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Rezumat

Lucrarea abordeaza cele mai importante
transformari care au afectat sistemul de invatamant
superior din Republica Moldova ca urmare a inte-
grarii Inteligentei Artificiale (IA). Obiectivul general
al cercetarii noastre se rezumd la identificarea
solutiilor privind utilizarea etica a Inteligentei Arti-
ficiale in cadrul institutiilor de invatamant superior.
In vederea atingerii obiectivului general al cerce-
tarii, ne-am axat pe o metodologie de cercetare com-
plexd, care include metode precum: analiza, sinteza,
inductia, deductia, abductia, abstractia stiintificd,
documentarea si analiza de continut etc. Ca urmare a
studiilor efectuate, evidentiem ca integrarea IA in
sistemul educational a transformat radical procesul
educational, generdnd probleme de etica si integQri-
tate In cercetarea stiintifica, fapt ce impune inte-
grarea rapida a unor masuri eficiente pentru utili-
zarea corectd a IA, precum si sensibilizarea actori-
lor educationali cu privire la principiile etice de
valorificare a acesteia.

Cuvinte-cheie: Inteligenta Artificiald, tehno-
logii informationale, sistem de invatamdnt superior,
institutii de invatamdnt superior, principii etice de
valorificare a IA.

Clasificare JEL: C20, 123, 129, J21, O33.

Introducere

In ultimii 5-7 ani, functionalitatea sistemului
de Invatamant superior din Republica Moldova a fost
afectatd de multipli factori, printre care integrarea
noilor tehnologii informationale, restructurarea pro-
gramelor de studii ca urmare a adoptarii noilor stan-
darde de competenta de catre Ministerul Educatiei si
Cercetarii al Republicii Moldova, redimensionarea
unitatilor de curs ca urmare a provocarilor impuse de
Agenda 2030 privind atingerea sustenabilitatii etc. Pe
langa toate aceste schimbari, integrarea Inteligentei
Atrtificiale (IA) a adus, la randul sdu, o restructurare a
principiilor de activitate a sistemului de Invatdmant
superior din Republica Moldova.

Dezvoltarea rapida a noilor tehnologii infor-
mationale ridica multiple semne de intrebare privind
respectarea principiilor etice de utilizare si integrare a
acestora in activitatea sistemului educational. Desi
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Abstract

This paper examines the most significant
changes that have affected the higher education
system in the Republic of Moldova as a result of the
integration of Artificial Intelligence (Al). The pri-
mary objective of the study is to identify solutions for
the ethical use of Artificial Intelligence within higher
education institutions. To achieve this general objec-
tive, the research employs a comprehensive metho-
dological framework incorporating methods such as
analysis, synthesis, induction, deduction, abduction,
scientific abstraction, documentation, and content
analysis., etc. As a result of the studies conducted, it
can be highlighted that the integration of Al into the
educational system has radically transformed the
educational system, while also raising issues of ethics
and integrity in scientific research, a fact that
necessitates the rapid implementation of effective
measures for the proper use of Al, as well as raising
awareness among educational stakeholders regar-
ding the ethical principles of Al utilisation.

Keywords: Artificial Intelligence, information
technologies, higher education system, higher edu-
cation institutions, ethical principles for the use of Al.

JEL Classification: C20, 123, J21, O33.

Introduction

Over the past five to seven years, the func-
tioning of the higher education system in the Repu-
blic of Moldova has been influenced by a range of
factors, including the integration of new information
technologies, the restructuring of study programmes
following the adoption of new competency standards
by the Ministry of Education and Research of the
Republic of Moldova, and the redesign of course
curricula in response to the challenges associated
with the 2030 Agenda for Sustainable Development,
etc. In addition to all these changes, the integration of
Artificial Intelligence has further in turn led to a
restructuring of the operating principles of the higher
education system in the Republic of Moldova.

The rapid advancement of new information
technologies has raised numerous questions regarding
compliance with ethical principles governing their
implementation and use within the educational sys-
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Inteligenta Artificiald a simplificat accesul de infor-
matie, oferind multiple beneficii tuturor actorilor
educationali, respectarea principiilor etice devine un
pilon al asigurdrii corectitudinii, integritatii si eficien-
tei institutiilor de invatamant superior.

Drept urmare, apare necesitatea efectuarii unei
cercetari aprofundate privind impactul Inteligentei
Artificiale asupra institutiilor de invatamant superior,
care permite evidentierea avantajelor utilizarii Inte-
ligentei Artificiale, pe de o parte, precum si pro-
vocarile si limitele, valorificarii IA in sistemul de
invitimant superior, pe de altd parte. Astfel, obiec-
tivul general al cercetarii noastre se rezuma la iden-
tificarea solutiilor privind utilizarea eticd a Inte-
ligentei Artificiale in cadrul institutiilor de invata-
mant superior.

Totodata, cercetdrile efectuate, permit formu-
larea unor concluzii si recomandari relevante in
vederea eficientizarii utilizarii IA in cadrul institu-
tiilor de invatamant superior din Republica Moldova,
in contextul respectarii normelor si principiilor etice.

Metode de cercetare aplicate

in vederea atingerii obiectivului general al
cercetdrii, au fost stabilite urmatoarele obiective adia-
cente, printre care se evidentiaza:

OL1: cercetarea reperelor conceptuale privind

Inteligenta Artificiala;

02: identificarea premiselor si caracteristicil-
or integrarii Inteligentei Artificiale in ca-
drul institutiilor de invatamant superior;

O3: identificarea principalelor probleme si
provocari in contextul integrarii Inteli-
gentei Artificiale In cadrul institutiilor
de invatamant superior din Republica
Moldova;

O4: evidentierea solutiilor privind eficienti-
zarea integrarii Inteligentei Artificiale in
cadrul institutiilor de invatamant supe-
rior, in contextul respectarii normelor si
principiilor etice.

Pentru atingerea obiectivelor mentionate, a
fost utilizatd o metodologie de cercetare complexa,
axatd pe valorificarea unei palete largi de metode de
cercetare, printre care se evidentiaza: analiza, sinteza,
inductia, deductia, abductia, abstractia stiintifica,
documentarea si analiza de continut etc. Drept ur-
mare, se constatd cd, In contextul integrarii Inteli-
gentei Artificiale In cadrul institutiilor de Invatamant
superior, pe langd multiplele beneficii generate, se
remarcd §i numeroase provocdri, dintre care cea mai
semnificativa vizeaza respectarea principiilor etice in
utilizarea IA, fapt ce impune adoptarea unor masuri
stringente din partea autoritatilor in vederea ,,uma-
nizarii” procesului de utilizare a IA, pe de o parte,
concomitent cu respectarea normelor de etica si
integritate academica, pe de alta parte.

tem. Although Artificial Intelligence has facilitated
access to information and generated multiple benefits
for educational stakeholders, adherence to ethical
principles has become a cornerstone of ensuring the
fairness, integrity, and effectiveness of higher edu-
cation institutions.

Consequently, there is a growing need for
in-depth research on the impact of Artificial Intel-
ligence on higher education institutions in order to
identify both the opportunities associated with Arti-
ficial Intelligence adoption and the challenges and
limitations arising from its use in educational pro-
cesses. Accordingly, the primary objective of this
research is to identify solutions that can support the
ethical use of Artificial Intelligence within higher
education institutions.

Furthermore, the findings of this study will
enable the formulation of relevant conclusions and
recommendations aimed at optimising the use of Al
in higher education institutions in the Republic of
Moldova, while ensuring compliance with ethical
standards and principles.

Research Methods

To achieve the overall objective of the research,
the following specific objectives were established:

O1: to examine the conceptual framework of
Acrtificial Intelligence;
to identify the premises and key charac-
teristics associated with the integration
of Atrtificial Intelligence within higher
education institutions;
to identify the main issues and challen-
ges arising from the integration of Arti-
ficial Intelligence within higher educa-
tion institutions in the Republic of
Moldova;

04 to highlight solutions for enhancing the
integration of Artificial Intelligence within
higher education institutions, while
adhering to ethical norms and principles.

To achieve the aforementioned objectives,
the studyemploys a comprehensive research metho-
dology based on a broad range of scientific methods,
including analysis, synthesis, induction, deduction,
abduction, scientific abstraction, documentation, and
content analysis. Consequently, we highlight that,
in the context of integrating Artificial Intelligence
into higher education institutions, in addition to the
many benefits it brings, we also identify numerous
challenges, the most significant of which is adhe-
rence to ethical principles in the use of Al, which
requires the adoption of stringent measures by
authorities to “humanise” the process of Al use, on
the one hand, alongside compliance with standards
of academic ethics and academic integrity, on the
other hand.

02:
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Rezultate si discutii

1. Abordari teoretico-metodologice privind
integrarea IA in inviatimantul superior

Cea mai timpurie definitie a Inteligentei Arti-
ficiale a fost formulatd de catre John McCarthy
(1956), drept ,,Studiul inteligentei artificiale trebuie
sd se desfasoare in baza ipotezei ca fiecare aspect al
invatarii sau orice alta trasdturd a inteligentei poate fi
atat de exact descrisa, Incat sa poatd fi realizati o
masind capabila sa o simuleze” [10].

Analiza abordarilor conceptuale privind Inte-
ligenta Artificiald releva existenta unei diversitati de
perspective, care se rezuma, in esenta, la ,,un ansam-
blu de tehnologii si metode prin prisma carora sis-
temele informatice sunt capabile sd proceseze infor-
matii, sd invete si sa sprijine procesele decizionale
din diverse domenii” [14].

Potrivit cercetatorilor Adriana Claudia Saseanu,
Rodica Mihaela Gogonea si Simona Iulia Ghita
(2024), Inteligenta Artificiald reprezinta ,,... un set de
instrumente tehnologice care confera masinilor
abilitati specifice comportamentului uman, de la
simturi la capacitatea de Intelegere pana la invatare si
chiar la creativitate” [15].

Pe de alta parte, Ionel Bostan si Gabriela Tigu
(2020), abordeaza Inteligenta Artificiala drept
,Lun ansamblu de tehnologii digitale care permit
automatizarea proceselor cognitive si optimizarea
deciziilor economice pe baza analizei avansate a
datelor” [3].

in ceea ce priveste impactul Inteligentei Arti-
ficiale asupra sistemului de invatamant se remarca
faptul ca aceasta are capacitatea nu doar de a opti-
miza procesele administrative, ci si de a sprijini des-
fasurarea proceselor educationale, prin intermediul
personalizarii procesului de predare-invatare, con-
tribuind la cresterea performantelor obtinute de
actorii educationali.

Potrivit cercetatorilor Adriana Claudia Saseanu,
Rodica Mihaela Gogonea si Simona Iulia  Ghita
(2024), ,,Implicarea Inteligentei Artificiale in educatie
este stimulatd de potentialul acesteia, valorificat prin
intermediul instrumentelor si platformelor create atat
in favoarea pdrintilor, cat si a cursantilor. Apoi,
tehnologiile de inteligentd artificiala imbunatatesc
semnificativ, pe de o parte, modalitatea de invatare
adoptata de cursanti, iar, pe de altd parte, permit
extinderea accesului si cresterea eficientei educatiei.
Procesul de invatare automata, prin utilizarea tehno-
logiilor de inteligenta artificiald, are capacitatea de a
personaliza continutul procesului de invatare” [15].

Conceptul de Inteligentd Artificiald desem-
neazd inteligenta oferitd de masini, care incearca
sd imite inteligenta umana. Analiza literaturii de
specialitate relevad faptul ca cercetatorii Ala Gasnag
si Angela Globa (2023) identifica trei sisteme
distincte de Inteligentd Artificiald, redate schematic
in Figura 1.
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Results and Discussion

1. Theoretical and Methodological Approa-
ches to the Integration of Al in Higher Education

One of the earliest definitions of Artificial
Intelligence was proposed by McCarthy (1956) who
stated that: “The study of artificial intelligence must
proceed on the assumption that every aspect of
learning or any other feature of intelligence can be so
precisely described that a machine can be made to
simulate it” [10].

An analysis of the conceptual approaches to
Artificial Intelligence reveals a diversity of per-
spectives, which essentially converge on the under-
standing of Artificial Intelligence as “a set of
technologies and methods through which computer
systems are capable of processing information,
learning, and supporting decision-making processes
in various fields” [14].

According to researchers Saseanu Adriana
Claudia, Gogonea Rodica Mihaela, Ghita Simona
lulia (2024), Artificial Intelligence represents “... a
set of technological tools that endow machines
with human behavioural capabilities, ranging from
perception to understanding, learning, and even
creativity” [15].

On the other hand, Bostan lonel and Tigu
Gabriela (2020) define Artificial Intelligence as “a set
of digital technologies that enable the automation of
cognitive processes and the optimisation of economic
decisions through advanced data analysis™ [3].

With regard to the impact of Artificial Intel-
ligence on the education system, it is evident that Al
has the capacity not only to optimise administrative
processes but also to support educational activities
through the personalisation of the teaching—learning
process, thereby contributing to improved outcomes
among educational stakeholders.

According to Adriana Claudia Saseanu,
Rodica Mihaela Gogonea, and Simona Iulia Ghita
(2024), “The involvement of Artificial Intelligence in
education is driven by its potential, which is
harnessed through tools and platforms developed for
the benefit of both parents and learners. Furthermore,
Al technologies significantly improve, on the one
hand, the learning approaches adopted by learners
and, on the other hand, expand access to and increase
the efficiency of education. Through the use of
Artificial Intelligence technologies, machine learning
has the capacity to personalise the content of the
learning process” [15].

The concept of Artificial Intelligence refers to
intelligence exhibited by machines that attempt to
emulate human intelligence. An analysis of the
relevant literature indicates that Ala Gasnas and
Angela Globa (2023) identify three distinct Artificial
Intelligence systems, which are presented schema-
tically in Figure 1.
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Inteligenta Artificiala
umanizatd/ Humanised
Artificial Intelligence

Inteligenta Artificiala
analitica/ Analtical
Artificial Intelligence

Inteligenta Artificiala

inspirata de om/ Human-

inspired Artificial
Intellioence

Figura 1. Tipurile Inteligentei Artificiale/ Figure 1. Types of Artificial Intelligence
Sursa: adaptatd dupd [4, p. 47]/ Source: adapted from [4, p. 47]

Inteligenta  Artificiala analiticd manifesta
principii de functionare aseméandtoare cu inteligenta
cognitiva, precum elaborarea imaginilor cognitive ale
societatii si valorificarea invatarii bazate pe acumu-
larea experientei din anterioare.

Inteligenta Artificiala inspirata de om include
caracteristici specifice inteligentei cognitive si emo-
tionale, avand la baza atat particularitatile Inteligen-
tei Artificiale cognitive, cat si capacitatea de a inte-
lege emotiile umane si de a le valorifica in procesul
decizional.

Inteligenta Artificiald umanizatd include atat
elemente distinctive ale Inteligentei cognitive, cat si a
celei emotionale si sociale [4, p. 47].

Ca urmare a multiplelor transformari care au
afectat activitatea institutiilor de invatdmant superior,
precum integrarea principiilor de sustenabilitate in
activitatea acestora, redimensionarea programelor de
studii si integrarea noilor standarde de calificare, o alta
dimensiune a transformarilor care au influentat decisiv
activitatea institutiilor de Invatamant superior a con-
stituit-o integrarea Inteligentei Artificiale, care a gene-
rat schimbari profunde, in functionalitatea acestora.

Mai mult decat atat, se observa intensificarea
unei competitii globale in ceea ce priveste finantarea
diferitor aplicatii si tehnologii bazate pe Inteligenta
Artificiala. Aplicatd in diverse domenii, Inteligenta
Artificiala a transformat rapid functionalitatea aces-
tora, eficientizand procesele si contribuind la perfec-
tionarea rezultatelor obtinute.

De rand cu celelalte domenii, sistemul de in-
vatamant superior a suferit transformari semnificative
ca urmare a integrarii Inteligentei Artificiale, influen-
tand activitatea tuturor actorilor educationali si mani-
festind un impact semnificativ asupra organizarii
proceselor educationale.

Aplicarea Inteligentei Artificiale in invata-
mantul superior s-a axat pe perfectionarea mediilor
de invatare, pe de o parte, dar a manifestat si un
impact semnificativ asupra rezultatelor procesului de
invatare, pe de altd parte.

Astfel, modalititile de aplicabilitate a Inteli-
gentei Artificiale in procesul educational sunt pre-
zentate in Tabelul 1.

Analytical Artificial Intelligence exhibits ope-
rating principles similar to those of cognitive intelli-
gence, including the development of cognitive repre-
sentations of the surrounding environment and the
utilisation of learning processes based on the accu-
mulation of previous experience.

Human-inspired Artificial Intelligence incur-
porates characteristics associated with both cognitive
and emotional intelligence. It combines the features
of cognitive Al with the ability to recognise, under-
stand, and incorporate human emotions into decision-
making processes.

Humanised Artificial Intelligence encom-
passes distinctive elements of cognitive, emotional,
and social intelligence [4, p. 47].

As a result of the numerous transformations
that have affected the activities of higher education
institutions, including the integration of sustainability
principles, the restructuring of study programmes,
and the adoption of new qualification standards,
another major dimension of change has been the inte-
gration of Artificial Intelligence. This development
has generated profound changes in the functioning
and organisation of higher education institutions.

Furthermore, there has been a growing intensi-
fication of global competition regarding investment
in Artificial Intelligence-based applications and tech-
nologies. Applied across a wide range of sectors,
Artificial Intelligence has rapidly transformed organi-
sational processes, enhancing efficiency and contri-
buting to improved performance outcomes.

Alongside other sectors, the higher education
system has undergone significant transformations as a
result of the integration of Artificial Intelligence. These
changes have influenced the activities of all educational
stakeholders and have had a substantial impact on the
organisation and delivery of educational processes.

The application of Artificial Intelligence in
higher education has focused, on the one hand, on
enhancing learning environments and, on the other
hand, on improving learning outcomes, thereby exer-
ting a significant influence on the overall effective-
ness of the educational process.

Therefore, the principal areas of Artificial
Intelligence application in the educational process are
presented in Table 1.
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Tabelul 1/ Table 1
Modalititile de aplicare a Inteligentei Artificiale in invatiméantul superior/
Ways to Apply Artificial Intelligence in Higher Education

Elementele procesului
educational/ Modalititi de aplicare/ Exemple de aplicare/

Elements of the Application procedures Examples of application

educational process

- sisteme inteligente de tutorat/ smart
tutoring systems Knewton — este o platforma care

- elaborarea automatizatd a materialelor |sprijind procesul de adaptare a
didactice/ automated development of | continutului didactic la nivelul de

.Fl).?ecf;;lclhdiﬁ ; E)er((j)?:reesls teaching ma.te_ri_als“ pregatire al studentilor./ Knewton is

- oferirea posibilitatii de adaptare a an app that helps adapt educational

stilului de predare la nivelul studentil- |content to students' skill levels.
or/ providing the opportunity to adapt
teaching methods to the students' level

ChatGPT — ofera sprijin pentru

- Invatare adaptiva/ adaptive learning realizarea exercitiilor, aplicatiilor etc./
- asistenti virtuali/ virtual assistants ChatGPT — provides support for
Procesul de invatare/ - recomandari personalizate de resurse | exercises, applications, etc.
The learning process educationale/ personalised Copilot — ofera suport in rezolvarea
recommendations for learning sarcinilor teoretice si practice./ Copilot
resources. — provides support in completing both

theoretical and practical tasks.

Sistemele de verificare a plagiatului,
sisteme care permit corectarea precum Sistem antiplagiat.ro, Turnitin
automatd a testelor/ systems that offer |etc. contribuie la identificarea

the ability to automatically grade tests |similitudinilor in lucrarile academice./
- corectareca automatizata a lucrarilor/ Plagiarism detection systems such as

Procesul de evaluare/
The evaluation process

automatic grading of assignments; sistemantiplagiat.ro, Turnitin, etc.
- sisteme de detectare a plagiatului/ Grandescope — sistem de evaluare a
plagiarism detection systems lucrarilor./ Grandescope — a system for

evaluating assignments.

sisteme care permit automatizarea
sarcinilor repetitive/ systems that allow
the automation of repetitive tasks

- aparitia de noi domenii si directii de
cercetare/ emergence of new fields and
research directions

eficientizarea colaborarii stiintifice/
streamlining scientific collaboration

- cresterea capacitatii de procesare si
analiza a datelor rezultate din
cercetarea stiintificd/ increasing the
capacity to process and analyse data
resulting from scientific research

Testarea simultana a mai multor
ipoteze stiintifice./ Testing multiple
scientific hypotheses simultaneously.
Analiza datelor, procesarea statistica si
revizuirea literaturii de specialitate prin
intermediul algoritmilor IA./ Data
analysis, statistical processing, and a
review of the relevant literature from
the perspective of Al algorithms.
Analiza seturilor mari de date stiintifice
colectate (Big Data)./ Analysis of
collected scientific datasets (Big Data).

Procesul de cercetare/
The research process

sisteme de analiza a datelor student-

tilor/ student data analysis system Institutiile de invatdmant superior

Pr | de managemen o L . R ; .
ocesu de management | _ sisteme de anticipare a abandonului utilizeaza sisteme personalizate de

educational/ S - : 8
The Educational universitar/ the system for predicting | management care integreaza [A./

college dropoults; Universities use customised mana-
Management Process . L -

- sisteme de optimizare a orarelor/ gement systems that incorporate Al.

schedule optimisation systems

Sursa: adaptat de autor dupa [6], [1], [3], [7]1, [9], [14]/ Source: adapted by the author from [6],
[11. [3]. [71. [€]. [14]

Analiza continutului Tabelului 2 releva faptul An analysis of the content of Table 1 reveals
ca aplicabilitatea Inteligentei Artificiale se regdseste that Artificial Intelligence is applicable across various
in diferite componente ale procesului educational, de components of the educational process, ranging from
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la predare, prin intermediul diverselor aplicatii si sis-
teme care sprijind cadrele didactice in adaptarea sti-
lului de predare la particularitatile contingentului de
studenti, pana la evaluare, care ofera posibilitatea rea-
lizarii evaluarii personalizate, si a verificarii a pla-
giatului etc. Inteligenta Artificiald si-a regasit aplica-
bilitatea si in managementul educational, prin oferi-
lor referitoare la studenti, precum si de anticipare a
abandonului universitar.

Mai mult decat atat, Inteligenta Artificiala este
valorificata intens si in procesul de cercetare stiin-
tifica, prin utilizarea instrumentelor oferite de siste-
mele inteligente in elaborarea aplicatiilor, referatelor,
tezelor, articolelor stiintifice etc. in acest domeniu,
Inteligenta Artificiala ofera posibilitatea de stocare a
datelor, de automatizare a proceselor de cdutare avan-
satd, de cercetare stiintificd In baze mari de date,
sprijinind procesul de generare a ipotezelor funda-
mentate pe principii si rezultate metodologice.

2. Avantaje si limite in valorificarea Inte-
ligentei Artificiale in universitati

Utilizarea Inteligentei Artificiale implica atat
avantaje semnificative pentru toti actorii educationali,
cat si evidentiaza anumite limite si provocari sem-
nificative.

Inteligenta Artificiala sprijind procesul de pre-
dare-invitare-evaluare, simplificind diferite etape
facilitind metodele de lucru si largind oportunitatile
care pot fi valorificate. Astfel, datoritd Inteligentei
Artificiale, profesorul poate identifica domeniile in
care studentul inregistreazd performante ridicate,
precum si disciplinele sau temele la care acesta
intdmpina dificultati. Cu toate acestea, si procesul de
evaluare poate fi facilitat datorita aplicarii elemen-
telor de IA, prin automatizarea procesului de notare,
care reduce considerabil timpul alocat de profesor
pentru notarea studentilor.

Totodata, IA creste accesibilitatea studentilor
la un proces de invatare individualizat, prin inter-
mediul diferitor programe, platforme, aplicatii si
jocuri interactive, care sporesc gradul de adaptabili-
tate individuala.

Pe langad aceasta, IA oferd profesorilor posi-
bilitatea de a identifica disciplinele sau unitatile de
invatare care trebuie ajustate sau actualizate. Unul
dintre cele mai des aplicate sisteme, in acest sens,
este Coursera, care este considerat unul dintre cei
mai importanti furnizori de cursuri deschise. In situa-
tille In care o mare parte dintre studenti expediaza
tema rezolvata incorect, sistemul alerteaza profesorul
si semnalizeaza necesitatea intervenirii cu explicatii
si precizari suplimentare [4].

Pe langd toate aceste facilitati, evidentiem
faptul ca IA poate oferi si sprijin personalizat, res-
pectiv, feed-back individualizat in procesul de ela-
borare a cursurilor, materialelor si sarcinilor didactice
etc., contribuind atat la sprijinirea profesorilor, cat si

teaching, through a variety of applications and sys-
tems that support academic staff in adapting their
teaching methods to the characteristics and needs
of the student population, to assessment, where it
enables personalised evaluation, plagiarism detection,
and other related activities. Artificial Intelligence has
also found application in educational management by
providing various opportunities for the analysis and
processing of student-related data, as well as for pre-
dicting university dropout rates.

Moreover, Artificial Intelligence is extensi-
vely utilised in the scientific research process through
the use of tools provided by intelligent systems in the
preparation of applications, reports, dissertations,
scientific papers, and other academic outputs. In this
field, Artificial Intelligence provides opportunities for
data storage, automation of advanced search pro-
cesses, and scientific research using large databases,
while supporting the generation of hypotheses based
on methodological principles and research findings.

2. Advantages and Limitations of Using
Artificial Intelligence in Universities

The use of artificial intelligence offers significant
benefits for all stakeholders in education, but it also
highlights certain limitations and significant challenges.

Artificial Intelligence supports the teaching-
learning-assessment process by streamlining educa-
tional activities, enhancing methods, and expanding
opportunities that can be leveraged. Thus, thanks to
Artificial Intelligence, teachers can identify what
students know best and in which subjects or topics
they encounter difficulties. Furthermore, the grading
process can also be streamlined through the appli-
cation of Al elements by automating the grading
process, which significantly reduces the time teachers
spend grading students.

At the same time, Al increases students’ access
to an individualised learning process through various
programs, platforms, applications, and interactive games
that enhance the process of personalised adaptation.

In addition, Al enables instructors to identify
the subjects or learning units that need to be adjusted
or updated. One of the most widely used systems in
this regard is Coursera, which is considered one of
the leading providers of open courses. In situations
where a large number of students submit the wrong
assignment, the system alerts the teacher and notifies
them that additional explanations and clarifications
are needed [4].

In addition to all these features, it should be
noted that Al can also provide personalised support
and individualised feedback in the process of deve-
loping courses, teching materials, assignments, and
other educational resources, thereby supporting both
teachers and students throughout the learning pro-
cess. In this regard, Al contributes to assisting educa-
tors in the design and delivery of educational content,
while also providing students with applications,
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a studentilor in procesul de asimilare a materiei. Ast-
fel, aplicatii precum Gamma, Tome, Beautiful.ai,
sprijind crearea de prezentdri pe baza continutului
introdus. Pe de altd parte, deseori studentii utilizeaza,
pentru elaborarea sarcinilor teoretice precum si teo-
retico-practice, sisteme IA precum Consensus, Elicit,
Perplexity Al, care sprijina procesul de elaborare a
acestor sarcini [16].

Desi integrarea elementelor de Inteligenta Arti-
ficiala in institutiile de invatamant superior este una
pozitiva, totusi, literatura de specialitate manifesta o
anumita reticentd fatad de utilizarea excesiva acestora.
Astfel, majoritatea cercetdtorilor sustin necesitatea de
elaborare a unor politici clare, de utilizare responsabila
a IA in mediul academic, in special pentru protejarea
de numeroasele riscuri generate de valorificarea exce-
siva a Inteligentei Artificiale generative, precum con-
fidentialitatea datelor, transparenta, responsabilitatea si
securitatea. Principalele principii etice privind valo-
rificarea 1A sunt redate in Figura 2.

examples, and solved exercises that facilitate the
understanding and assimilation of academic mate-
rial. Thus, applications such as Gamma, Tome, and
Beautiful.ai support the creation of presentations
based on the content provided by users. On the other
hand, students often use Al systems such as Con-
sensus, Elicit, and Perplexity Al in the preparation of
theoretical and theoretical-practical assignments, as
these tools support the process of developing and
completing such academic tasks [16].

Although the integration of Artificial Intelli-
gence elements into higher education institutions
represents a positive development, the academic lite-
rature reflects a certain degree of caution regarding
its excessive use. Thus, the majority of researchers
emphasise the need to develop clear policies gover-
ning the responsible use of Al in academic environ-
ments, particularly in order to mitigate the humerous
risks associated with the excessive use of generative
Artificial Intelligence, such as data privacy, transpa-
rency, accountability, and security. The main ethical
principles in the use of Al are presented in Figure 2.

Onestitatea si increderea reciproca/ Honesty and mutual trust

) Asigurarea supravegherii umane

nsuring numan supervision

) Transparenta si claritate

ransparency and clarity

Incluziune si diversitate/ Inclusion and Diversity

Figura 2. Principii etice in valorificarea 1A/ Figure 2. Ethical principles in the use of Al
Sursa: elaborata de autor pe baza [11, pp. 92-93]/ Source: prepared by the author based on [11, pp. 92-93]

Onestitatea si increderea reciprocd — acest
principiu se axeaza pe indicarea si citarea corectd a
surselor bibliografice. Astfel, atat studentii cat si pro-
fesorii, 1n procesul de valorificare a IA, trebuie sa fie
onesti, sa citeze corect sursele si evite plagiatul.

Asigurarea supravegherii umane — desi fie-
care universitate dispune de softuri specializate de
verificare a originalitatii lucrarilor, totusi este nece-
sard si asistenta umana in procesul de verificare si
redactare a lucrarilor.

Transparenta si claritate — utilizarea 1A tre-
buie sa se bazeze pe transparentd si claritate. Stu-
dentii trebuie sa cunoascad faptul cd utilizarea exce-
sivd a IA poate conduce la penalizari si vor trebui sa
isi asume consecintele.

Incluziune si diversitate — profesorii trebuie sa
adopte abordari proactive si sd asigure un acces echitabil
la tehnologiile bazate pe 1A pentru toti studentii.

Totodata, studiile realizate de numerosi cerce-
tatori, printre care si Gonsales (2024), demonstreaza
faptul ca studentii continud sd valorifice IA chiar
daca nu constientizeaza consecintele preluarii datelor
generate de aceasta [5].
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Honesty and mutual trust — this principle focu-
ses on the accurate citation and referencing of biblio-
graphic sources. Thus, both students and professors
must demonstrate honesty when using Al tools and
cite sources correctly in order to avoid plagiarism.

Ensuring human supervision — although higher
education institutions increasingly rely on specialised
software for verifying the originality of academic
papers, human involvement remains essential in the
review, verification, and editing of such work.

Transparency and clarity — the use of Al must
be based on the principles of transparency and clarity.
Students must clearly understand that excessive use
of Al may result in penalties and that they will be
required to bear the consequences of such actions.

Inclusion and diversity — professors must
adopt proactive approaches and ensure equitable
access to Al technologies for all students.

At the same time, studies conducted by nume-
rous researchers, including Gonsales (2024), demon-
strate that students continue to utilise Al even when
they are not fully aware of the consequences associa-
ted with the use of Al-generated data and content [5].
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in scopul valorificarii etice a IA, precum si in
vederea protejarii datelor cu caracter personal, apro-
ximativ 24 din cele 27 de tari ale Uniunii Europene
(UE) au adoptat deja strategii nationale de utilizare
a IA. Printre aceste state se remarcd: Germania,
Franta, Olanda etc. [20]. Strategiile includ actiuni
concrete asumate de statele membre ale UE privind
integrarea etica, corectd si responsabila a [A in
diverse sectoare ale economiei. Principalele actiuni
asumate de statele membre ale UE in continutul
strategulor de utilizare a 1A includ:

crearea conditiilor pentru dezvoltarea §i

adoptarea IA — aceasta directie vizeazd dez-

voltarea infrastructurii digitale, sporirea acce-
sului la date de calitate si partajarea lor, pre-
cum si crearea ecosistemelor de inovare etc.;

— sporirea investitiilor in IA — statele membre
ale UE si-au propus cresterea investitiilor in
IA prin intermediul programului ,,Horizon
Europe”, dar si prin prisma altor programe de
sustinere;

— dezvoltarea cercetarii si transferul rezultate-
lor obtinute catre economie — statele membre
ale UE si-au propus sa sprijine transferul 1A
catre diverse domenii ale economiei nationale,
precum: sanatatea, industria, energia, agricul-
tura etc.;

— dezvoltarea competentelor si a capitalului
uman in vederea valorificarii IA — statele
membre ale UE si-au propus formarea spe-
cialistilor in domeniile 1A, integrarea acesteia
in domeniul educational etc.;

— reglementarea eticd a 1A — adoptarea, la nivel
national, a unui cadru legislativ (IA Act), care
sa sustind integrarea eticd a [A in sectoarele de
activitate ale economiei nationale, precum si
protejarea datelor si drepturilor fundamentale,
inclusiv clasificarea riscurilor asociate 1A [20].
3. Valorificarea Inteligentei Artificiale in

universititile din Republica Moldova

In ultimii ani, utilizarea Inteligentei Artificiale
in institutiile de invatamant superior din Republica
Moldova este un subiect ce se bucurd de o atentie
deosebitd si care a fost examinat de catre Ministerul
Educatiei si Cercetarii al Republicii Moldova, ca
urmare a cercetarilor efectuate in perioada 2024-
2025. ,,Studiul privind nivelul de integritate acade-
micd in universititile din Republica Moldova”,
realizat pe un esantion numeros de studenti si cadre
didactice de catre S.C. ,MAGENTA CONSULTING”
S.R.L., pentru Ministerul Educatiei si Cercetarii (MEC),
urmareste elucidarea problemelor si provocérilor cu
care se confruntd institutiile de invatdmant superior,
precum si acordarea unui sprijin concret in solu-
tionarea acestora.

Scopul cercetarii a fost ,,..de a investiga si
evalua in mod cuprinzator nivelurile de integritate,
perceptiile despre coruptie si factorii asociati in cadrul
universitatilor din Republica Moldova” [19, p.7].

La cercetare au participat sase institutii de
invatamant superior din tard: Universitatea de Stat din

With the aim of ensuring the ethical use of Al
and protecting personal data, approximately 24 of the
27 EU Member States have already adopted national
strategies for the development and use of Al. Among
the countries that have adopted such strategies are
Germany, France, and the Netherlands [20]. These
strategies include concrete actions through which EU
Member States have committed themselves to the
ethical, fair, and honest integration of Al into various
sectors of their economies. The main actions under-
taken by EU countries as part of their Al utilisation
strategles include:

creating the conditions for the development

and adoption of Al — focusing on the deve-

lopment of digital infrastructure, increasing
access to and the sharing of high-quality data,
and creating innovation ecosystems, etc.;

- increasing investment in Al — EU countries
have committed to increasing investment in Al
through the “Horizon Europe” programme, as
well as through other support programs;

- developing research and transferring results
to the economy — EU countries have committed
to supporting the transfer of Al to various
sectors of the national economy, including
healthcare, industry, energy, agriculture, etc.;

- developing skills and human capital for Al
utilisation — countries have committed to
training Al specialists and integrating Al into
the education sector, etc.;

- ethical regulation of Al — the adoption at the
national level of a legal framework (Al Act)
that would support the ethical integration of
Al into the sectors of the national economy, as
well as ensure the protection of data and
fundamental rights, and the classification of
Al risks [20].

3. Leveraging Artificial Intelligence in
Universities in the Republic of Moldova

The use of Artificial Intelligence in higher
education institutions in the Republic of Moldova is
a topic that has received significant attention and
has been examined by the Ministry of Education
and Research of the Republic of Moldova, following
research conducted in 2024-2025 titled “Study on
the Level of Academic Integrity in Universities in
the Republic of Moldova,” conducted on a large
sample of students and faculty members by S.C.
“MAGENTA CONSULTING” S.R.L. for the Mini-
stry of Education and Research of the Republic of
Moldova. Through this research the Ministry sought
to identify the main issues and challenges faced by
higher education institutions and to provide concrete
support in addressing these challenges.

The purpose of the study was “...to compre-
hensively investigate and assess levels of integrity,
perceptions of corruption, and associated factors within
universities in the Republic of Moldova” [19, p.7].

Six higher education institutions from the
country participated in the research: Moldova State
University (MSU), Technical University of Moldova
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Moldova (USM), Universitatea Tehnicd a Moldovei
(UTM), Academia de Studii Economice din Moldova
(ASEM), Universitatea de Stat de Medicind si Farma-
cie ,Nicolaec Testemiteanu” (USMF), Universitatea
Pedagogica de Stat ,,Jon Creangad” (UPSC), Universita-
tea de Stat ,,Alecu Russo” din Balti (USARB).

Esantionul cercetarii, pentru anul 2025, a fost
format din 3635 de studenti din anul II si anii su-
periori, precum si din 120 de cadre didactice care au
fost de acord sd raspunda la intrebdrile incluse in
chestionar [19, p.8].

Potrivit datelor studiului realizat, una dintre
intrebarile acordate studentilor a fost: ,,Qi3. Cat de
grave vi se par urmétoarele actiuni care se pot intampla
in cadrul procesului educational in Universitati?
Va rugam sa utilizati o scala de la 1 la 10, unde 1
inseamna ,,Deloc grav”, iar 10 — , Foarte grav”’, % si
media aritmetica”. Prin intermediul acestei intrebari a
fost analizata opinia studentilor referitoare la utilizarea
IA. Rezultatele sunt prezentate in Figura 3.

(TUM), the Academy of Economic Studies of
Moldova (ASEM), the “Nicolae Testimiteanu” State
University of Medicine and Pharmacy of the Repu-
blic of Moldova (USMF), the “Ion Creanga” State
Pedagogical University (UPSC), and the “Alecu
Russo” State University in Balti (USARB).

The research sample for the year 2025 con-
sisted of 3,635 students from the second year of study
onwards and 120 faculty members who agreed to
answer the questions in the questionnaire [19, p.8].

According to the data from the study, in res-
ponse to one of the questions addressed to students,
“Qi3. How serious do you consider the following
actions that may occur within the educational process
at universities? Please use a scale from 1 to 10, where
1 means “Not at all serious”, and 10 means “Very
serious”. The percentage distributions and arithmetic
mean values were used to investigate students’
opinions regarding lA. The results are presented
in Figure 3.

Utilizarea IA pentru a genera paragrafe sau idei si
includerea lor intr-o lucrare proprie, fara a indica
contributia IA/ Using Al to generate paragraphs or
ideas and including them in one’s own work
without acknowledging the AI’s contribution

Utilizarea A pentru reformularea textelor din alte
surse cu scopul de a evita programele de detectare
a plagiatului/ Using Al to rephrase text from other
sources in order to evade plagiarism detection
software

Utilizarea IA pentru a obtine raspunsuri in timpul
unui examen, test sau evaluari/ Using Al to get
answers during an exam, test, or assessment

Prezentarea unei lucrari (referat, eseu, proiect)
generate in totalitate de A ca fiind o lucrare
proprie/Submitting a paper (report, essay, project)
generated entirely by Al as one’s own work

23 22 5,7

25 20 12 20 58

A 16 7 9174

56 PN 12 16 77,8

o

m 9-10 foarte grav/ very serious
5-6 deloc
1-2 deloc grav/ not serious
Media

20 40

m 7-8 deloc
3-4 deloc
N.s./D.k.

60 80 100 120 140

Figura 3. Abordarea studentilor privind utilizarea IA in universititi si gravitatea acestor actiuni/
Figure 3. Students’ views on the use of Al in universities and the severity of such actions
Sursa: studiul realizat de S.C. ,, MAGENTA CONSULTING” S.R.L, 2025, pentru MEC [19, p. 15]/ Source:
Study conducted by C. "MAGENTA CONSULTING” L.L.C., 2025, for the Ministry of Education and
Research of the Republic of Moldova [19, p. 15]
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Analiza rezultatelor obtinute 1in cadrul
studiului, evidentiaza faptul ca cea mai mare parte a
respondentilor apreciazd utilizarea IA in cadrul uni-
versitdtilor, precum generarea unei lucrari elaborate
in totalitate de IA, utilizarea IA in timpul examenului
sau utilizarea 1A pentru a reformula texte, drept
actiuni foarte grave.

Pe de alta parte, si cadrele didactice considera
aceste practici de utilizare neetici a Inteligentei
Artificiale drept actiuni foarte grave, acestea fiind
apreciate astfel de peste 71% dintre respondenti.

An analysis of the results of the study reveals
that the majority of respondents consider certain uses
of Artificial Intelligence within universities, such as
the generation of a paper entirely through Al, the use
of Al during exams, or the use of Al to reformulate
texts, to be very serious actions.

On the other hand, faculty members also
consider these practices of unethical use of Artificial
Intelligence to be very serious, with more than 71%
of respondents expressing this opinion.

Utilizarea IA pentru a reformula texte din alte
surse cu scopul de a evita programele de detectare
a plagiatului/ Using Al to rephrase text from other

sources in order to evade plagiarism detection

software

Utilizarea IA pentru a genera paragrafe sau idei si
includerea lor intr-o lucrare proprie, fara a indica
contributia [A/ Using Al to generate paragraphs or
ideas and including them in one’s own work
without acknowledging the AI’s contribution

Prezentarea unei lucrari generate in totalitate de IA
ca fiind una proprie/ Presenting a work generated
entirely by Al as one’s own

Folosirea IA pentru a obtine raspunsuri in timpul
unui examen, test sau evaludri/ Using Al to get
answers during an exam, test, or assessment

64

o5
o
I
&
i

69

86

86

9-10 foarte grav/ very serious ®7-8 deloc
m 3-4 deloc
m Media

m 1-2 deloc grav/ not serious

20 40 60 80 100 120

5-6 deloc
N.s./D.k.

Figura 4. Abordarea cadrelor didactice privind utilizarea IA in universititi si gravitatea acestor
actiuni/ Figure 4. Teachers’ views on the use of Al in universities and the seriousness of these actions
Sursa: studiul realizat de S.C. ,, MAGENTA CONSULTING” S.R.L, 2025, pentru MEC [19, p. 17]/
Source: Study conducted by C.“MAGENTA CONSULTING” L.L.C.., 2025, for the Ministry of Education
and Research of the Republic of Moldova [19, p. 17]

Mai mult decét atat, una dintre problemele
analizate in cadrul studiului o reprezinta utilizarea
neetici a Inteligentei Artificiale de citre studenti. In
acest sens, cadrele didactice participante la studiu au
evidentiat mai multe cauze ale acestei probleme,
printre care: lipsa cunoasterii normelor etice de
utilizare a Al, comoditatea, lipsa reglementarilor,
insuficienta instrumentelor de detectare a IA, lipsa
timpului etc. Datele sunt prezentate in Figura 5.

Moreover, one of the issues examined in the
study concerns the unethical use of Artificial Intel-
ligence by students. In this regard, the faculty mem-
bers participating in the study highlighted several
factors contributing to this phenomenon, including:
lack of knowledge of ethical guidelines for Al use,
convenience, absence of clear regulations, lack of Al
detection tools, me constraints, among others. The
data are presented in Figure 5.

Revista / Journal ,, ECONOMICA” nr.2(136) 2026



ECONOMIE, BUSINESS S| ADMINISTRARE/ ECONOMICS, BUSINESS AND ADMINISTRATION

Ns/ Dk

Altele/ Others

Nu am auzit de asa cazuri/ I haven't heard of any such
cases/
Atitudine permisiva fata de utilizarea IA/ A permissive
attitude toward the use of Al
Obisnuinta de utilizare a IA in institutiile
preuniversitare/ The use of Al in pre-university..
Avem cursuri de instruire privind etica utilizarii [A/
There are training courses on the ethical use of Al
Accesul la lectii cu dispozitivele mobile/ Access to
lessons via mobile devices

Tendinta actuald/ The current trend
increderea ci nu se va depista utilizarea IA/ The belief
that the use of Al will not be detected
Dorinta de a obtine note bune/ The desire to get good
grades

Lenevia/ iresponsabilitatea/ Laziness/ irresponsibility

Lipsa integritatii academice/ Lack of academic integrity

Lipsa motivatiei de a invata/ There is a lack of
motivation to learn
Lipsa informatiilor privind consecinte si sanctiunile/
lack of information regarding consequences and...

Accesibilitatea surselor 1A/ Accessibility of Al sources

Pregétirea insuficientd a studentilor/ Inadequate
preparation of students
Lipsa de timp/ Dorinta de economisire a timpului/ Lack
of time / Desire to save time
Lipsa instrumentelor pentru detectarea 1A/ Lack of tools
for detecting Al

Lipsa de reglementari/ mecanismelor de interzicere/

Lack of regulations/prohibition mechanism

Efort minim/ comoditate / Minimal effort / convenience

i}

0 2 4 6 8 10 12 14 16 18 20

Figura 5. Abordarea cadrelor didactice privind valorificarea neetici a IA in universitati / Figure 5.
Teachers’ views on the unethical use of Al in universities
Sursa: studiul realizat de S.C. ,, MAGENTA CONSULTING” S.R.L., 2025, pentru MEC [19, p. 23] | Source:
Study conducted by C. "MAGENTA CONSULTING” L.L.C., 2025, for the Ministry of Education and
Research of the Republic of Moldova [19, p. 23]

Drept urmare a acestor identificari, o alta di- As a result of identifying these causes,
rectie a cercetarii s-a orientat asupra descoperirii so- another line of research focused on finding solutions
lutiilor pentru reducerea utilizarii neetice a IA. Rezul- to reduce the unethical use of Al. The results are
tatele sunt prezentate in Figura 6. shown in Figure 6.
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Ns/ Dk

Altele/ Others

Informarea despre citarea surselor/ Scrierea stiintifica/
Information on Citing Sources / Academic Writing

Masuri intreprinse de student/ Actions taken by the student
Masuri intreprinse de universitate/ MEC/ Measures taken by
the university/ MER

Motivarea pentru invatare/ Dezvoltarea gandirii/ Motivation for
learning/ Development of thinking

Interzicerea forlosirii telefoanelor/ internetului/ Prohibition on
the misuse of phones/the internet

Masuri intreprinse de profesori (fara specificatii)/ Measures
taken by teachers (no further details)

Forme de evaluare care nu permit utilizarea 1A/ Assessment
methods that do not allow the use of Al

Informarea despre consecintele privind utilizarea neetica a 1A/
Information on the consequences of using Al

Introducerea depunctarilor/ penalizarilor/ Introduction of point
penalties

Sesiuni de informare/ Information sessions

Verificarea automatizata a lucrarilor/ Automated grading of
assignments

Regulament de utilizare/ Regulations for use

Instruiri privind utilizarea eticd a 1A/ Training on the ethical
use of Al

Figura 6. Solutii oferite de cadrele didactice in consolidarea valorificarii etice a IA in universitati /
Figure 6. Solutions proposed by teachers to strengthen the ethical use of Al in universities
Sursa: studiul realizat de S.C. ,, MAGENTA CONSULTING” S.R.L., 2025, pentru MEC [19, p. 25]/ Source:
Study conducted by C. “"MAGENTA CONSULTING” L.L.C., 2025, for the Ministry of Education and
Research of the Republic of Moldova [19, p. 25]

Analizand datele figurii, observam ca, in
opinia cadrelor didactice participante la studiu, pentru
consolidarea utilizarii etice a IA este necesard apli-
carea mai multor mecanisme, printre care: orga-
nizarea instruirilor privind utilizarea etica a IA, ela-
borarea regulamentelor de utilizare etica a A, veri-
ficarea automatizata a lucrarilor, organizarea sesiu-
nilor de informare, interzicerea utilizarii telefoanelor
mobile, integrarea formelor de evaluare care sa nu
permita utilizarea IA etc.

Ca urmare a cercetdrii efectuate, au fost
calculati doi indicatori importanti, precum: Indicele
Integritatii si Net Promoter Score (NPS) — indicator
utilizat pentru evaluarea loialitatii fatd de o anumita
entitate.

An analysis of the data presented in the figure
reveals that, in the opinion of the academic staff
participating in the study, several measures are
necessary to promote the ethical use of Al, including:
organising training sessions on the ethical use of Al,
developing guidelines for its responsible use, auto-
mating the grading of assignments, restricting the use
of mobile phones, and integrating assessment me-
thods that do not allow the use of Al, etc.

As a result of the research conducted, two
important indicators were calculated: the Integrity
Index and the Net Promoter Score (NPS), an indi-
cator used to measure loyalty towards a particular
institution or entity).
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Tabelul 2/ Table2

Indicatori sintetici calculati ca urmare a realizirii studiului/
Summary indicators calculated as a result of the study

Usm/ UTM/ ASEM/ USARB/
Institutia/ Institution MSU, TUM, MAES, l,j?';/l;z CSFl’JLIJD Sl\(l:—/385 ARBSU,
N=856 N=719 N=600 - P N=301
Indicele integritatii (1-10)/
Integrity Index (1-10) 6.97 6.64 7.01 6.74 7.82 8.47
Net Promoter Score (0-100)/
Net Promoter Score (0-100) 36 32 43 30 3l 63

Sursa: studiul realizat de S.C. MAGENTA CONSULTING” S.R.L., 2025, pentru MEC [19, p. 6]/
Source: Study conducted by C. “MAGENTA CONSULTING” L.L.C., 2025, for the Ministry of Education and

Research of the Republic of Moldova [19, p. 6]

Analizdnd datele prezentate in tabel, evi-
dentiem ca, in raport cu indicatorii evaluati de catre
MEC, USARB se claseaza pe primul loc. Astfel, ana-
lizdind rezultatele obtinute la Indicele Integrittii,
USARB isi mentine pozitia de lider, Inregistrand
valoarea de 8,47, fiind urmatd de UPSC cu 7,82 si
ASEM cu 7,01.

Totodata, analizand indicatorul Net Promoter
Score, constatam ca lider al clasamentului este
USARB cu un scor de 63, fiind urmata de UPSC, cu
51, si ASEM cu 43.

Drept urmare a cercetarii efectuate, institutiile
din domeniu au reactionat prin aplicarea unor ma-
suri eficiente in vederea consolidarii valorificarii
etice a lA.

Printre cele mai importante masuri imple-
mentate de autoritatile centrale evidentiem:

— introducerea cursurilor obligatorii de etica §i
integritate academicd in universitati — astfel,
studentii care 1si fac studiile in universitatile
din Republica Moldova au participat la
module de curs axate pe etica si integritate
academica, care i-au ajutat sa-si formeze
competentele necesare in vederea valorificari
etice a lA.

— introducerea evaluarii eticii §i integritdtii
drept componenta obligatorie a evaluarii
externe a universitatilor — MEC, pentru prima
data, ca urmare a studiilor efectuate la nivelul
universitatilor, a introdus, drept componenta
obligatorie, evaluarea eticii si integritatii in
evaluarea externa a universitatilor, in vederea
consolidarii comportamentului etic la nivelul
actorilor educationali din cadrul univer-
sitatilor.

— elaborarea si publicarea ghidurilor de cdtre
Agentia Nationala de Asigurare a Calitatii in
Educatie si Cercetare (ANACEC) — ANACEC
a elaborat ,,Ghidul pentru analiza si inter-
pretarea raportului de similitudini si a pla-
giatului”, precum si a ,,Ghidului pentru iden-
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An analysis of the data presented in the table
reveals that USARB ranks highest among the insti-
tutions evaluated by the Ministry of Education and
Research (MEC). According to the results of the Inte-
grity Index, USARB maintains its leading position
with a score of 8.47, followed by UPSC with 7.82
and ASEM with 7.01.

On the other hand, an analysis the Net Pro-
moter Score (NPS), indicates that USARB is also the
leader in this ranking with a score of 63, followed by
UPSC with 51 and ASEM with 43.

As a result of the research conducted, insti-
tutions in the field, have responded and implemented
effective measures to strengthen the ethical use of Al.

The most important measures implemented by
the central authorities include:

- the introduction of mandatory courses on
academic ethics and integrity in universities —
thus, students enrolled in universities in the
Republic of Moldova have participated in
course modules focused on academic ethics and
integrity, which help them develop the neces-
sary skills for the ethical application of Al.

- the introduction of ethics and integrity asses-
sment as a mandatory component of the exter-
nal evaluation of universities — for the first
time, following studies conducted at the uni-
versity level, the Ministry of Education and
Culture (MEC) introduced ethics and integrity
assessment as a mandatory component of
the external evaluation of universities to
strengthen ethical behaviour among educ-
ational stakeholders within universities.

- development and publication of guidelines
by National Agency for Quality Assurance in
Education and Research (ANACEC) -
ANACEC has developed the “Guide for the
Analysis and Interpretation of Similarity Reports
and Plagiarism” as well as the “Guide for the
Identification and Prevention of Predatory
Practices in the Scientific Community”.
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tificarea si prevenirea practicilor pradatoare in
comunicarea stiintifica” [17, 18].

Concluzii si recomandari

Drept urmare a cercetarilor efectuate, in vede-

rea consolidarii valorificarii etice a Inteligentei Arti-
ficiale 1n universitati, consideram imperative realiza-
rea urmatoarelor recomandari:

elaborarea unei strategii nationale privind
utilizarea IA — in contextul integrarii excesive
a IA 1n diverse sfere de activitate, mai multe
state precum Germania, Franta, Olanda, Ro-
mania etc. au claborat strategii nationale de
utilizare a IA. Existenta unor asemenea strategii
ar sprijini, la nivel national, valorificarea etica,
corecta si responsabild a IA 1n diverse sectoare;
elaborarea unor politici universitare clare §i
consecvente in vederea utilizarii 14 — fiecare
institutie de invatamant superior trebuie sa
elaboreze politici si ghiduri proprii prin inter-
mediul cdrora sd ghideze studentii in utilizarea
eticd a IA;

consolidarea educatiei privind utilizarea etica
a IA — universitdtile trebuie sa organizeze pe-
riodic cursuri, webinare, instruiri pentru stu-
denti si cadrele didactice in vederea dezvol-
tarii competentelor necesare pentru utilizarea
responsabila si etica a [A;

redimensionarea continutului  sarcinilor des-
tinate studentilor — In vederea reducerii utilizarii
excesive a A in procesul de pregatire academica
a studentilor, este necesard schimbarea conti-
nutului si tipologiei sarcinilor propuse, care ar
oferi posibilitatea de implicare directa a stu-
dentilor in realizarea activitatilor academice si ar
limita dependenta de utilizare a [A.

In final, reiterim faptul ca utilizarea corecti,

onestd si eticad a Inteligentei Artificiale poate trans-
forma mediul academic, generand noi oportunitati si
avantaje pentru actorii educationali in vederea perfec-
tionarii intregului proces educational.

Conclusions and Recommendations
Based on the research conducted, and with a

view to strengthening the ethical use of Artificial
Intelligence in universities, we consider it imperative
to implement the following recommendations:

developing a national strategy for the use of
Al — due to the extensive integration of Al into
various spheres of activity at the national
level, countries such as Germany, France, the
Netherlands, Romania, etc., have developed
strategies for the use of Al. The existence of
these strategies would support, at the national
level, the ethical, fair, and honest use of Al
across various sectors.

developing clear and consistent university
policies regarding the use of Al — each insti-
tution of higher education must develop its
own policies and guidelines to guide students
in the ethical use of Al.

strengthening education on the ethical use of
Al — universities should regularly organise
courses, webinars, and training sessions for
students and faculty to raise awareness among
educational stakeholders about the ethical use
of Al.

re-evaluating the content of student assign-
ments — to reduce the use of Al in preparing
for classes, it is necessary to change the con-
tent and type of assignments, which would
allow for direct student involvement in pre-
paring these tasks and limit the reliance on Al.
In conclusion, the correct, honest, and ethical

use of Artificial Intelligence has the potential to
transform the academic environment and generate
significant benefits for educational stakeholders,
thereby contributing to the improvement of the ove-
rall educational process.
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Rezumat

Lucrarea analizeaza piata produselor fard
gluten si evalueaza oportunitatea lansarii pe piata
Republicii Moldova a tortului de tip ,, Napoleon”, in
contextul cresterii cererii pentru alimente destinate
persoanelor cu restrictii alimentare si consumato-
rilor orientati spre un stil de viata sandtos.

Studiul integreaza analiza documentara, eva-
luarea concurentiald, examinarea conformitatii eti-
chetarii produselor si cercetarea de marketing reali-
Zata pe un esantion de 97 respondenti. Rezultatele
evidentiaza un interes crescut pentru produsele fara
gluten, precum si existenta unei nise insuficient valo-
rificate in segmentul deserturilor clasice adaptate.
Analiza preturilor si a ofertei existente confirmd pre-
mise favorabile pentru lansarea produsului, suge-
rand oportunitatea unei pozitiondri strategice adec-
vate pe piafda.

Cuvinte-cheie: produse fara gluten, tort
Napoleon”, piata produselor alimentare, etichetare
alimentard, comportamentul consumatorilor, strate-
gie de marketing.

Clasificare JEL: L66, L81, M31, D12, Q18.

Introducere

Alimentatia sandatoasd a devenit un subiect de
interes major la nivel global, avand in vedere cres-
terea numarului de persoane cu intolerante si afec-
tiuni digestive. Astfel, apare necesitatea adoptirii
unei diete echilibrate, adaptate fiecdrei conditii de
sanatate. Printre cele mai frecvente probleme asociate
alimentatiei se numard intoleranta la gluten, o afec-
tiune care afecteazd un numar tot mai mare de per-
soane. Intoleranta sau sensibilitatea la gluten repre-
zintd o reactie adversd a organismului la consumul
alimentelor care contin gluten, manifestatad prin di-
verse simptome digestive si extraintestinale [1].

Scopul cercetarii constd in analiza pietei pro-
duselor fara gluten si evaluarea oportunitdtii de lansare
pe piata Republicii Moldova a unor produse de cofetarie
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Abstract

The paper analyses the gluten-free products
market and assesses the opportunity of introducing the
“Napoleon” cake on the Moldovan market, in the
context of the growing demand for foods intended
for people with dietary restrictions, as well as con-
sumers who are increasingly oriented towards a
healthy lifestyle.

The study integrates documentary analysis,
competitive assessment, an examination of compliance
with product-labelling requirements, and marketing
research conducted on a sample of 97 respondents.
The results highlight an increased interest in gluten-
free products, as well as the existence of an insuffi-
ciently exploited market niche in the segment of adap-
ted traditional desserts. The analysis of prices and the
existing offer confirms favourable premises for the
introduction of the product, suggesting opportunities
for appropriate strategic positioning within the market.

Keywords: gluten-free products, “Napoleon”
cake, food market, food labelling, consumer beha-
viour, marketing strategy.

JEL Classification: L66, L81, M31, D12, Q18.

Introduction

Healthy eating has become a major topic of
global interest, given the increasing number of people
with intolerances and digestive disorders. Consi-
quently, there is a growing need to adopt a balanced
diet, adapted to each health condition. Among the
most common nutrition-related disorders is gluten
intolerance, a condition that affects an increasing
number of people worldwide. Gluten intolerance, also
referred to as gluten sensitivity, is an adverse physio-
logical reaction to the consumption of foods contai-
ning gluten and is manifested through various diges-
tive and extraintestinal symptoms. [1].

The purpose of this research is to analyse the
gluten-free products market and evaluate the oppor-
tunity to introduce confectionery products (Napoleon
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(tort de tip ,,Napoleon™), prin integrarea dimensiunilor
economice, tehnologice si de marketing.

Obiectul studiului il constituie piata produse-
lor de cofetarie fard gluten din Republica Moldova,
cu accent pe potentialul de lansare a tortului de tip
,,Napoleon” fara gluten.

Metodele de cercetare utilizate in cadrul aces-
tui studiu sunt: metode de analizd documentara, me-
toda statistica, sondajul de marketing prin chestio-
nare, analiza concurentiald, metoda comparativa, pre-
cum si metoda sintezei si generalizarii.

Studiul a fost realizat prin utilizarea combinata
a metodelor cantitative si calitative. Analiza docu-
mentara a inclus studierea literaturii de specialitate si
a datelor statistice privind piata globald a produselor
fara gluten. Analiza concurentiala a vizat 12 produ-
catori industriali autohtoni si 14 unitati HoReCa din
municipiul Chisinau.

Sondajul de marketing a fost aplicat pe un
esantion de 97 respondenti cu varsta intre 18 si 60
ani. Datele au fost prelucrate prin metode statistice
descriptive. Analiza senzoriald a fost efectuatd prin
metoda scorurilor (1-5), evaluand aspectul, gustul,
mirosul si consistenta produsului.

Rezultate si discutii

Piata globala a industriei de produse fara glu-
ten a Inregistrat o crestere semnificativa in ultimii
ani, iar perspectivele sale de evolutie sunt in conti-
nuare promitatoare. Conform estimarilor recente, di-
mensiunea acestei piete a atins 6,45 miliarde USD in
2022, iar previziunile indicd o ratd anuala compusa
de crestere (CAGR — Compound Annual Growth
Rate) de 9,8% in perioada 2023-2030 [3]. Un studiu
la gluten in randul unei populatii de 1002 adulti, un
procent semnificativ de 13% raportand sensibilitate la
gluten, majoritatea fiind femei (79%). Prevalenta a
fost mai mare la femei, cu varsta medie de 39,5 ani.
De asemenea, 3,7% dintre participanti urmau o dietad
fara gluten, iar 0,8% aveau diagnosticul de boala
celiacd. S-a identificat o prevalenta a sindromului de
colon iritabil de 20% in randul celor cu sensibilitate
la gluten, comparativ cu 3,89% in randul persoanelor
fara sensibilitate la gluten [4].

Piata globala a produselor fard gluten a fost
evaluata la 5,95 miliarde USD in 2021 si se estimeaza
cd va continua sd creascd Intr-un ritm sustinut in
perioada de prognoza, cu o ratd anuald compusa de
crestere (CAGR) de 9,5% [2]. Datele statistice din
ultimul an estimeaza cd, in 2024, piata alimentelor
aglutenice constituie 8,46 miliarde USD, iar in anul
ce urmeaza va ajunge la 9,4 miliarde USD [4].

Datele statistice relevante privind piata pro-
duselor aglutenice la nivel mondial sunt prezentate
in Figurile 1 si 2.

Revista / Journal ,, ECONOMICA” nr.2(136) 2026

cake) on the Republic of Moldova market, by integra-
ting economic, technological and marketing dimensions.

The object of the study is the gluten-free con-
fectionery market in the Republic of Moldova, with a
particular focus on the potential for launching the
gluten-free version of the “Napoleon” cake.

The research methods employed in this study
include: documentary analysis, statistical analysis,
marketing surveys conducted through questionnaires,
competitive analysis, the comparative method, as
well as the methods of synthesis and generalisation.

The study was conducted using a combination
of quantitative and qualitative research methods. The
documentary analysis included the study of speciali-
sed literature and statistical data concerning the glo-
bal market for gluten-free products. The competitive
analysis targeted 12 local industrial producers and 14
HoReCa units operating in Chisinau.

The marketing survey was applied to a sample
of 97 respondents aged between 18 and 60. The col-
lected data were processed using descriptive statistical
methods. In addition, sensory analysis was performed
using the scoring method (1-5), evaluating the appea-
rance, taste, smell and consistency of the product.

Results and Discussion

The global gluten-free products industry has
experienced significant growth in recent years, and its
growth prospects remain promising. According to
recent estimates, the size of the value of the global
gluten-free market reached USD 6.45 billion in 2022,
while forecasts indicate a compound annual growth
rate (CAGR) of 9.8% during the period 2023-2030 [3].
A study conducted in the United Kingdom investigated
the prevalence of gluten sensitivity among a sample of
1002 adults. The findings revealed that 13% of res-
pondents reported gluten sensitivity, the majority of
whom were women (79%). The prevalence was higher
among women, with a mean age of 39.5 years. Further-
more, 3.7% of the participants reported following a
gluten-free diet, while 0.8% had been diagnosed with
celiac disease. The study also identified a prevalence
of irritable bowel syndrome of 20% among individuals
with gluten sensitivity, compared with 3.89% among
people without gluten sensitivity [4].

The global gluten-free food market was valued
at USD 5.95 billion in 2021 and is expected to con-
tinue to grow its sustained growth throughout the
forecast period, with a compound annual growth rate
(CAGR) of 9.5% [2]. According to recent statistical
estimates, the gluten-free food market reached USD
8.46 billion in 2024, will, and in the following year
is projected to increase to USD 9.4 billion [4].

Relevant statistical data regarding the glo-
bal gluten-free products market are presented in
Figures 1 and 2.
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Figura 1. Prognoza de crestere a pietei produselor de cofetirie aglutenice la nivel mondial intre anii
2022- 2032, mild. USD/ Figure 1. Global gluten-free confectionery market growth forecast between
2022-2032, billion USD
Sursa: elaboratd de autor in baza datelor din sursa electronica [5]/

Source: elaborated by the author based on data from electronic source [5]

Totodata, piata produselor de cofetdrie aglu-
tenice este, de asemenea, in ascensiune considerabila.
Potrivit raportului ,,Piata de dulciuri fard gluten”,
piata produselor de cofetdrie fara gluten a fost eva-
luata la 3,2 miliarde USD 1n 2022 si se estimeaza ca
va atinge 6,6 miliarde USD pana in 2032, crescand cu
un CAGR de 7,6% intre 2023 si 2032 [5].

At the same time, the gluten-free confectionery
market is also experiencing substantial growth. Accor-
ding to the report “Gluten-Free Confectionery Mar-
ket”, this market segment was valued at USD3.2
billion in 2022 and is expected to reach USD6.6 billion
by 2032, expanding at a compound annual growth
rate(CAGR) of 7.6% between 2023 and 2032 [5].

15

m Miliarde USD
M CAGR 7,6%

2024 2025 2026

2027

2028 2029

Figura 2. Estimirile de crestere a pietei globale a produselor fara gluten in perioada
2024-2029, mld. USD/ Figure 2. Estimated growth of the global gluten-free market
in the period 2024-2029, billion USD
Sursa: elaborata de autor in baza datelor din sursa electronica [6]/

Source: elaborated by the author based on data from electronic source [6]

Analizand datele prezentate in figura 2, s-a
constatat o preconizare a cresterii pietei globale a
produselor fard gluten in perioada 2024-2029 de 1,6
ori, exprimata in miliarde USD, cu CAGR de 9,6%.
Actualmente, piata produselor de cofetarie este vasta.
Unul dintre produsele cu o cerere constantd din
aceasta categorie este tortul ,,Napoleon”.

Tortul ,,Napoleon” reprezinta un desert pre-
parat din aluat foietaj cu crema fiartd, care, de-a lun-
gul timpului, a devenit favoritul multora. Se constata
ca originea sa este asociatd cu un preparat similar din
bucatiria franceza — ,,Millefeuille”, denumire care, in
traducere, semnifica ,,0 mie de foi”.

In prezent, acest desert este preparat si comer-
cializat in mai multe tari. Pe piata autohtond tortul

Analysing the data presented in Figure 2, it was
found that the global market for gluten-free products is
expected to grow by approximately 1.6 times during the
period 2024-2029, expressed in billions of USD, with a
CAGR of 9.6%. Currently, the confectionery market is
vast. One of the products with a constant demand in
this category is the “Napoleon” cake.

The “Napoleon” cake is a dessert prepared
from layers of puff pastry with custard cream, which,
over time, has become a favourite among consumers
over time. It is found that its origin is associated with a
similar pastry from French cuisine — “Millefeuille”, a
name that, in translation, means “a thousand layers”.

Currently, this dessert is prepared and sold in
numerous countries. On the domestic market, the
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»Napoleon” este comercializat si produs atit de uni-
tatile de alimentatie publica, cat si de intreprinderile
din industria alimentard. Analiza comparativa a pre-
turilor este prezentata in tabelul 1. In urma studiului,
s-au identificat 14 intreprinderi care comercializeaza
tortul ,,Napoleon”. Totodata, s-a constatat cd unii pro-
ducatori interpreteaza denumirea in mod diferit.

In urma cercetirii preturilor pentru fiecare tip
de tort ,,Napoleon” comercializat in diverse unitati
comerciale s-a constatat cd preturile variaza de la o
intreprindere la alta in functie de tipul intreprinderii si
consumatorii tintd, de ingredientele folosite si politica
de pret aplicatd. Cea mai accesibild oferta de pret la
tortul ,,Napoleon” a fost identificatd la cafeneaua-
patiserie ,,Dulcinella”, unde 1kg costa 272 lei. La polul
opus s-au plasat restaurantele ,,Sisters” si ,,Mo0jo”,
precum si cafenelele ,Notre” si ,,Miro”, ce ofera
acest produs la preturi cuprinse intre 560 lei si 800 lei
/kg. Astfel, 1kg de tort ,,Napoleon”, procurat din ca-
drul restaurantului ,,Sisters”, costa 800 lei. Diferenta
semnificativa dintre preturi se explica prin tipul uni-
tatii de alimentatie publica, costul materiilor prime,
tehnologia de preparare si prestigiul unitatii.

in urma analizei unitatilor de alimentatie pu-
blica ce comercializeaza tortul ,,Napoleon”, s-a con-
statat ca acest desert este apreciat si se bucurd de o
cerere naltd in diverse intreprinderi comerciale, pre-
tul produsului pentru 1kg variind intre 272 si 800 lei.
Pentru o intelegere mai ampla a pozitionarii pe piata
a tortului ,,Napoleon”, au fost analizati si producatorii
industriali autohtoni. Lista acestora si preturile pentru
acest desert sunt prezentate in tabelul 1.

In urma analizei producitorilor industriali
autohtoni de tort ,,Napoleon”, s-au identificat 7 intre-
prinderi ce produc si comercializeaza acest desert in
magazine. Gramajul desertului variaza intre 0,9 kg si
1,20 kg, preturile fiind semnificativ mai mici in com-
paratie cu cele practicate de unitatile de alimentatie
publica. Cel mai mic pret este oferit de producatorul
,,Cuptorul Fermecat”, si constituie 105,75 lei pentru
lkg de tort, dupa care urmeaza ,,Brodetchi” — 127,90
lei/1kg. Producatorii ale caror preturi depasesc 200
lei/kg sunt: ,,Brutaria Bardar” — 222 lei/kg, ,,Ferma cu
Origini” 270 lei/kg si ,,Ciao Cacao” — 310 lei/kg.
Diferentele semnificative de pret dintre producatorii
autohtoni de tort ,,Napoleon” reflectd nu doar varia-
bilitatea costurilor de productie, dar si strategiile de
marketing si distributie aplicate.

Producitorii, precum ,,Brodetchi” si ,,Cuptorul
Fermecat”, isi adreseazd produsele catre segmentul-
tintd de consumatori care opteazd pentru produse
accesibile si de buna calitate, acestea fiind distribuite,
de reguld, in retele de magazine de tip retail. Pe de
alta parte, asa producdtori precum ,,Ciao Cacao” si
,Ferma cu Origini”, care practica preturi mai ridicate,
ciare mai mari, produsele acestora fiind comercia-
lizate in magazinele proprii.
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“Napoleon” cake is sold and produced by both public
catering establishments and food industry enterprises.
A comparative analysis of prices is presented in
table 1. As a result of the study, 14 enterprises were
identified that sell the “Napoleon” cake. At the same
time, it was found that some producers use different
interpretations of the product name.

The analysis of prices for each type of “Napo-
leon” cake, sold by different commercial establish-
ments revealed considerable variation of prices bet-
ween enterprises, depending on the type of business,
target consumers, ingredients used, and the applied
pricing policy. The most affordable price offer for the
“Napoleon:” cake was identified at the ‘“Dulcinella”
pastry cafe, where the product was sold at a price of
MDL 272 per kilogram. At the opposite pole were the
“Sisters” and “Mojo” restaurants, as well as the “Notre”
and “Miro” cafes, where prices range from MDL560
to MDL800 per kilogram. Thus, one kilogram of
“Napoleon” cake, purchased from the “Sisters” res-
taurant, costs MDLB800. The substantial price difference
can be explained by the type of public catering esta-
blishment, the cost of raw materials, the preparation
technology and the prestige of the establishment.

Following the analysis of public catering esta-
blishments that sell the “Napoleon” cake, it was found
that this dessert is highly appreciated and enjoys high
demand across various commercial enterprises. The
retail price of the product varies between MDL272 and
MDL800 per kilogram. For a broader understanding
of the market positioning of the “Napoleon™ cake,
domestic industrial producers were also analysed.
Information regarding these producers and their prices
is presented in table 1.

The analysis identified seven domestic com-
panies that produce and sell the “Napoleon” cake in
stores. The weight of the dessert varies between 0.9 kg
and 1.20 kg, while their prices are generally signifi-
cantly lower compared to those charged by public
catering establishments. The lowest price is offered by
the producer “Cuptorul Fermecat”, at MDL105.75 per
kilogram, followed by “Brodetchi” at MDL127.90 per
kilogram. Producers whose prices exceed MDL200
per kilogram are: “Brutdria Bardar” (MDL222/kg,
“Ferma cu Origini” (MDL270/kg) and “Ciao Cacao”
(MDL310/kg). The significant price differences bet-
ween domestic producers of “Napoleon” cake reflect
not only variations in production costs, but also diffe-
rence in marketing and distribution strategies.

Producers such as “Brodetchi” and “Cuptorul
Fermecat” target consumers who opt for affordable
and good quality products, which are usually distri-
buted in retail chains. On the other hand, producers
such as “Ciao Cacao” and “Ferma cu Origini”, which
charge higher prices, target consumers with higher
purchasing power and primarily market their products
through their own stores.
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Preturile pentru tortul ,,Napoleon” (lei/kg), fabrica
Prices for the “Napoleon” cake (MDL/kg), ma

Tabelul 1/ Table 1
t de diferite intreprinderi din municipiul Chisiniu/
nufactured by various enterprises in Chisinau

Pret pentru tortul
»Napoleon”, MDL/kg/
Price for “Napoleon”
cake, lei/kg

Denumire Producator/
Manufacturer Name

Pret pentru tortul
»Napoleon”, lei/kg/
Price for “Napoleon”
cake, MDL/kg

Denumire Producator/
Manufacturer Name

Unititile de alimentatie publica din munic

ipiul Chisiniiu ce fabrici tort ,,Napoleon”/

Public catering establishments in Chisinau that manufacture “Napoleon” cake

LSisters” 560 ,,Dulcinella” 272
,,Mus Gastronomic” 340 ,,Mo0jo” 670
,,Vanille” 500 ,,Granier” 340
,,Magnolia” 570 ,,Pegas” 560
,,Creme de la creme” 630 ,,Notre Cafe” 750
Sincer” 470 ,,Miro Cafe” 680
,,Trattoria” 560 ,.Jka Pinsa” 440

Producatori autohtoni de produse de panificatie ce fabrica tort ,,Napoleon™/
Domestic manufacturers of bakery products that manufacture “Napoleon” cake

,,Cuptorul Fermecat” 105,75 ,,Colibri” 149.90
,,.Brodetchi” 127,90 »Magnolia” 156,85
,,Rozalia” 133,90 »Supermarket Nr.1” 169
,Panilino” 138.90 ,,Brutaria Bardar” 222
,.7 Spice” 140 ,.Ferma cu Origini” 270
,Franzeluta” 144.90 ,,Ciao Cacao” 310

Sursa: elaborat de autori in baza surselor electronice [7, 8]/ Source: developed by the authors based

on electronic sources [7, 8]

S-au analizat si etichetele tortului ,,Napoleon”
ale celor 12 producitori autohtoni, In vederea very-
ficarii conformitatii informatiilor cu prevederile Legii
279 a Republicii Moldova din 15.12.2017 ,, privind
informarea consumatorului cu privire la produsele
alimentare” [9]. In urma studiului s-au identificat
urmatoarele incélcari si erori: nu au fost indicati aler-
genii pe care 1i poate contine produsul (,,Brutaria
Bardar”, ,,Magnolia”, ,,Cuptorul Fermecat”, ,,Panilino”,
,»7 Spice”, ,,Brutdria Bardar”). De asemenea, pe anu-
mite etichete nu erau precizate conditiile optime de
pastrare a produsului (,,Brutaria Bardar”), iar pe altele
lipsea mentiunea privind umiditatea relativa a aerului
in spatiile de pastrare a produsului (,,Magnolia”,
,,Colibri”, ,Brodetchi”, ,,Cuptorul Fermecat”, ,,Pani-
lino”, ,Franzeluta”). Totodata, valorile energetice
erau indicate incorect, fiind mentionatd doar valoarea
totald in kcal sau kj, fard continutul in grame al
substantelor furnizoare de energie, iar pe etichetele
tortului ,,Napoleon”, de la producatorul ,,Rozalia”,
lipsea valoarea energeticd a produsului. O altd incal-
care a informatiei nutritionale consta in nerespectarea
prevederilor Regulamentului UE nr. 1169/2011 cu
privire la declararea principalilor compusi nutritivi
calorigeni si a factorilor de conversie utilizati pentru
calculul valorii energetice [10].

Dupé examinarea etichetelor tortului ,,Napoleon”
de la producatorii autohtoni, s-au constatat urma-
toarele aspecte: termenii de valabilitate variaza de la
un producator la altul — tortul ,,Napoleon” fiind vala-

The labels of the “Napoleon” cake of the 12
local producers were also analysed, in order to verify
the compliance of the information provided with the
provisions of Law No. 279 of the Republic of Mol-
dova of 15 December 2017 “on consumer informa-
tion on food products” [9]. As a result of the analysis,
several violations and errors were identified: the
allergens that the product may contain were not
indicated on the labels of products manufactured by
(“Brutaria Bardar”, “Magnolia”, “Cuptorul Ferme-
cat”, “Panilino”, 7 Spice”). Furthermore,some labels
do not specify the optimal storage conditions of the
product (“Brutaria Bardar”), while others omitted
information regarding the relative humidity of the air
in the product storage spaces (“Magnolia”, “Colibri”,
“Brodetchi”, “Cuptorul Fermecat”, “Panilino”, “Fran-
zeluta”). At the same time, the energy values were
indicated incorrectly, with only the total value in kcal
or kj being mentioned, without the content in grams
of energy-providing substances, and on the labels of
the “Napoleon” cake, from the manufacturer “Rozalia”,
the energy value of the product was missing. Another
violation related to nutritional information consists
in the failure to comply with the provisions of EU
Regulation No. 1169/2011 regarding the declaration
of the main calorific nutritional compounds and the
conversion factors used for calculating the energy
values [10].

After examining the labels of the “Napoleon”
cake from local producers, the following aspects were
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bil cinci zile (,,Brutdria Bardar”, ,,7 Spice”, ,Fran-
zeluta”, ,,Panilino”, ,,Cuptorul Fermecat”, ,,Rozalia”,
,,Brodetchi”, ,,Colibri”), 72 ore (,,Ferma cu Origini”)
si 48 ore (,Magnolia”). Examinand ingredientele
indicate pe etichete, s-a constatat stabilit ci materia
prima de baza utilizata la obtinerea tortului ,,Napo-
leon” este reprezentatd de fiina de grau, unt, sman-
tand, ouale de gaina, sarea iodata, vodka, lapte, zaha-
rul cristal si vanilie. Unii producétori adauga in reteta
de preparare a desertului emulgatori precum E471,
E475, conservanti, precum acidul ascorbic, aromati-
zator identic natural (notiunea aceasta este scoasa din
uz), ,,untul din smantand dulce”, agenti de ingrosare
E404, agentul antioxidant E321, margarina, acidifian-
tul E330, conservantul E202, antioxidantii E 306,
E304, colorantul E150, aroma identica vaniliei si
altele, care permit ca produsul finit sa fie mai ieftin si
cu termen de valabilitate mai indelungat.

O alta constatare s-a facut la producatorul ,,7
Spice”. Pe eticheta acestuia a fost indicatd incorect
cantitatea de glucide prezentatda in valoarea nutritio-
nald, fiind indicatd cantitatea de glucide per 100g —
58,89, dintre care zaharuri 0,41g. Datele expuse erau
eronate, ceea ce denotd calcularea gresitd a valorii
nutritive. Totodata, analiza etichetelor a demonstrat
ca se recurge frecvent la utilizarea emulgatorilor
E471 (mono- si digliceride ale acizilor grasi) si E475
(esteri poliglicerici ai acizilor grasi) in compozitia
produselor. Conform EFSA, acesti aditivi sunt con-
siderati siguri in limitele admise, avand rol in imbu-
natatirea texturii i prelungirea termenului de vala-
bilitate. Cu toate acestea, cercetdrile efectuate suge-
reaza posibilele corelatii intre consumul frecvent de
emulgatori si aparitia unor dezechilibre metabolice si
inflamatorii, motiv pentru care se recomanda utiliza-
rea lor cu precautie in produsele destinate consumului
frecvent, in special de catre copii. Pentru a obtine o
imagine mai clard asupra cererii consumatorilor fata
de tortul ,,Napoleon”, s-a realizat o analizd prin colec-
tarea datelor relevante privind volumul vanzarilor a
producatorul ,,Ferma cu Origini”, produsele caruia sunt
comercializate doar in magazinele de marca. Datele au
fost colectate timp de trei luni (octombrie — decembrie
anul 2025). Volumul de tort produs si comercializat in
magazinele de marcd (o datd la doud zile) a fost
calculat si repartizat pentru fiecare lund 1n patru
saptdmani. Datele obtinute sunt prezentate in Figura 3.

in urma analizei datelor obtinute, s-a constat
ca cel mai mare volum de tort ,,Napoleon” produs a
fost in luna decembrie, acest fapt fiind legat de
sarbatorile de iarnd. Volumul maxim a fost remarcat
in ultima saptdmana a lunii — 117,3 kg. Luna in care
volumul de producere a fost cel mai scazut este
octombrie, valorile situdndu-se intre 70,07 kg si
79,57 kg in fiecare saptamana.
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found: the expiration dates vary from one producer to
another — the “Napoleon” cake is valid for five days
(“Brutaria Bardar”, 7 Spice”, “Franzeluta”, “Panilino”,
“Cuptorul Fermecat”, “Rozalia”, “Brodetchi”, “Co-
libri”), 72 hours for (“Ferma cu Origini”) and 48
hours for (“Magnolia”). Examining the ingredients
indicated on the labels, it was found that the basic
raw materials used in the production of “Napoleon”
cake include wheat flour, butter, sour cream, hen
eggs, iodised salt, vodka, milk, granulated sugar, and
vanilla. Some manufacturers add emulsifiers such as
E471 and EA475, preservatives such as ascorbic acid,
natural identical flavouring (this notion is obsolete),
“sweet cream butter”, thickening agents such as
E404, antioxidant agent E321, margarine, acidulant
E330, preservative E202, antioxidants E 306, E 304,
dye E150, vanilla identical flavouring and others to
the dessert recipe, which allow the finished product
to be cheaper and have a longer shelf life.

Another finding was made at the manufacturer
“7 Spice”. The label incorrectly indicated the amount
of carbohydrates presented in the nutritional value,
indicating the amount of carbohydrates per 100g -
58.8g, of which 0.41g of sugars. The data displayed
were erroneous, which denotes the wrong calculation
of the nutritional value. At the same time, the ana-
lysis of the labels demonstrated that the emulsifiers
E471 (mono- and diglycerides of fatty acids) and
E475 (polyglyceric esters of fatty acids) are fre-
quently used in the composition of the products.
According to EFSA, these additives are considered
safe within the permitted limits, having a role in
improving the texture and extending the shelf life.
However, the research conducted suggests possible
correlations between the frequent consumption of
emulsifiers and the occurrence of metabolic and
inflammatory imbalances, which is why it is recom-
mended to use them with caution in products inten-
ded for frequent consumption, especially by children.
To obtain a clearer picture of consumer demand for
the “Napoleon” cake, an analysis was carried out by
collecting relevant data on the sales volume of the
manufacturer “Ferma cu Origini”, whose products are
sold only in branded stores. The data was collected
for three months (October — December 2025). The
volume of cake produced and sold in branded stores
(once every two days) was calculated and distributed
for each month into four weeks. The data obtained
are presented in Figure 3.

The analysis of the collected revealed that
the largest volume of “Napoleon” cake was produced
in December, this fact being related to the winter
holidays. The maximum volume was noted in the last
week of the month — 117.3 kg. In contrast, the month
in which the production volume was the lowest is
October, with values ranging between 70.07 kg and
79.57 kg each week.



ECONOMIE, BUSINESS S| ADMINISTRARE/ ECONOMICS, BUSINESS AND ADMINISTRATION

140 82
117,3
’ - 80
c 120 'IQ’I:'I &
o
% - 78
o 100
© 85,32 L
z 75,9878’063 82,73 76
S 80 IY78,76 081,69 74,2—¢ - 74
= W 73,49 H 72,53
o
] - 72
Q
P 70,07 ¢ - 70
v 40
2 - 68
2 20
- 66
0 ————— ————— ————— ———— 64
| saptamana/1st Il saptamana/2nd 1l saptamana/3rd IV saptamana/4th
week week week week
B Noiembrie/November 78,76 81,69 73,49 72,53
Decembrie/December 78,63 82,73 85,32 117,3
# Octombrie/October 75,98 70,07 79,57 74,2

Figura 3. Volumul de fabricare si distributie a tortului,,Napoleon” de citre ,,Ferma cu Origini” pe o
perioadi de trei luni/ Figure 3. Volume of manufacturing and distribution of the “Napoleon” cake by
“Ferma cu Origini” over a three-month period
Sursa: elaborata de autori in baza datelor colectate de la intreprinderea “Ferma cu Origini”/
Source: developed by the authors based on data collected from the “Ferma cu Origini” enterprise

in urma studiului realizat, s-a constatat ca
tortul ,,Napoleon” a fost identificat drept unul dintre
deserturile cu cea mai mare cerere si nu doar in
perioadele de sarbatori, ci si pe tot parcursul anului,
ceea ce demonstreaza existenta unei cereri constante.
Oportunitatea de extindere a acestui produs pe piata
Republicii Moldova constd in dezvoltarea unei va-
riante de tort fara gluten, tindnd cont de cresterea
numarului de persoane cu intoleranta la gluten si de
tendinta generala de adoptare a unor diete mai sana-
toase. Crearea unui tort ,Napoleon” fara gluten ar
capta atentia clientilor nu doar cu nevoi alimentare
speciale, dar si a celor care preferda o alimentatie mai
sdnatoasa, oferind astfel un avantaj competitiv pe
piata autohtond. Astfel, acest produs ar putea ras-
punde unei cereri aflate in ascensiune si ar contribui
la diversificarea ofertei disponibile.

in contextul dezvoltarii continue a industriei
alimentare si al diversificarii cerintelor consumato-
rilor, produsele fara gluten capata o relevanta tot mai
mare, atdt pentru persoanele cu intoleranta la gluten,
cat si pentru cele interesate de alternative nutritionale
percepute ca fiind mai sanitoase. In vederea fun-
damentarii deciziei de lansare pe piatd a tortului
»Napoleon” fard gluten, s-a optat pentru utilizarea
metodei chestionarului ca instrument de cercetare
sociologicd, adecvat pentru obtinerea informatiilor
cantitative cu privire la perceptia si comportamentul
de consum. Prin aplicarea chestionarului s-a urmarit
atingerea urmatoarelor obiective de cercetare: evalua-
rea nivelului de informare a consumatorilor cu privire
la produsele fara gluten; identificarea frecvenei con-

Following the study, it was found that the
“Napoleon” cake was identified as one of the desserts
with the highest demand and not only during the
holidays, but also throughout the year, which de-
monstrates the existence of a constant demand. The
opportunity to expand this product on the market of
the Republic of Moldova consists in developing a
gluten-free version of cake, taking into account the
increasing number of individuals with gluten intole-
rance and the general trend of adopting healthier
diets. Creating a gluten-free “Napoleon” cake would
capture the attention of customers not only with
special dietary needs, but also those who prefer a
healthier diet, thus providing a competitive advantage
on the domestic market. Thus, this product could
respond to a rising demand and would contribute to
diversifying the available offer.

In the context of the continuous development
of the food industry and the diversification of con-
sumer demands, gluten-free products are gaining
increasing relevance, both for individuals with gluten
intolerance and for those interested in nutritional
alternatives perceived as healthier. In order to sub-
stantiate the decision to launch the gluten-free
“Napoleon” cake on the market, the questionnaire
method was chosen as a sociological research tool,
suitable for obtaining quantitative information on
consumer perception and behaviour. By applying the
questionnaire, the following research objectives were
sought: assessing the level of consumer information
regarding gluten-free products; identifying the fre-
quency of consumption of confectionery products
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sumului de produse de cofetarie destinate persoanelor
cu regim alimentar special; determinarea criteriilor
care influenteaza alegerea unui tort fard gluten (gust,
aspect, pret, compozitie); estimarea gradului de accep-
tare si a intentiei de cumparare a unui tort fara gluten.

Pentru obtinerea datelor cantitative, chestiona-
rul intocmit a permis colectarea informatiilor nece-
sare pentru efectuarea analizei statistice a opiniilor
respondentilor [11]. In vederea determinarii potentia-
lului de piatd pentru lansarea tortului ,,Napoleon” fara
gluten, cu valoare nutritionald sporita, a fost realizat
un studiu bazat pe aplicarea chestionarului in randul
consumatorilor. Pentru acest studiu au fost chestio-
nati 97 de respondenti cu varsta cuprinsa intre 18 si
60 ani. Au fost incluse o serie de intrebari menite sa
evalueze interesul fatd de produsele fara gluten si cu
valoare nutritionald sporita, frecventa consumului
acestora, precum si criteriile de selectie a unui desert
fard gluten cu valoare energetici diminuatd. intre-
barile au vizat, de asemenea, preferintele privind
ingredientele, asteptarile legate de gust si texturd,
precum si disponibilitatea consumatorilor de a achita
pretul produsului.

in figura 4 este prezentata distributia opiniilor
respondentilor la intrebarea ,,Aveti restrictii alimen-
tare legate de gluten”? Respondentii cu ponderea cea
mai mare (44,3%) au optat pentru raspunsul — ,,Nu,
dar prefer produse fara gluten”, ceea ce denota faptul
ca interesul fatd de produsele fard gluten nu este
specific doar persoanelor cu intolerante la gluten, dar
si persoanelor fara astfel de restrictii alimentare.

intended for people with special diets; determining
the criteria that influence the choice of a gluten-free
cake (taste, appearance, price, composition); estima-
ting the degree of acceptance and intention to pur-
chase a gluten-free cake.

To obtain quantitative data, the questionnaire
prepared allowed the collection of information ne-
cessary for the statistical analysis of the respondents'’
opinions [11]. In order to determine the market
potential for the launch of the gluten-free “Napoleon”
cake with increased nutritional value, a study was
conducted based on the application of the question-
naire among consumers. For this study, 97 respon-
dents aged between 18 and 60 were surveyed. A
series of questions were included to assess interest in
gluten-free products with increased nutritional value,
their frequency of consumption, as well as the selec-
tion criteria for a gluten-free dessert with reduced
energy value. The questions also targeted ingredient
preferences, taste and texture expectations, and con-
sumers' willingness to pay for the product.

Figure 4 shows the distribution of respon-
dents’ answers to the question “Do you have any
dietary restrictions related to gluten?” The respon-
dents with the highest share (44.3%) opted for the
answer — “No, but I prefer gluten-free products”,
which denotes the fact that the interest in gluten-free
products is not specific only to people with gluten
intolerances, but also to people without such dietary
restrictions.

6,3%

27,8% __—— 21,6%

—  443%

Aveti restrictii alimentare legate de gluten?/
Do you have any dietary restrictions related to gluten?

m Da, sunt diagnosticat(a) cu boala celiacd/ Yes, [ have
been diagnosed with celiac disease

H Da, am sensibilitate la gluten non-celiaca/ Yes, |
have non-celiac gluten sensitivity

Nu, dar prefer fara gluten/ No, but I prefer gluten-
free

Nu am restrictii legate de gluten/ I have no gluten
restrictions

Figura 4. Prevalenta restrictiilor alimentare la gluten in randul respondentilor/
Figure 4. Prevalence of gluten dietary restrictions among respondents
Sursa: elaborata de autori in baza sondajului/ Source: developed by the authors based on the survey

Acest rezultat sugereaza ca exista un segment
de consumatori interesati de produsele fara gluten,
ceea ce poate indica un potential favorabil pentru
lansarea tortului ,,Napoleon” fara gluten.

La intrebarea ,,Ce aspecte considerati impor-
tante pentru ca un tort sé aiba o valoare nutritiva spo-
rita?”, ponderea cea mai mare de 35,1%, a revenit
criteriului ,,Prezenta vitaminelor si mineralelor esen-
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This result suggests that there is a segment of
consumers interested in gluten-free products, which
may indicate a favourable potential for the launch of
the gluten-free “Napoleon” cake.

When respondents were asked “What aspects
do you consider important for a cake to have an
increased nutritional value?”, the highest weight of
35.1% went to the criterion “Presence of essential
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tiale”. Pe locul al doilea s-a plasat criteriul ,,Evitarea
conservantilor si aditivilor alimentari” — 23,7%, ur-
mat de ,,Continutul redus de zahar” — 22,7% (Figura
5). Aceste rezultate evidentiaza faptul ca majoritatea
consumatorilor asociaza valoarea nutritionald sporita
a unui tort cu prezenta unor nutrienti esentiali, pre-
cum vitaminele si mineralele. De asemenea, un sem-
nificativ de respondenti considerd ci evitarea con-
servantilor si aditivilor alimentari este un criteriu im-
portant n selectia unui desert mai sanatos. Reducerea
continutului de zahdr constituie, de asemenea, o pre-
ocupare majora, reflectdnd tendintele actuale privind
adoptarea unei alegeri alimentare mai echilibrate.

vitamins and minerals”. In second place was the
criterion “Avoidance of preservatives and food addi-
tives” — 23.7%, followed by “Reduced sugar content”
— 22.7% (Figure 5). These results highlight the fact
that most consumers associate the increased nutritio-
nal value of a cake with the presence of essential
nutrients, such as vitamins and minerals. Also, a
significant percentage of respondents consider that
avoiding preservatives and food additives is an im-
portant criterion in selecting a healthier dessert. Re-
ducing sugar content is also a major concern, reflec-
ting current trends towards adopting a more balanced
food choice.

Ce aspecte considerati importante pentru ca un tort si aiba o valoare nutritiva sporita?/
What aspects do you consider important for a cake to have increased nutritional value?

4,0%

4,3% B Continut ridicat de proteine/ High protein content

/_
23,7%/
22,7%

\10,2%

Figura 5. Preferintele consumatorilor privind compozitia unui tort nutritiv/
Consumer preferences regarding the composition of a nutritious cake
Sursa: elaborata de autori in baza sondajuluil Source: developed by the authors based on the survey

Surse naturale de fibre/ Natural sources of fiber
® Continut redus de zahar/ Low sugar content
Ingrediente organice naturale/ Natural organic ingredients
H Prezenta vitaminelor si mineralelor esentiale/ Presence of
vitamins and essential minerals

Evitarea conservantilor si aditivilor alimentari/ Avoiding
presentatives and food additives

35,1%

La intrebarea despre ingredientele care ar
trebui sd se regaseasca intr-un tort ,,Napoleon” fara
gluten si cu valoare energeticd diminuata, respon-
dentii au enumerat urmatoarele opinii: paste de nuci —
36,1%, fructe confiate — 27,8%, faind fard gluten —
21,6% (Figura 6).

La intrebarea despre ingredientele care ar
trebui sd se regdseasca intr-un tort ,,Napoleon” fara
gluten si cu valoare energeticd diminuata, respon-
dentii au enumerat urmatoarele opinii: paste de nuci —
36,1%, fructe confiate — 27,8%, faind fard gluten —
21,6% (Figura 6).

Ce ingrediente ati prefera si contini un tort ,,Napoleon” cu valoare
nutritiva sporita?/ What ingredients would you prefer to have in a
""Napoleon™ cake with increased nutritional value?

21,6% m Faina fara gluten (ex. micdale, cocos, ovaz)/

27.8% Gluten-free flour (e.g. almond, coconut, oat)

® indulcitori naturali (ex. miere, sirop de artar,
stevia)/ Natural sweeteners (e.g. honey, maple
syrop, stevia)
Nuci si seminte (ex. paste de micdale,paste de
fistic/ Nuts and seeds (e.g. almond paste,
pisrachio paste)
Fructe confiate (confi de zmeura, de afine, de
coacdza)/ Candied fruits (raspbeny, bluebeny,
currant preserves)

14,5%

36,1%_—

Figura 6. Componente esentiale pentru un tort ,,Napoleon” fara gluten, conform opiniilor
respondentilor/ Figure 6. Essential components for a gluten-free “Napoleon” cake,
according to respondents’ opinions
Sursa: elaboratd de autori in baza sondajului/ Source: developed by the authors based on the survey
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Un aspect important in analiza potentialului de
piata al tortului ,,Napoleon” fara gluten si cu valoare
nutritionala sporita il reprezintd estimarea pretului pe
care consumatorii sunt dispusi sa il achite pentru un
astfel de produs (Figura 7). Prin urmare, pentru un
kilogram de tort ,,Napoleon” fard gluten si cu valoare
nutritionald sporitd, ponderea cea mai mare a respon
(28,9%) a indicat ca este dispusa sa achite 250 lei, iar
26,8% dintre respondenti au mentionat ca ar fi dis-
pusi sé acite 300 lei pentru un kilogram de produs.

An important aspect in analysing the market
potential of gluten-free and nutritionally enhanced
“Napoleon” cake is the estimation of the price that
consumers are willing to pay for such a product
(Figure 7). The survey results indicate that one kilo-
gram of gluten-free “Napoleon” cake with enhanced
nutritional value, the largest share of respondents
(28.9%) indicated that they were willing to pay
MDL250, while 26.8% of respondents mentioned that
they would be willing to pay MDL300 for one kilo-
gram of the product.

8,2%

26,8%/

289%__  —

Ce pret ati fi dispus(d) sa plititi pentru un tort ,,Napoleon” firi gluten si cu o
valoare nutritiva sporiti per. 1 kg?/ What price would you be willing to pay for a
gluten-free and nutritionally enhanced "*Napoleon' cake per 1 kg?

13,4%

150 lei

00 1ei

250 lei

300 lei

W 350 1ei

Figura 7. Pretul maxim pe care consumatorii sunt dispusi sa-1 achite pentru un tort Napoleon fara
gluten cu valoare nutritiva inalti/ Figure 7. The maximum price that consumers are willing
to pay for a gluten-free Napoleon cake with high nutritional value
Sursa: elaboratd de autori in baza sondajului/ Source: developed by the authors based on the survey

In vederea sintetizirii rezultatelor obtinute si
fundamentarii deciziei strategice privind lansarea pe
piata a tortului ,,Napoleon” fard gluten, se impune
realizarea unei analize SWOT. Aceasta metoda per-
mite evaluarea integratd a factorilor interni (puncte
forte si puncte slabe) si a celor externi (oportunitati si
amenintari), care pot influenta succesul produsului
propus pentru lansarea pe piata Republicii Moldova.
Prin urmare, analiza SWOT ofera o perspectiva stra-
tegica asupra pozitiondrii potentiale a produsului pe
piata autohtond si contribuie la formularea conclu-
ziilor finale ale cercetarii. Rezultatele analizei SWOT
sunt prezentate in tabelul 2. Analiza SWOT este im-
portantd pentru acest studiu deoarece faciliteaza inte-
legerea realistd a sanselor de succes ale lansdrii tor-
tului ,,Napoleon” fara gluten pe piata Republicii Mol-
dova. Avantajele lansarii acestui produs sunt carac-
terizate de punctele forte, care se referd la succesul
traditional al tortului, cresterea interesului fatd de
produsele fara gluten, precum si la pozitionarea aces-
tui tip de tort pe un segment de nisa a pietei. La cate-
goria oportunitati putem atribui reorientarea consu-
matorilor spre o alimentatie sdndtoasa si cresterea
ponderii produselor aglutenice pe piatd. Punctele
slabe ale lansarii constituie costurile ridicate ale ma-
teriilor prime, controlul strict al evitarii contaminarii
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In order to summarise the results obtained and
substantiate the strategic decision regarding the
launch of the gluten-free “Napoleon” cake on the
market, it is necessary to carry out a SWOT analysis.
This method allows for an integrated assessment of
internal factors (strengths and weaknesses) and exter-
nal factors (opportunities and threats), which may
influence the success of the product proposed for
launch on the market of the Republic of Moldova.
Therefore, the SWOT analysis provides a strategic
perspective on the potential positioning of the pro-
duct on the domestic market and contributes to the
formulation of the final conclusions of the research.
The results of the SWOT analysis are presented in
Table 2. The SWOT analysis is important for this
study because it facilitates a realistic understanding
of the chances of success of launching the gluten-free
“Napoleon” cake on the market of the Republic of
Moldova. The advantages of launching this product
are characterised by the strengths, which refer to the
traditional success of the cake, the increase in interest
in gluten-free products, as well as the positioning of
this type of cake on a niche segment of the market.
The opportunities include the reorientation of con-
sumers towards a healthy diet and the increase in the
share of gluten-free products on the market. The
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in procesul tehnologic, precum si de dimensiunea
incd redusa a segmentului de piata.

weak points of the launch are the high costs of raw
materials, the strict control of avoiding contamination
in the technological process, as well as the still small
size of the market segment.

Tabelul 2/ Table 2

Analiza SWOT privind lansarea tortului ,,Napoleon” fara gluten/
SWOT analysis regarding the launch of the gluten-free “Napoleon” cake

Puncte forte/ Strengths:

* Popularitatea traditionala a tortului ,,Napoleon” pe
piata autohtona/ Traditional popularity of the
“Napoleon” cake on the domestic market

* Interes crescut pentru produsele fard gluten/
Increased interest in gluten-free products

* Posibilitate de diferentiere si pozitionare pe un
segment de nisa/ Possibility of differentiation and
positioning in a niche segment

Puncte slabe/ Weaknesses:

* Costuri mai ridicate ale materiilor prime fara
gluten/ Higher costs of gluten-free raw materials

* Necesitatea controlului strict al contaminarii in
procesul tehnologic/ Need for strict contamination
control in the technological process

* Segment de piatd inca relativ restrans/ Still
relatively small market segment

Oportunititi/ Opportunities:
* Tendinta de crestere a alimentatiei sanatoase/ The
growing trend of healthy eating

* Dezvoltarea continua a pietei produselor aglutenice/
The continuous development of the gluten-free
products market

* Posibilitatea extinderii In segmentul HoReCa si in
magazine specializate/ The possibility of expanding
into the HoReCa segment and specialised stores

Amenintiri/ Threats:

* Concurentd puternica pe segmentul torturilor
clasice/ Strong competition in the classic cake
segment

* Sensibilitatea consumatorilor la pret/ Consumer
price sensitivity

* Posibile perceptii privind gustul diferit al
produselor fara gluten/ Possible perceptions
regarding the different taste of gluten-free products

Sursa: elaborat de autori/ Source: developed by the authors

Amenintarile care pot diminua succesul lansa-
rii tortului ,,Napoleon” fara gluten pe piata Republicii
Moldova se referd la concurenta ridicata a torturilor
clasice, pretul inalt al produsului finit, precum si la
eventualele rezerve ale consumatorilor referitoare la
gustul deja cunoscut a tortului ,,Napoleon” clasic in
comparatie cu cel al variantei fara gluten.

Analiza SWOT a permis sintetizarea rezultate-
lor cercetarii intreprinse si evidentierea clara a avan-
tajelor, riscurilor si oportunitatilor asociate produsu-
lui propus — tort aglutenic ,,Napoleon”.

Concluzii

1. Rezultatele cercetarii confirmd existenta unui
potential real pentru lansarea pe piata Repu-
blicii Moldova a tortului aglutenic de tip
»,Napoleon”.

2. Studiul efectuat demonstreaza o crestere con-
stanta a cererii pentru produsele fara gluten,
sustinuta atat de necesitatile persoanelor diag-
nosticate cu afectiuni asociate consumului de
gluten, cat si de tendintele actuale de consum
orientate spre o alimentatie sdnatoasa.

3. Studiul de marketing demonstreaza existenta

The threats that may diminish the success of
launching the gluten-free “Napoleon” cake on the
Moldovan market refer to the high competition of
classic cakes, the high price of the finished product,
as well as possible consumer reservations regarding
the already familiar taste of the classic “Napoleon”
cake compared to that of the gluten-free version.

The SWOT analysis allowed for the synthesis
of the results of the research undertaken and clearly
highlighted the advantages, risks and opportunities
associated with the proposed product — gluten-free
“Napoleon” cake.

Conclusions

1. The research results confirm the existence of a
real market potential for the launch of the
gluten-free “Napoleon” cake on the market of
the Republic of Moldova.

2. The study conducted demonstrates a constant
increase in demand for gluten-free products,
supported both by the needs of individuals
diagnosed with diseases associated with gluten
consumption, as well as by current consumer
trends oriented towards a healthy diet.

3. The marketing study demonstrates the exis-
tence of a favourable willingness to purchase

Revista / Journal ,, ECONOMICA” nr.2(136) 2026




10.

11.

ECONOMIE, BUSINESS S| ADMINISTRARE/ ECONOMICS, BUSINESS AND ADMINISTRATION

a unei perceptii pozitive asupra valorii nutri-
tionale sporite a produsului.

Prin pozitionarea strategica, respectarea strictd
a normelor de etichetare si mentinerea unui
echilibru optim 1intre calitate si pret, tortul
,»Napoleon” fard gluten poate ocupa o nisa
competitiva distincta pe piata si poate contribui

and a positive perception of the increased
nutritional value of the product.

4. Through strategic positioning, strict compliance

with labelling rules and maintaining an opti-
mal balance between quality and price, the
gluten-free “Napoleon” cake can occupy a dis-
tinct competitive niche on the market and can

contribute to diversifying the offer of gluten-
free confectionery products available on the
domestic market.

la diversificarea ofertei de produse de cofetarie
aglutenica disponibile pe piata autohtona.
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Rezumat

Lucrarea abordeaza principalele directii, stra-
tegii si masuri privind asigurarea sustenabilitatii in
sectorul turistic. Obiectivul general al cercetarii se
torului turistic la dimensiunile sustenabilitatii. In vede-
rea atingerii obiectivului propus, a fost utilizatd o me-
todologie de cercetare complexd, ce include metode
precum: analiza, sinteza, inductia, deductia, abductia,
abstractia stiintifica, documentarea, analiza de confi-
nut etc. Ca urmare a studiilor efectuate, se evidentiaza
faptul ca alinierea sectorului turistic la directiile de
atingere a sustenabilitatii reprezintd o adevarata pro-
vocare, deoarece, de cele mai dese ori, valorificarea
potentialului turistic implica efecte negative asupra
mediului Inconjurdtor, fapt ce afecteaza procesul de
realizare a obiectivelor de sustenabilitate.

Cuvinte-cheie: sustenabilitate, turism, strate-
gii de sustenabilitate, potential turistic, destinatii
sustenabile.

Clasificare JEL: Q01, Q56, Z32.

Introducere

In secolul XXI, in contextul multiplelor trans-
formari care influenteaza economia globald, agentii
economici sunt determinati sd dea dovadd de agili-
tate, adaptabilitate sporita si competitivitate ridicata,
prin prisma integrarii schimbarilor relevante generate
de activitatea sa desfasuratd pe piata globalizatd. Mai
mult decét atat, fiecare companie, ca urmare a impac-
tului mediului extern, este obligata sd-si redefineasca
modelele de activitate si principiile de functionare, in
vederea mentinerii pozitiei pe piatd, in vederea con-
solidarii avantajelor competitive.

Pe langd aceasta, In contextul multiplelor in-
fluente externe, companiile sunt obligate si sa isi ali-
tenabilitatii, aspect ce contribuie la crearea de avan-
taje competitive suplementare, astfel diferentiindu-le
oferta si sporind originalitatea prestatiei sale pe piata.

Una dintre cele mai semnificative provocari
ale economiei contemporane, este sustenabilitatea,
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Abstract

This paper examines the most important ap-
proaches, strategies, and measures aimed at achieving
sustainability within the tourism sector. The main
objective of the research is to identify opportunities for
aligning the tourism sector with principles of sustai-
nability. To achieve the general objective of the re-
search, we focused on a comprehensive research
methodology, which includes methods such as: analysis,
synthesis, induction, deduction, abduction, scientific
abstraction, documentation, content analysis, etc. The
findings indicate that aligning the tourism sector with
sustainability objectives remains a significant challenge,
as the exploitation of tourism potential often generates
adverse environmental impacts, thereby impeding the
implementation of sustainable development principles.

Keywords: sustainability, tourism, sustaina-
bility strategies, tourism potential, sustainable desti-
nations.

JEL Classification: Q01, Q56, Z32.

Introduction

In the 21st century, against the backdrop of
numerous transformations affecting the global econo-
my, economic actors are compelled to demonstrate a
high level of agility, greater adaptability, and high
competitiveness by integrating the relevant changes
dictated by the dynamics of operating in a globalised
market environment. Moreover, due to the influence
exerted by the external environment, companies are
increasingly compelled to redefine their strategic
orientation and reinvent their operational principles in
order to ensure business continuity, preserve market
relevance, and maintain a sustainable position within
the global marketplace.

Additionally, in the context of multiple exter-
nal influences, companies are required to align their
activities with the principles of competitiveness and
sustainability. This contributes to the development of
additional competitive advantages, enabling them to
differentiate their offering and strengthens the ori-
ginality of their market performance.
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care a impus agentilor economici, necesitatea de inte-
grare a strategiilor de succes, in concordantd cu
obiectivele stabilite prin Agenda-2030.

Metode de cercetare aplicate

Obiectivul general al cercetarii se rezuma la
ristic dimensiunile sustenabilitatii.

Astfel, in vederea realizarii obiectivului gene-
ral al cercetdrii, au fost stabilite urmatoarele obiective
adiacente, printre care evidentiem:

O1: cercetarea reperelor conceptuale privind suste-
nabilitatea;
02: identificarea premiselor si caracteristicilor atin-
gerii sustenabilitatii In industria turistica;
03: identificarea principalelor probleme si provo-
ristic;
evidentierea solutiilor de eficientizare a proce-

0O4:

turistic.

Pentru atingerea obiectivelor mentionate, a fost
utilizatd o metodologie de cercetare complexa, fun-
damentata pe utilizarea unei palete largi de metode
stiintifice, printre care: analiza, sinteza, inductia,
deductia, abductia, abstractia stiintificad, documenta-
rea, analiza de continut etc. Rezultatele cercetarii evi-
dentiaza faptul ca atingerea sustenabilitatii in sectorul
turistic necesitd implementarea unor principii mo-
derne de gestionare si dezvoltare sustenabild In toate
unitatile din domeniu, fapt ce poate contribui la atin-
gerea sustenabilitdtii pe toate cele patru dimensiuni
fundamentale: economicd, sociald, de mediu si de
guvernantd.

Rezultate si discutii

1. Repere conceptuale ale sustenabilititii in
sectorul turistic

Analizand conceptul de sustenabilitate, din
perspectiva cronologica, putem evidentia faptul ca
pentru prima data, acesta a fost enuntat de catre
Comisia Mondiala pentru Mediu si Dezvoltare a
Organizatiei Natiunilor Unite (ONU), in anul 1987,
in Raportul Brundtland Our Common Future, unde
sustenabilitatea este definitd drept ,,dezvoltare care
raspunde nevoilor prezentului, farda a compromite
posibilitatea generatiilor viitoare de a-si satisface pro-
priile nevoi” [7]. Analizdnd aceastd abordare a suste-
nabilitatii, putem observa ca conceptul se axeaza pe o
dezvoltare orientatd spre satisfacerea nevoilor prezen-
tului, prin reducerea efectelor negative, fara a com-
viitoare. Astfel, sustenabilitatea implicad o responsa-
bilitate, o tratare echitabila, prudenta si responsabila a
resurselor, fard a manifesta un impact negativ asupra
dezvoltarii generatiilor viitoare.

Drept urmare, mai multi autori au abordat
sustenabilitatea din diferite perspective, considerand-0
drept o adevarata provocare pentru mediul de afaceri.
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One of the most significant challenges of the
contemporary economy is sustainability, which has
compelled the organisations to integrate effective
strategies in line with the objectives established
under the 2030 Agenda.

Research Methods Applied

The overall objective of the research is to
highlight opportunities for aligning the tourism sector
with sustainability principles.

Therefore, in order to achieve the overall
research objective, we established the following spe-
cific objectives, among which we highlight:

Ol: to examine the conceptual framework of sus-
tainability;

02: to identify the prerequisites and characteristics
of achieving sustainability in the tourism
industry;

0O3: to identify the main problems and challenges in
achieving sustainability in the tourism sector;

O4: to highlight solutions for improving the effi-
ciency of achieving sustainability in the
tourism sector.

To achieve the aforementioned objectives, a
comprehensive research methodology was employed,
focusing on the use of a wide range of research me-
thods, including analysis, synthesis, induction, deduc-
tion, abduction, scientific abstraction, documentation,
content analysis, etc. Consequently, we emphasize that,
in order to achieve sustainability, the tourism sector
must adopt modern principles aimed at aligning all
tourism entities with the dimensions of sustainability,
thereby supporting the achievement of sustainability
across all four dimensions: economic, social, environ-
mental, and governance.

Results and Discussion

1. Conceptual Framework of Sustainability
in the Tourism Sector

When analysing the concept of sustainability
from a chronological perspective, it can be noted that
the concept was first articulated by the World Com-
mission on Environment and Development (UN) in
1987, in the Brundtland Report “Our Common Future,”
where sustainability was defined as “Development
that meets the needs of the present without compro-
mising the ability of future generations to meet their
own needs” [7]. Analysing this approach to sustaina-
bility, it can be observed that the is concept centred’s
on development that strongly addressee present needs
through the reduction of negative impacts, without
compromising the development opportunities of fu-
ture generations. Thus, sustainability implies respon-
sibility, as well as the fair, prudent, and responsible
management of resources without negatively affec-
ting the development prospects of future generations.

Consequently, several authors have approa-
ched sustainability from different perspectives, con-
sidering it a significant challenge for the business envi-
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Astfel, potrivit cercetatorului Agheorghiesei-Coro-
deanu Daniela-Tatiana, sustenabilitatea este ,,asigu-
rarea echilibrului din tripla perspectiva: economica-
sociala-de mediu” [1]. Interpretdnd definitia oferitd
de cercetatoare, putem evidentia faptul ca sustenabili-
tatea este un concept axat pe trei dimensiuni esen-
tiale: dimensiunea economica, dimensiunea sociald si
cea de mediu, pe care agentii economici ar trebui sa
le integreze in activitatea lor, prin intermediul trans-
formarii proceselor organizationale si implementarea
practicilor de sustenabilitate.

Cu aceeasi abordare se remarca si cercetatorii
Bansal si Song (2017), care definesc sustenabilitatea
drept ,,...0 cautare continud a echilibrului dintre inte-
resele economice, sociale si de mediu ale unei orga-
nizatii” [2]. Analizdnd abordarea cercetatorilor, pu-
tem observa ca sustenabilitatea se concentreaza pe
asigurarea unui echilibru dintre dimensiunea econo-
mica, sociala, si cea de mediu, in vederea utilizarii
responsabile a resurselor, prin prisma implementarii
unor practici eficiente si responsabile de valorificare
a potentialului economic, in vederea asigurarii unei
dezvoltari durabile a societatii.

Pe de alta parte, potrivit lui Clough (2011),
sustenabilitatea reprezinta ,,...un proces care ajutd la
crearea unei economii circulare si a unei calitati ridi-
cate a vietii, respectand necesitatea de a sustine consu-
mul de resurse naturale si de a proteja mediul inconju-
rator” [3]. Interpretand abordarea oferita de cercetator,
putem evidentia faptul ca sustenabilitatea se refera la
dezvoltarea unei economii circulare, sau a unei econo-
mii verzi, axate pe reciclare, remodelare, reutilizarea
resurselor, fard a compromite dezvoltarea generatiilor
viitoare, prin prisma protejarii mediului inconjurator.

In acelasi context, ONU (2015) abordeaza
sustenabilitatea din perspectiva ca ,,sustenabilitatea se
rezuma la procesul de transformare a lumii noastre
astfel incat toti oamenii sd poata trdi in pace si pro-
speritate, respectand limitele planetei” [11]. Anali-
zand continutul definitiei oferite de ONU, observam
ca sustenabilitatea implica responsabilitate si echitate
in valorificarea resurselor si in dezvoltarea societétii,
per ansamblu. Mai mult decat atat, sustenabilitatea
reprezintd o constrangere privind asigurarea pacii pe
Pamant si de transformare a lumii, de rand cu res-
pectarea constrangerilor si limitelor planetei.

Trei ani mai tarziu, Comisia Europeana (2018)
defineste sustenabilitatea prin intermediul afirmatiei ca
,sustenabilitatea presupune integrarea obiectivelor
economice, sociale si de mediu, printr-0 abordare
coerenta care asigura echitatea intergenerationala” [8].
Din analiza definitiei oferite de Comisia Europeana,
evidentiem cad sustenabilitatea se centreazd pe trei
dimensiuni de baza: economica, sociala si de mediu, in
vederea asigurarii echitatii intergenerationale.

In anul 2021, cercetitorii Ramackrishna si
Jose, abordeaza sustenabilitatea ca pe un concept

ronment. According to researcher Agheorghiesei-Coro-
deanu Daniela-Tatiana, sustainability represents “‘ensu-
ring balance from a triple economic-social-environ-
mental perspective” [1]. Interpreting the researcher’s
definition of sustainability, it can be highlighted that
sustainability is a concept centred on three important
dimensions: the economic, social, and environmental
dimensions, which economic actors should integrate
into their activities by transforming their practices in
accordance with sustainability principles.

Researchers Bansal and Song (2017) adopt a
similar approach, defining sustainability as “...a con-
tinuous search for balance among an organisation’s
economic, social, and environmental interests” [2].
Analysing this approach, it can be observed that sus-
tainability focuses on maintaining a balance across
economic, social, and environmental dimensions, with
the aim of ensuring the responsible use of resources
through the implementation of practices that maximise
economic potential in a responsible manner and
support the sustainable development of society.

On the other hand, according to Clough (2011),
sustainability represents “...a process that helps create
a circular economy and a high quality of life, while
respecting the need to sustain the consumption of
natural resources and protect the environment” [3].
Interpreting this perspective, it can be highlighted
that sustainability refers to the creation of a circular
or green economy focused on recycling, remanufac-
turing, and the reuse of resources without compro-
mising the opportunities of future generations, while
ensuring environmental protection.

In the same context, the UN (2015) approaches
sustainability from the perspective that “sustainability
boils down to the process of transforming our world
so that all people can live in peace and prosperity,
while respecting the planet’s limits” [11]. Analysing
the content of this definition, it can be observed that
sustainability implies responsibility and equity in the
use of resources and in societal development as a
whole. Moreover, sustainability is regarded as pre-
requisite for ensuring peace on earth and prosperity
while transforming the world within the ecological
limits of the planet.

Three years later, in 2018, the European Com-
mission defined sustainability as follows: “Sustaina-
bility entails the integration of economic, social, and
environmental objectives through a coherent approach
that ensures intergenerational equity” [8]. Based on
the European Commission’s definition, it can be
highlighted that sustainability centres’ on three core
dimensions, economic, social, and environmental,
with the aim of ensuring intergenerational equity.

In 2021, researchers Ramackrishna and Jose
define sustainability as follows: “sustainability en-
compasses resources, environmental protection, so-
cial well-being, environmental protection, knowledge
integration, and the circular economy” [6]. By ana-
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complex, care ,include resurse, protectia mediului,
bunastarea sociald, protectia mediului, integrarea cu-
noasterii i economia circulard” [6]. Analizand conti-
nutul definitiei, putem evidentia faptul ca cercetatorii
evidentiaza cinci directii de baza ale sustenabilitatii:
valorificarea responsabila a resurselor, protectia me-
diului inconjurdtor, bunéstarea sociald, integrarea cu-
noasgterii si economia circulara.

in acelasi context, Coca et.al. (2024) abor-
deaza sustenabilitatea drept ,,satisfacerea nevoilor ac-
tuale fara a epuiza resursele necesare generatiilor vii-
toare, mentinand totodata profitabilitatea si responsa-
bilitatea sociala” [4].

2. Statistici privind dezvoltarea turismului
sustenabil

Analizand continutul raportului Organizatiei
Mondiale a Turismului (OMT, 2025), evidentiem ca
la nivelului anului 2025 se atesta o crestere a sosirilor
turistilor internationali cu 5% in primele sase luni ale
anului 2025 fatad de aceeasi perioadd a anului 2024.
Aceste rezultate se inregistreazd dupa redresarea com-
pletd a turismului international in 2024, cand sosirile
au ajuns la 1,5 miliarde [12].

Totodata, potrivit datelor raportului, aproxi-
mativ 690 de milioane de turisti au calatorit inter-
national intre ianuarie si iunie 2025, cu aproximativ
33 de milioane mai mult decat in aceeasi perioada a
anului 2024. Cresterea a ramas la 5% atat in trimes-
trul 1, cit si in trimestrul al II-lea din 2025, dar a
fluctuat considerabil, de la o luna la alta, partial din
cauza efectului calendaristic. In ciuda tensiunilor
geopolitice si comerciale in crestere, prima jumatate a
anului 2025 a inregistrat o cerere sustinutd de calato-
rii la nivel global, desi rezultatele au fost mixte intre
regiuni. Datele nationale privind veniturile din turis-
mul international indicd cheltuieli semnificative ale
vizitatorilor in prima jumatate a anului 2025, dupa
rezultatele — record din 2024, cand veniturile din
exporturile turismului international au atins 2 trili-
oane de dolari, in crestere cu 14% fata de 2019 [12].

Indicele ONU de incredere in turism a crescut
de la 114 puncte, in perioada mai-august 2025, la 120
de puncte pentru perioada septembrie-decembrie
2025, indicand o crestere a nivelurilor de incredere
pentru sfarsitul anului 2025. (Indicele variaza de la 0
la 200, unde 100 indicd o performanta turistica esti-
mata egala cu cea a anului precedent).

Potrivit datelor generate de raportul OMT
2025, sosirile turistice pe regiuni au inregistrat, in
ultimii doi ani (2023-2024), o dinamica accentuata, si
au revenit la valorile de pana la pandemie, unele chiar
au depasit valorile inregistrate inainte de pandemie.
Datele sintetice sunt prezentate in Figura 1.
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lysing this definition, it can be highlighted that the
researchers identify five core dimensions of sus-
tainability: responsible resource use, environmental
protection, social well-being, knowledge integration,
and the circular economy.

In the same context, Coca et al. (2024) define
sustainability as “meeting current needs without de-
pleting the resources necessary for future generations,
while maintaining profitability and social respon-
sibility” [4].

2. Statistics on the Development of Sus-
tainable Tourism

An analysis of the UNWTO report for 2025
shows that, in the first six months of 2025, inter-
national tourist arrivals increased by 5% compared to
the same period in 2024. These results follow the full
recovery of international tourism in 2024, when
international arrivals reached 1.5 billion [12].

At the same time, according to the report’s
data, approximately 690 million tourists travelled
internationally between January and June 2025, repre-
senting approximately 33 million more than during the
same period in 2024. Growth remained at 5% in both
the first and second quarters of 2025, however it
fluctuated considerably from month to month, partly
due to calendar effects. Despite increasing geopolitical
and trade tensions, the first half of 2025 was charac-
terised by sustained global travel demand, although
results varied across regions. National data on inter-
national tourism revenues indicate strong visitor spen-
ding during the first half of 2025, following record
results in 2024, when revenues from international
tourism exports reached USD 2 trillion, representing
an increase of 14% compared to 2019 [12].

The UN Tourism Confidence Index increased
from 114 points in May — August 2025 to 120 points
for September — December 2025, indicating a higher
level of confidence regarding tourism performance
towards the end of 2025 (the index ranges from 0 to
200, where 100 indicates expected tourism perfor-
mance equivalent to that of the previous year).

According to data from the UNWTO 2025
report, tourist arrivals by region recorded substantial
growth over the period 2023-2024 and returned to
pre-pandemic levels, with some regions even exce-
eding pre-pandemic figures. Summary data are pre-
sented in Figure 1.
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Figura 1. Dinamica sosirilor turistice pe regiuni ale lumii potrivit Raportului OMT, 2025, fati de anul 2019/
Figure 1. T rends in tourist arrivals by region of the world according
to the UNWTO Report, 2025, compared to 2019
Sursa: elaborata de autori dupa [12]/ Source: developed by the authors after [12]

Potrivit datelor raportului OMT (2024), turis-
mul international contribuie la economiile locale prin
venituri din exporturi, care includ atat veniturile ge-
nerate de turismul international (cheltuielile vizita-
torilor in destinatii), cdt si veniturile provenite din
transportul de pasageri (servicii de transport interna-
tional prestate vizitatorilor de catre companiile locale
de transport). Pentru multe destinatii, veniturile din
turism reprezintd o sursd majora de venit $i o0 compo-
nenta importantd a diversificarii exporturilor.

in anul 2023, veniturile din turismul interna-
tional au atins 1,5 trilioane USD, ceea ce reflectd o
recuperare completd a nivelurilor anterioare pande-
miei 1n termeni nominali si de 98% in termeni reali,
ajustati in functie de inflatie si fluctuatiile valutare (-
2% fata de 2019). Totodata, veniturile totale din
exporturile turistice, care includ 1,5 trilioane USD
din incasari si 270 de miliarde USD din transportul
international de pasageri, au ajuns la 1,8 trilioane
USD 1n 2023, depasind nivelul de 1,7 trilioane USD
inregistrat anterior pandemiei.

De asemenea, potrivit raportului, veniturile
din turismul international au reprezentat 6% din tota-
lul exporturilor de bunuri si servicii in 2023, in cres-
tere fatd de 4% in 2022, desi sub nivelul de 7% inre-
gistrat Tn 2019. Totodata, turismul international a re-
prezentat, de asemenea, 23% din comertul cu servicii
in 2023, comparativ cu 19% in 2022, desi sub nivelul
de 27% inregistrat inainte de pandemie, in 2019.

Analizand continutul studiilor realizate de
catre Trip.com Group, un furnizor global de servicii
turistice de top, mentionam faptul ca, desi nivelul de
constientizare a sustenabilitatii este in crestere in ran-
dul célatorilor, exista in continuare un decalaj semni-
ficativ intre constientizare si actiune. Raportul se
bazeaza pe 9.867 de respondenti care au participat la
sondaj din 109 tari si teritorii, inclusiv din Asia-

According to data from the UNWTO report
(2024), international tourism contributes to local eco-
nomies through export earnings, which include inter-
national tourism receipts (visitors’ spending at des-
tinations) and passenger transport receipts (interna-
tional transport services provided to visitors by local
transport companies). For many destinations, tourism
revenue represent a major source of income and an
important component of export diversification.

In 2023, international tourism revenues reached
USD 1.5 trillion, marking a full recovery to pre-
pandemic levels in nominal terms and reaching 98%
of pre-pandemic levels in real terms, adjusted for
inflation and currency fluctuations (-2% compared to
2019). At the same time, total revenues from tourism
exports, including USD1.5 trillion in tourism receipts
and USD 270 billion in passenger transport receipts,
reached USD 1.8 trillion in 2023, exceeding the pre-
pandemic level of USD 1.7 trillion.

Furthermore, according to the report, revenues
from international tourism accounted for 6% of total
exports of goods and services in 2023, compared with
4% in 2022, although remaining below the 7% recor-
ded in 2019. International tourism also represented
23% of trade in services in 2023, compared with 19%
in 2022, although still below the pre-pandemic level
of 27% recorded in 2019.

Analysing the findings of studies conducted
by Trip.com Group, a leading global travel service
provider, the report concluded that although aware-
ness of sustainability is increasing among travellers, a
gap remains between awareness and actual behaviour.
The report is based on responses from 9,867 parti-
cipants across 109 countries and territories, including
Asia-Pacific (APAC) region, Europe, the Middle East
and Africa, North America, and Latin America. A
significant proportion of travellers, approximately
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Pacific (APAC), Europa, Orientul Mijlociu si Africa,
America de Nord si America Latind. Un procent
impunitor de respondenti, aproximativ 92%, afirma
ca ar putea lua in considerare célatoriile sustenabile,
insd doar 56,9% au declarat ca le-au practicat efectiv.
Dintre cei care nu au luat in considerare aceastd
optiune, unii au mentionat confuzie cu privire la ceea
ce implica calatoriile sustenabile, iar altii si-au expri-
mat neincrederea in autenticitatea produselor sau ini-
tiativelor sustenabile. Aceste aspecte evidentiaza ne-
cesitatea consolidarii procesului de educare a consu-
matorilor si a unei comunicari mai transparente din
partea furnizorilor de servicii turistice. De asemenea,
conform rezultatelor studiului, evidentiem faptul ca
unul din cinci calatori (21%) este dispus sa plateasca
cu pana la 5% mai mult pentru servicii turistice sus-
tenabile. Disponibilitatea turistilor scade pe masura
ce costurile cresc: doar 4,7% dintre respondenti sunt
dispusi sa plateascd cu 10-20% mai mult, iar doar
1,7% vor accepta depasirea cu 20%.

Raportul evidentiazi, de asemenea, existenta
unor atitudini contrastante fatd de costuri: calatorii
din Asia-Pacific sunt, in general, mai predispusi sa
suporte costuri suplimentare pentru caldtoriile suste-
nabile. Desi, aproximativ o treime dintre acestia
(32,3%), aleg sa nu plateasca costuri aditionale.

Totodata, calatorii pot sd nu practice intot-
deauna calatoriile sustenabile. Un numar tot mai mare
dintre turisti cautd optiuni sustenabile atunci cand
rezerva calatorii online. Peste jumatate dintre cei
chestionati (54,7%) afirma ca urmaéresc in mod obis-
nuit astfel de optiuni. Acest lucru este in concordanta
cu concluziile raportului privind asteptarile consuma-
torilor fatd de agentiile de turism online.

In timp ce turismul sustenabil castiga tot mai
mult teren la nivel mondial, raportul demonstreaza
faptul céd prioritatile difera in functie de regiune,
calatorii concentrdndu-se pe motivatii distincte, in
functie de localizarea geografica: La nivel global,
preocuparile de mediu si culturale reprezintd princi-
palii factori motivationali, 47,3% dintre célatori acor-
dand prioritate protectiei mediului.

Pe masura ce gradul de constientizare privind
sustenabilitatea creste, preocuparile de mediu nu mai
sunt singurul factor al calétoriilor sustenabile. Cala-
torii sunt acum motivati de o gama mai larga de fac-
tori, semnaland o schimbare citre o abordare mai
holistica a sustenabilitatii [13].

Analizand Indicele Global al Sustenabilitatii
Destinatiilor Turistice (GDS-Index), evidentiem clasa-
mentul realizat in 2024, in cadrul caruia au fost iden-
tificate primele 40 de destinatii sustenabile din intreaga
lume [9]. Aceste destinatii exceptionale demonstreaza
un angajament puternic fatd de turismul sustenabil,
echilibrand eficient dezvoltarea turismului cu protectia
mediului si bunastarea comunitatilor locale.

in anul 2024, GDS-Index si-a extins domeniul
de aplicare prin introducerea de noi criterii orientate

Revista / Journal ,, ECONOMICA” nr.2(136) 2026

92%, reported that they would consider sustainable
travel; however, only 56.9% stated that they had
actually adopted such practices. Among those who
have not considered this option, some respondents
indicated uncertainty regarding the meaning of sustai-
nable travel, while others expressed doubts concer-
ning the authenticity of sustainable products or initia-
tives. These findings highlight the need for improved
consumer education and more effective communi-
cation from travel service providers. Additionally,
according to the study findings, approximately one in
five travellers (21%) expressed willingness to pay up
to 5% more for sustainable travel. This willingness
declined as costs increased: only 4.7% would pay 10
— 20% more, while 1.7% would be willing to pay
more than 20%.

The report also highlights contrasting attitudes
towards costs: travellers in the Asia-Pacific region are
generally more willing to pay a premium for sus-
tainable travel, whereas approximately one-third of
respondents (32.3%) are unwilling to pay any addi-
tional expenses.

Nevertheless, travellers may not always prac-
tice sustainable travel. An increasing number of tou-
rists actively seek sustainable options when booking
trips online, with more than half of respondents
(54.7%) stating that they regularly consider such
alternatives. These findings are consistent with the
report’s conclusions regarding travellers’ expectations
of online travel agencies.

Although sustainable tourism is expanding
globally, the report emonstrates that priorities differ
considerably across regions, with travellers focusing
on different motivations, depending on their geo-
graphical location. Worldwide, environmental protec-
tion and cultural preservation remain the leading
concerns, with 47.3% of travellers prioritising envi-
ronmental sustenability.

Furthermore, as awareness of sustainability
continues to grow, environmental concerns are no
longer the sole driver of sustainable travel behaviour..
Travellers are increasingly motivated by a wider
range of factors, reflecting a transition towards a
more comprehensive and holistic understanding of
sustainability [13].

An analysis of the Global Destination Sus-
tainability Index (GDS-Index), highlights the 2024
ranking of the world’s top 40 sustainable destina--
tions [9]. These exceptional locations demonstrate a
strong commitment to sustainable tourism deve-
lopment by successfully balancing tourism growth
with environmental responsibility and community
well-being.

In 2024, the GDS-Index expanded its scope by
introducing additional criteria focused on regenera-
tive tourism, circular economy practices, and enhan-
ced climate action measures. These significant upda-
tes reflect the continuopusly evolving needs of
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spre turismul regenerativ, practicile economiei circu-
lare si consolidarea masurilor de actiune climatica.
Aceste actualizari semnificative reflectd necesitatile
aflate in continud evolutie ale turismului modern,
ceea ce a dus la o schimbare, cu clasamente generale
mai scazute pentru destinatiile incluse In benchmar-
king-ul indicelui pentru anul respectiv.

Astfel, ca urmare a cercetarii destinatiilor tu-
ristice, primele 40 de destinatii demonstreaza un anga-
jament fatd de inovatie, implementarea practicilor
sustenabile si politicilor inovatoare, incluzand atat des-
tinatii consacrate, cat si destinatii emergente deo-
potriva. Pentru prima datd, Helsinki a ocupat primul
loc in clasament, inlocuind Goteborg, care detinuse
pozitia de lider timp de mai multi ani, In mod inter-
mitent si a coborat pe locul al doilea. Copenhaga ocupa
locul al treilea, consolidandu-si statutul de lider global
in managementul destinatiilor sustenabile [9].

Schematic, cele mai sustenabile destinatii
turistice din lume sunt redate in tabelul 1.

modern tourism, which has led to a shift, with lower
overall rankings for destinations in this year’s index
benchmarking.

Thus, the analysis of tourist destinations
demonstrates that the top 40 destinations are strongly
committed to innovation, sustainability practices, and
innovative tourism policies, with leading examples
emerging from both established and developing
regions. For the first time, Helsinki took first place,
replacing Gothenburg, which had held the leading
position intermittently for several years and has now
fallen to second place. Copenhagen follows closely in
third place, further consolidating its status as a global
leader in sustainable destination management [9].

Table 1 provides an overview of the world’s
most sustainable tourist destinations.

Tabelul 1/ Table 1

Topul celor mai sustenabile destinatii turistice din lume, conform GDS-index, 2024/
Top Most Sustainable Travel Destinations in the World, According to the GDS Index, 2024

Pozitia ocupata gonform clasamentului Destinatia turisticd/ | Punctaj acumulat in 2024/
GDS index, 2024/ Tourist destination | Total points earned in 2024
Ranking according to the GDS Index, 2024

1 Helsinki 92,43

2 Goteborg 90,83

3 Copenhaga 88,19

4 Bergen 86,49

5 Aarhus 85,68

6 Bordeaux 83,37

7 Singapore 83,37

8 Oslo 83,26

9 Belfast 83,14

10 Sydney 83,13

Sursa: elaborat de autor dupa [9]/ Source: developed by the author after [9]

In acelasi context, reiterim ci in ultimii noua
ani (de la crearea indicelui GDS), performanta medie
in ceea ce priveste sustenabilitatea destinatiilor
turistice a crescut cu 23%, iar destinatiile incluse in
top 10, din anul 2024, au inregistrat o crestere re-
marcabild de 44%. Totodata, diferenta de perfor-
mantd dintre orasele situate in afara topului 10 si
media generald a indicelui a scazut de la 28,8% la
mai slab clasate.

Potrivit GDS-index 2024, responsabilitatea
sociald devine un pilon cheie al sustenabilitatii.
Destinatiile care promoveaza activ implicarea
comunitatii si sustin economiile locale inregistreaza
scoruri mai ridicate in cadrul indicelui.

3. Strategii de succes in atingerea sustena-
bilitatii in industria turistica

In ultimii ani, companiile din sfera turistici
incearca sa implementeze diverse masuri orientate

In this context, it should be emphasised that
over the past nine years, since the creation of the
GDS Index, the average performance of destinations
in terms of sustainability has increased by 23%, while
the top 10 destinations recorded a remarkable in-
crease of 44% by 2024. At the same time, the perfor-
mance gap between cities outside the top 10 and the
overall index average narrowed from 28.8% to
23.2%, indicating significant improvements among
lower-ranked destinations.

According to the 2024 GDS-Index, social res-
ponsibility is increasingly becoming a fundamental
pillar of sustainability. Destinations that actively
encourage community involvement and support local
economies achieve higher scores within the index.

3. Strategies for Achieving Sustainability in
the Tourism Industry

In recent years, companies within the tourism
sector have been attempting to implement various
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la principiile de dezvoltare durabild. Principalele acti-
vitati care sprijind companiile din industria turistica
in procesul de aliniere la obiectivele sustenabilitatii
sunt redate in Figura 2.

&

measures aimed at achieving sustainability and
aligning their activities with the principles of sus-
tainable development. The principal activities that
support tourism companies in their transition towards
sustainability are illustrated in Figure 2.

Managementul resurselor si eficienta energetica/ Resource Management and Energy Efficiency

Reducerea amprentei de carbon si tranzitia verde/ Reducing the carbon footprint and the green transition

) Protejarea patrimoniului cultural si natural/ Protecting cultural and natural heritage

) Implicarea comunitatii locale si echitatea sociala/ Local Community Engagement and Social Equity

) Educatia si constienizarea turistilor si angajatilor/ Education and awareness-raising for tourists and

employees

) Raportarea sustenabilitatii/ Sustainability Reporting

o~

Figura 2. Principalele activititi care sprijind companiile din industria turistica in procesul de aliniere
la obiectivele sustenabilititii/ Figure 2. The main activities that help companies in the tourism industry
align with efforts to achieve sustainability
Sursa: adaptata dupa [10]/ Source: adapted from [10]

Managementul resurselor si eficienta energe-
tica implica realizarea, de citre companiile din indus-
tria turisticd, a numeroaselor activitati, printre care
evidentiem:

a. implementarea standardului I1SO 14001 pri-
vind sistemul de management de mediu;

b. producerea energiei din surse regenerabile;

c. instalarea sistemelor SMART de reducere a
consumului de apa si energie;

d. implementarea sistemului circular de reciclare
a deseurilor si de reutilizare a resurselor etc.
Reducerea amprentei de carbon i tranzitia

verde se axeazd pe implementarea, de citre compa-
niile din industria turisticd a unor masuri, precum:

a. evaluarea emisiilor de CO2;

b. sporirea investitiilor in zone verzi, impaduriri etc.;

c. promovarea unei culturi ecologice in cadrul
companiei.

Protejarea patrimoniului cultural si natural se
axeazd pe implementarea, de catre companiile din
industria turistica, a masurilor, printre care:

a. sprijinirea implementarii proiectelor de con-
servare a biodiversitatii;

b. consolidarea valorificarii turismului rural, eco-
logic si cultural;

c. adoptarea unor norme si limitari de valorifi-
care a obiectivelor turistice, in vederea redu-
cerii fenomenului de supraaglomerare.
Implicarea comunitdtii locale si promova-

rea echitatii sociale se axeazd pe implementarea,
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Resource management and energy efficiency
require companies operating within the tourism
industry to undertake numerous activities, including:

a. the implementation of the ISO 14001 envi-
ronmental management system;

b. the generation of energy from renewable
sources;

C. the installation of SMART systems aimed at
reducing water and energy consumption;

d. the adoption of circular economy practices for
waste recycling, resource reuse, etc.

Reducing the carbon footprint and promoting
the green transition involve the implementation of
measures by tourism companies, including:

a. assessing CO2 emissions;

b. increasing investment in green spaces, refore-
station, etc.;

C. promoting an eco-friendly organisational cul-
ture within the company.

The protection of cultural and natural heritage

a. supporting the implementation of biodiversity
conservation projects;

b. strengthening the development of rural, eco-
logical, and cultural tourism;

. introducing regulations and restrictions regar-
ding the use of tourist attractions in order to
reduce overcrowding.

Local community involvement and social equity

a. engaging local residents in sustainable tou-
rism activities;
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de cdtre companiile din industria turisticad, a unor
masuri precum:

a. atragerea localnicilor in activitati de turism
sustenabil;

b. sprijinirea deschiderii de noi companii de mes-
tesugdrit, artizanat, culturale etc., In preajma
localitatilor;

C. dezvoltarea de programe culturale si educa-
tionale privind sustenabilitatea pentru comuni-
tatile locale.

Educatia si constientizarea turistilor si anga-
Jjatilor se axeaza pe implementarea, de citre compa-
niile din industria turisticd, a masurilor, printre care:

a. organizarea diverselor programe de formare
privind turismul sustenabil;

b. dezvoltarea competentelor angajatilor in do-
meniul sustenabilitatii;

c. promovarea afacerilor ecologice.

Raportarea sustenabilitatii se axeaza pe im-
plementarea, de citre companiile din industria turis-
tica a unor masurilor precum:

a. elaborarea si diseminarea raportului de suste-
nabilitate conform standardelor GRI;

b. identificarea indicatorilor ecologici, econo-
mici, sociali si publicarea lor;

C. integrarea cu succes a indicatorilor de suste-
nabilitate in strategiile companiilor turistice.
Drept urmare, analizdnd rapoartele organiza-

tiei internationale, precum OMT, ONU si Consiliul
Mondial pentru Calatorii si Turism (WTTC), putem
evidentia faptul ca agentii economici din industria tu-
ristica trebuie sd evalueze efectele implementérii po-
liticilor de sustenabilitate, prin calcularea indicato-
rilor specifici de sustenabilitate. Printre cei mai utili-
zati indicatori de sustenabilitate, de catre companiile
turistice, putem evidentia: indicatorii de mediu,
indicatorii economici si indicatorii sociali.

Principalii indicatori de mediu, care trebuie
evaluati de catre unitatile turistice, sunt prezentati in
tabelul 2.

b. supporting the establishment of new small
businesses in crafts, handicrafts, culture, etc.,
within local communities;

c. developing cultural and educational programs
focussed on sustainability for local residents.
Education and awareness-raising among

tourists and employees involve the implementation
by companies in the tourism industry of measures
such as:

C. organising various training programmes on
sustainable tourism;

d. developing employees’ competencies in sus-
tainability practices;

e. promoting eco-friendly businesses.
Sustainability reporting focuses on the imple-

mentation of measures by companies in the tourism
industry, including:

a. preparing and disseminating sustainability re-
ports in accordance with GRI standards;

b. identifying and disclosing environmental,
economic, and social indicators;

C. integrating sustainability indicators effecti-
vely into the strategic management of tourism
companies.

Consequently, by reviewing the reports publi-
shed by international organisations such as the
UNWTO, the UN, and the World Travel & Tourism
Council (WTTC), can be highlighted that businesses
operating within the tourism industry must evaluate
the impact of their sustainability policies through the
calculation and monitoring of sustainability indica-
tors. Among the most commonly applied sustaina-
bility indicators used by tourism companies are envi-
ronmental, economic, and social indicators.

The main environmental indicators that
should be assessed by tourism entities are presented
in table 2.

Tabelul 2/ Table 2

Indicatorii de mediu utilizati pentru evaluarea sustenabilititii de citre companiile din industria turistica/
Environmental indicators for assessing sustainability among companies in the tourism industry

Indicatorul/ Indicator

Esenta indicatorului/ The essence of the indicator

1

2

Emisii de CO2/
CO2 emissions
tourism units.

Calculul emisiilor de CO2 generate de transportul turistic si de consumul
energetic al unitatilor din turism./

Calculation of CO2 emissions from tourist transport; energy consumption of

Consum de apad/
Water consumption

Calculul consumului de apa per turist sau per unitate turistica; monitorizarea
debitului de apa in camere; consumul total de apa pe unitate./

Calculation of water consumption by tourist units per tourist or per unit; Also
monitoring water flow in rooms, total water consumption per unit.
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Continuare tabelului 2/ Continuation of table 2

2

Consum de energie/
Energy consumption

Calculul consumului total de energie, per turist si per unitate; evaluarea ponderii
energiei generate din surse regenerabile./

Calculation of total energy consumption, per tourist, per unit; Share of energy
generated from renewable sources.

Gestionarea deseurilor/
Waste management

Calculul ponderii deseurilor reciclate, pondera deseurilor eliminate necorespun-
zator; colectarea separata a deseurilor./ Calculation of the percentage of recycled
waste, the percentage of improperly disposed waste; separate collection of waste.

Conservarea biodiversitatii/
Biodiversity conservation

Evaluarea impactului activitatdilor turistice desfdturate de companii asupra
biodiversitatii./ Assessing the impact of tourism activities carried out by com-
panies on biodiversity.

Obtinerea certificarilor
de mediu/

Obtaining environmental
certifications

Implementarea cu succes a standardelor internationale si evaluarea impactului
acestora./ Successful implementation of international standards and assessment
of their impact.

Sursa: adaptat dupa [14,15]/ Source: adapted from [14,15]

Analizand datele prezentate in tabelul 2, pu-
tem deduce ca principalii indicatori economici pe
care ar trebui s 1i evalueze companiile din sfera
turistica sunt: emisiile de CO2, consumul de apd,
consumul de energie, gestionarea deseurilor, conser-
varea biodiversitatii, obtinerea certificarilor de me-
diu, care ar ajuta companiile sa evalueze rezultatele
obtinute de companie in procesul de aliniere la prin-
cipiile de sustenabilitate.

De rand cu indicatorii ecologici, companiile
din industria turistica trebuie sd evalueze si indica-
torii aferenti dimensiunii economice. Principalii indi-

An analysis of the content presented in Table
2 indicates that the main environmental indicators
that companies operating in the tourism sector should
evaluate include CO2 emissions, water consumption,
energy consumption, waste management, biodiversity
conservation, and the acquisition of environmental
certifications. The evaluation of these indicators
enables tourism companies to measure and monitor
the effectiveness of their alignment with the prin-
ciples of sustainability.

In addition to the environmental indicators,
companies operating in the tourism industry must

catori economici sunt redati in Tabelul 3.

also evaluate indicators related to the economic
dimension of sustainability. The main indicators on
the economic dimension are presented in Table 3.

Tabelul 3/ Table 3

Indicatorii economici utilizati pentru evaluarea sustenabilititii de citre companiile din industria turistica/
Economic indicators for evaluating the sustainability of companies in the tourism industry

Indicatorul/ Indicator

Esenta indicatorului/ The essence of the indicator

1

2

Venituri obtinute din promovarea
turismului durabil/

Revenues obtained from promoting
sustainable tourism

Calculul ponderii veniturilor obtinute din comercializarea vinderea
pachetelor de turism sustenabil./

Calculation of the share of income obtained from the sale of
sustainable tourism packages.

Noi locuri de munca create ca urmare
a consolidarii turismului durabil/
New jobs created as a result of
strengthening sustainable tourism

Calculul numarului de noi locuri de munca create ca urmare a dez-
voltarii turismului sustenabil./

Calculation of the number of jobs created as a result of the
development of sustainable tourism.

Noi investitii generate in localitati/
New investments generated in localities

Calculul volumului de investitii atrase in turismul sustenabil; Pon-
derea veniturilor reinvestite./

Calculation of the volume of investments attracted in sustainable
tourism; Share of reinvested income.
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Continuare tabelului 3/ Continuation of table 3

1

2

Obtinerea performantei economice/
Achieving economic performance

Evaluarea performantei proiectelor sustenabile implementate./
Calculating the performance of implemented sustainable projects.

Multiplicarea surselor de venit obtinute/
Multiplying the sources of income
obtained

Calculul veniturilor generate de diferite forme de turism sustenabil:
ecologic, rural, cultural./

Calculation of income generated by sustainable tourism: ecological,
agricultural, cultural.

Sursa: adaptat dupa [14, 15]/ Source: adapted from [14, 15]

Analizand continutul datelor incluse in tabelul
3, observam ca printre principalii indicatori econo-
mici care pot fi calculati de companiile din industria
turisticd sunt: veniturile obtinute din promovarea tu-
rismului durabil, numarul de noi locuri de munci
create prin dezvoltarea turismului sustenabil, noi in-
vestitii atrase in localitati prin dezvoltarea turismului
durabil, evaluarea performantelor economice prin
intermediul indicatorilor economico-financiari si
multiplicarea surselor de venit obtinute din promova-
rea turismului sustenabil.

In acelasi context, unitatile din industria turis-
tica trebuie sa evalueze si indicatorii sociali aferenti
alinierii la principiile de sustenabilitate. Principalii
indicatori sociali, sunt prezentati in Tabelul 4.

Analysing the data presented in Table 3, can
be noted that among the main economic indicators
that may be asseseed by companies in the tourism
industry include: revenues generated through the
promotion of sustainable tourism, the number of new
jobs created as a result of sustainable tourism deve-
lopment, new investments attracted to local commu-
nities through the expansion of sustainable tourism
activities, the evaluation of economic performance
through economic and financial indicators, the multi-
plication of sources of income obtained from the
promotion of sustainable tourism.

In the same context, tourism enterprises must
also evaluate social indicators reflecting their align-
ment with the principles of sustainability. The most

important social indicators are shown in Table 4.

Tabelul 4/ Table 4

Indicatorii sociali utilizati pentru evaluarea sustenabilititii de citre companiile din industria turistica/
Social indicators for evaluating sustainability of companies in the tourism industry

Indicatorul/ Indicator

Esenta indicatorului/ The essence of the indicator

Nivelul de satisfactie al local-
nicilor din comunitdtile locale/
Level of satisfaction of local
residents in local communities

Evaluarea nivelului de satisfactiei al localnicilor fata de dezvoltarea
turismului sustenabil./

Assessing the level of satisfaction of local residents with the
development of sustainable tourism.

Consolidarea patrimoniului
cultural/
Strengthening cultural heritage

Evaluarea masurilor de restaurare a patrimoniului cultural si
organizarea festivalurilor si evenimentelor traditionale./
Evaluation of cultural heritage restoration measures;
Organisation of traditional festivals and events.

Implicarea comunitatii in practici
de sustenabilitate/ Community
involvement in sustainability
practices

Evaluarea gradului de implicare a localnicilor in implementarea
activitatilor de atingere a sustenabilitatii./

Assessing the involvement of local people in implementing activities to
achieve sustainability.

Educarea turistilor privind
sustenabilitatea/
Educating tourists on sustainability

Evaluarea masurilor de educare a turistilor privind sustenabilitatea prin
cursuri, workshopuri, traininguri etc./

Evaluation of measures to educate tourists on sustainability through
courses, workshops, trainings, etc.

Crearea conditiilor decente pentru
angajati/

Creating decent conditions for
employees

Evaluarea salariilor, respectarii normelor de munca si a echitatii in
remunerarea angajatilor etc./

Evaluation of salaries, compliance with work norms, fairness in
employee remuneration, etc.

Sursa: adaptat dupa [14, 15]/ Source: adapted from [14, 15]
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Potrivit literaturii de specialitate, distingem

4 ™
Dimensiunea ecologica/
The ecological dimension
\ J
4 A
Dimensiunea economica/
The economic dimension
\ J
4 N
Dimensiunea sociala/
The social dimension
\ J
4 ™
Dimensiunea culturala/
The cultural dimension
\ J
4 ™
Dimensiunea institutionala/
The institutional dimension
Dimenisunea tehnologica/
The tehnological dimension
\ J

According to the specialised literature, six
main dimensions of sustainability in tourism can be

identified, which are presented schematically in

Figure 3.

*se focuseaza pe conservarea ecosistemului, a resurselor naturale

dar si pe reducerea impactului negativ asupra mediului/ it
focuses on preserving the ecosystem, natural resources, but also
on reducing the negative impact on the environment

*se focuseaza pe eficienta si performanta de rand cu distribuirea
echitabild a veniturilor/ focuses on efficiency and performance
along with equitable distribution of income

*se focuseaza pe responsabilitate sociala, echitate, implicare
comunitara/ focuses on social responsibility, equity,
community involvement

*se axeaza pe consolidarea patrimoniului cultural, a valorilor,
traditiilor, de rand cu pastrarea identitatii localitatilor/ ocuses
on consolidating cultural heritage, values, traditions, along
with preserving the identity of localities

*se axeaza pe strategii si politici coerente axate pe principii de
sustenabilitate coerente cu initiativele locale/ focuses on
coherent strategies and policies based on sustainability
principles consistent with local initiatives

*se focuseaza pe digitalziarea industriei turistice, pe utilizarea
tehnologiilor verzi/ focuses on the digitalization of the tourism
industry, on the use of green technologies

Figura 3. Dimensiunile sustenabilitatii in turism/ Figure 3. Dimensions of sustainability in tourism

Sursa: [15]/ Source: [15]

Analizand continutul Figurii 3, putem observa
cd, In turism, sustenabilitatea este fundamentatd pe
sase piloni de baza: ecologic, economic, social, cultu-
ral, institutional si tehnologic, care contribuie la dez-
voltarea si implementarea eficientd a initiativelor de
sustenabilitate, precum si la alinierea politicilor orga-
nizationale la principiile de dezvoltare durabila.

Concluzii si recomandari

Drept urmare a cercetarilor efectuate, in vede-
rea alinierii companiilor din sectorul turistic la prin-
cipiile sustenabilitatii, considerdm necesara realizarea
urmatoarelor recomandari:

— elaborarea de produse turistice sustenabile —
in vederea integrarii tehnicilor de sustenabi-
litate 1n sectorul turistic, consideram necesara
elaborarea produselor turistice sustenabile si
promovarea intensa a acestora in vederea atra-
gerii turistilor. Acest demers ar contribui la
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Analysing the content presented in Figure 3,
can be noted that sustainability in tourism is based on
six fundamental pillars: ecological, economic, social,
cultural, institutional, and technological. These pillars
contribute to the effective development and imple-
mentation of sustainability initiatives, as well as to
the alignment organisational policies with the prin-
ciples of sustainable development.

Conclusions and Recommendations

Based on the research conducted, several re-
commendations can be proposed in order to strengthen
the alignment of companies operating within the
tourism sector with the principles of sustainability:

— development of sustainable tourism products —
in order to facilitate the integration of sus-
tainability techniques in the tourism sector, it
is essential to develop and actively promote
sustainable tourism products capable of attrac-
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sensibilizarea turistilor privind necesitatea de
atingere a sustenabilitatii in sectorul turistic.

— elaborarea unui ghid privind atingerea suste-
tiile din sectorul turistic in procesul de aliniere
la principiile sustenabilitatii, considerdm ca
autoritatile competente ar trebui sd elaboreze
un ghid, care s includa masuri relevante care
trebuie integrate de intreprinderile din sectorul
turistic in vederea atingerii sustenabilitatii.

— implicarea tuturor stakeholderilor in procesul
de atingere a sustenabilitatii — asa cum suste-
nabilitatea poate fi atinsa prin cooperare conti-
nud a tuturor stakeholderilor, consideram rele-
vantd organizarea diferitor evenimente cu
implicarea acestora, care ar facilita sensibili-
zarea societatii privind alinierea la principiile
sustenabilitatii.

— digitalizarea sectorului turistic — in vederea
atingerii sustenabilitatii, considerdm necesara
transformarea digitala a companiilor turistice,
prin integrarea de softuri specializate, plat-
forme, care ar facilita si eficientiza alinierea la
principiile sustenabilitatii in sectorul turistic.

— Sporirea investitiilor in turismul sustenabil —
in vederea alinierii la principiile sustenabili-
tatii, consideram necesara cresterea investitii-
lor pentru ecologizarea intreprinderilor din
sectorul turistic.
in concluzie, considerdm ci atingerea sustena-

bilitatii in sectorul turistic poate fi realizata prin efor-
turile consolidate ale companiilor din domeniul turis-
mului, sustinute de eforturile tuturor stakeholderilor,
fapt care ar contribui la dezvoltarea unei culturi a
sustenabilitdtii la nivelul intregii societati. Totodata,
acest proces ar facilita integrarea practicilor suste-
nabile si ar consolida comportamentele responsabile
ale turistilor.

ting environmentally and socially responsible

tourists. Such initiatives would contribute to

increasing tourists’ awareness regarding the
importance of sustainability in tourism deve-
lopment.

— development of a sustainability guide for the
tourism sector — in order to support tourism
enterprises in aligning their activities with
sustainability principles, it is recommended
that public authorities develop a comprehen-
sive guide containing relevant measures that
should be integrated by enterprises in the
tourism sector in order to achieve sustaina-
bility objectives.

— involvement of all stakeholders in achieving
sustainability — as sustainability can only be
achieved through continuous cooperation
among all stakeholders, we consider it is
relevant to organise various events with the
involvement of various stakeholders that would
facilitate the awareness of society regarding the
alignment on the principles of sustainability.

— digitalisation of the tourism sector — in order
to achieve sustainability, we consider it
necessary to digitally transform tourism com-
panies by integrating specialised software,
platforms, which would facilitate and stream-
line the alignment on the principles of sus-
tainability in the tourism sector.

— increasing investments for sustainable tou-
rism — in order to strengthen the alignment
with sustainability principles, we consider it
necessary to increase investments for the
greening of enterprises in the tourism sector.

In conclusion, the achievement of sustaina-
bility within the tourism sector depends on the
consolidated efforts of tourism enterprises, supported
by the active involvement of all stakeholders. Such
cooperation would contribute to the development of a
sustainability-oriented culture across society as a
whole. Furthermore, this process would facilitate the
integration of sustainable practices and strengthen
the responsible behaviour of tourists.
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Rezumat

Zonele Albastre (Blue Zones) sunt comunitati
cu longevitate exceptionala din Okinawa (Japonia),
Sardinia (Italia), Nicoya (Costa Rica), lkaria
(Grecia) si Loma Linda (SUA) si constituie expe-
rimente naturale ale economiei simplitdtii. Articolul
examineaza modul in care principiile structurale ale
acestor comunitati, precum simplitatea materiald,
coeziunea sociald, scopul integrat, miscarea natu-
rala, alimentatia neprocesata produc rezultate supe-
rioare de bundstare la copii, independent de nivelul
de veniturilor. Analiza comparativa a indicatorilor
selectati din Zonele Albastre, raportata la media
Uniunii Europene (UE-27) si Republica Moldova,
releva un deficit specific al economiilor in tranzitie:
nu de resurse materiale, ci de arhitectura comunitara
si simplitate structuratd. Lucrarea propune opt
interventii de politica publica derivate sistematic din
principiile Zonelor Albastre, aplicabile in contextul
reformelor sociale din Republica Moldova in pro-
cesul de aderare la UE.

Cuvinte-cheie: simplicitate, Zone Albastre,
bunastare, copil, politici sociale.

Clasificare JEL: 131, 138, Z13, H53.

Introducere

Paradigma dominanta a politicilor sociale aso-
ciazd bunastarea copilului cu nivelul investitiei
materiale: transferuri sociale, infrastructura educatio-
nald, cheltuieli pentru sanatate. Aceastd viziune, desi
necesara, este insuficienta, deoarece cercetarile pri-
vind Zonele Albastre demonstreazd cd unele dintre
cele mai ridicate niveluri de bunastare infantila apar
in comunitati cu venituri modeste, dar cu arhitecturad
sociald simpla si coerentd [1]. Zonele Albastre, iden-
tificate de D. Buettner drept regiuni geografice cu
concentratie exceptionald de centenari sandtosi, au
evoluat conceptual spre intelegerea lor ca ecosisteme
ale simplitatii structurate: medii in care complexitatea
decizionala este redusa, relatiile sociale sunt dense si
autentice, iar scopul este integrat in viata cotidiana [1,
2]. Decalajul in literatura de specialitate este dublu:
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Abstract

Blue Zones are communities characterised by
exceptional longevity, located in Okinawa (Japan),
Sardinia (Italy), Nicoya (Costa Rica), Ikaria (Greece),
and Loma Linda (USA). These regions can be regar-
ded as natural experiments in the economics of
simplicity. This article examines how the structural
principles of these communities, including material
simplicity, social cohesion, a strong sense of purpose,
natural movement, and unprocessed nutrition pro-
duce superior well-being outcomes in children, irres-
pective of income level. A comparative analysis of
selected indicators from Blue Zones, the European
Union (EU-27) average and the Republic of Moldova
reveals a specific deficit characteristic of transition
economies: not of material resources, but of
community architecture and structured simplicity.
Based on the principles observed in Blue Zone, the
paper proposes eight public policy interventions that
could be adapted to support social reforms in the
Republic of Moldova throughout its European Union
accession process.

Keywords: simplicity, Blue Zones, well-being,
child, social policies.

JEL Classification: 131, 138, Z13, H53.

Introduction

The dominant paradigm of social policies asso-
ciate child well-being to the level of material invest-
ment, including social transfers, educational infra-
structure, healthcare expenditure. While this perspec-
tive, is undoubtedly important, it remains insufficient,
because research on Blue Zones demonstrates that
some of the highest levels of child well-being emerge
in communities characterised by modest incomes but
supported by simple and coherent social architecture
[1]. Blue Zones, identified by D. Buettner as geogra-
phical regions with an exceptional concentration of
healthy centenarians, have evolved conceptually
toward their understanding as ecosystems of struc-
tured simplicity: environments in which decisional
complexity is reduced, social relationships are dense
and authentic, and purpose is integrated into everyday
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(1) analiza Zonelor Albastre s-a concentrat asupra
longevitatii adultilor, neglijand sistematic efectele
asupra bunastarii copiilor; (2) lectiile pentru politicile
sociale ale economiilor in tranzitie, precum Repu-
blica Moldova, raman neexplorate, desi aceste econo-
mii combind exact deficitele identificate In regiunile
care nu sunt Zone Albastre — fragmentare comunitara,
haos ambienatal, nesigurantd materialad — cu potentia-
lul de reforma institutionald sustinut de procesul de
integrare europeand. Lucrarea abordeaza ambele
decalaje printr-o analizd comparativa a indicatorilor
de bunastare a copilului si o traducere sistematicad a
principiilor Zonelor Albastre in recomandari de poli-
tici aplicabile Republicii Moldova.

Metode aplicate

Lucrarea adopta o strategie de cercetare com-
parativa calitativ-cantitativa, structuratd in trei etape:
(1) sinteza cercetarilor privind Zonele Albastre si
bunastarea copilului; (2) analiza comparativa a indi-
catorilor selectati; (3) traducerea normativa a prin-
cipiilor identificate in recomandari de politici pu-
blice. Cele cinci Zone Albastre consacrate in lite-
ratura de specialitate — Okinawa (Japonia), Sardinia
(Italia), Nicoya (Costa Rica), Ikaria (Grecia) si Loma
Linda (SUA) — sunt tratate ca un grup compozit,
acolo unde este posibil, deoarece literatura existenta
furnizeaza rareori date dezagregate sistematic pe
comunitati pentru indicatorii de bunastare a copilului.
Republica Moldova este selectata drept caz de
economie in tranzitie aflatd in proces de aderare la
Uniunea Europeana (UE), cu un profil specific carac-
terizat prin deficite structurale si active comunitare
insuficient valorificate. Media UE-27 serveste drept
referintd normativa, reprezentand tinta institutionald
explicitd a reformelor sociale promovate de Repu-
blica Moldova.

Rezultate si discutii

D. Buettner a identificat noud caracteristici
comune ale Zonelor Albastre, denumite Power 9 [1].
Opt dintre cele noud principii sunt direct relevante
pentru bunistarea copilului (cu exceptia: consumului
moderat de vin). Tabelul 1 prezinta reinterpretarea
socio-economica a fiecarui principiu si mecanismul
sdu de actiune asupra copilului. O observatie impor-
tantd este cd toate cele opt principii opereazd prin
acelasi mecanism fundamental — reducerea complexi-
tatii decizionale si a haosului ambienatal — eliberand
astfel capacitatea cognitiva si relationald necesara
dezvoltarii [3, 4]. Aceasta constituie mecanismul eco-
nomic central al conexiunii dintre Zonele Albastre si
bunastarea copilului: nu bogatia materiald, ci arhitec-
tura simpld a mediului de viatd produce nivelurile
superioare de bundstare observate. Datele privind
bunastarea copilului in Zonele Albastre sunt mai
putin sistematice decat cele privind longevitatea adul-
tilor, dar studiile existente relevd un profil consistent.
In Okinawa, ratele obezititii infantile erau printre
cele mai scazute din Japonia (pana la adoptarea dietei
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life [1, 2]. The gap in the specialised literature is
twofold: (1) the analysis of Blue Zones has primarily
focused on adult longevity, while systematically
neglecting well-being effects on children; (2) the
lessons for social policies in transition economies,
such as the Republic of Moldova, remain unexplored,
even though these economies combine precisely the
deficits identified in non-Blue Zone regions, commu-
nity fragmentation, environmental chaos, material
insecurity, with the potential for institutional reform
supported by the European integration process. This
paper addresses both gaps through a comparative
analysis of child well-being indicators and by sys-
tematically translating the principles observed in Blue
Zone into policy recommendations applicable to the
Republic of Moldova.

Applied Methods

The study adopts a mixed qualitative-quanti-
tative comparative research strategy, structured in
three stages: (1) a synthesis of the literature on Blue
Zones and child well-being; (2) a comparative analy-
sis of selected indicators; (3) the normative transla-
tion of identified principles into public policy recom-
mendations. The five Blue Zones established in the
specialised literature — Okinawa (Japan), Sardinia
(Italy), Nicoya (Costa Rica), lIkaria (Greece), and
Loma Linda (USA) — are treated, where appropriate, as
a composite analytical group. This approach is justified
by the fact that existing studies rarely provides sys-
tematically disaggregated data for individual commu-
nities with respect to child well-being indicators. The
Republic of Moldova is selected as a case study of a
transition economy undergoing the European Union
(EU) accession process, characterised by structural
deficits alongside underutilised community assets. The
EU-27 average serves as the normative benchmark,
representing the explicit institutional standards and
policy objectives that guide the social currently
pursued by the Republic of Moldova.

Results and Discussions

D. Buettner identified nine common characte-
ristics of Blue Zones, referred to as the Power 9 prin-
ciples [1]. Eight of these nine principles are directly
relevant to child well-being (with the exception of
moderate wine consumption). Table 1 principle and
its mechanism of influence on the child well-being.
An important observation is that all eight principles
operate through the same fundamental mechanism:
the reduction of decisional complexity and environ-
mental disorder, thereby freeing cognitive and rela-
tional capacity necessary for child development [3,
4]. This constitutes the central economic mechanism
of the connection between Blue Zones and child well-
being: not material wealth, but the simple architecture
of the living environment produces the superior well-
being levels observed. Data on child well-being in
Blue Zones are less systematic than those relating on
adult longevity; existing studies reveal a consistent
profile. In Okinawa, childhood obesity rates were



occidentale), iar structura moai — grupuri sociale de
sprijin reciproc formate incd din copilarie — este
asociatd cu niveluri ridicate de rezilientd si capital

ECONOMIE, BUSINESS S| ADMINISTRARE/ ECONOMICS, BUSINESS AND ADMINISTRATION

social la varsta adulta [1].

among the lowest in Japan (prior to the adoption of a
Western diet), and the moai structure, social support
groups formed from an early age, has been associated

with high levels of resilience and social capital in later

life [1].

Tabelul 1/ Table 1

Principiile Power 9 ale Zonelor Albastre — reinterpretare socioeconomici pentru bunistarea copilului/
Power 9 principles of Blue Zones — socioeconomic reinterpretation for child wellbeing

Principiu/ Mecanism/ Mechanism Efect asupra copilului/ Indicator méasurabil/
Principle Child effect Measurable indicator
Miscare Mersul pe jos, gradinarit, Dezvoltare motorie, redu- | Minute de activitate fizicd/zi;

naturala/ munca manuald integrata in cerea stresului (cortizolu- rata de obezitate infantila/
Natural rutind/ Walking, gardening, lui), somn de calitate/ Minutes of physical activity
movement and manual work integrated Motor development, stress | per day; childhood obesity

into daily routines reduction (lower cortisol), | rate

improved sleep quality

Scop/ Rolul activ In comunitate de Motivatie intrinseca, auto- | Rata angajamentului scolar;
Purpose la varste fragede; responsabi- | eficacitate, rezilientd absenteism/ School
(Ikigai) litati reale/ Active role in the | academicd/ Intrinsic engagement rate;

community from an early age;
real responsibilities

motivation, self-efficacy,
academic resilience

absenteeism

Ritm de viata
mai lent/
Slower pace
of life

Ritualuri zilnice de odihna,
perioade scurte de somn,
Sabat; absenta urgentei
permanente/ Daily rest rituals,
short naps, Sabbath practices;
absence of constant urgency

Reglarea cortizolului; func-
tie executiva superioar/
Cortisol regulation;
improved executive
functioning

Calitatea somnului; scoruri
la autoreglare/ Sleep quality;
self-regulation scores

Regula 80% /
Rule of 80%

Portii moderate; mese incete
in familie; absenta snacking-

Greutate sandtoasa; cogni-
tie optimd; relatie sana-

Indicele Masei Corporale
infantil; diversitate dietetica/

(Hara Hachi ului/ Moderate portions; slow | toasa cu hrana/ Healthy Childhood Body Mass Index
Bu) family meals; absence of weight; optimal cognition; | (BMI); dietary diversity
snacking healthy relationship with
food
Alimentatie Legume, fructe, cereale Dezvoltare cognitiva; redu- | Scorul diversitatii dietetice;
vegetald/ integrale ca baza dietetica/ cerea inflamatiei; sanatate | consum de fructe, legume/
Plant-based Vegetables, fruits, and whole | intestinald/ Cognitive deve- | Dietary diversity score; fruit
diet grains as dietary staples lopment; reduced inflam- and vegetable consumption
mation; gut health
Apartenenta/ Comunitate de credinta sau Atasament sigur; sentiment | Capital social comunitar;
Belonging spirituala cu ritualuri comune/ | de sens si protectie/ Secure | participare la ritualuri/
Faith-based or spiritual com- | attachment; sense of Community social capital;
munity with shared rituals meaning and protection participation in rituals
Familie pe Prioritatea familiei vs. carierd; | Atasament securizant; Coeziune familiala; timp
primul loc/ prezenta fizicd a parintilor/ stabilitate emotionald/ parinte-copil/zi/ Family
Family first Family prioritized over career; | Secure attachment; cohesion; parent—child time

physical presence of parents

emotional stability

per day

Tribul potrivit/
Right tribe

Retele sociale care modeleaza
comportamente sanitoase/
Social networks that model
healthy behaviours

Modelare pozitiva de la
egal la egal; capital
relational/ Positive peer
modeling; relational capital

Calitatea relatiilor sociale;
modele de comportament/
Quality of social relation-
ships; behavioral role models

Sursa: elaborat de autor in baza [1]] Source: elaborated by author based on [1]
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In Sardinia (provincia Ogliastra, Italia), struc-
tura multigenerationald a gospodariei este asociata cu
niveluri ridicate de capital social comunitar si relatii
intergenerationale dense, desi aceasta nu se traduce
automat 1n rezultate educationale formale, dupa cum
o demonstreazad ratele persistent ridicate ale aban-
donului scolar din regiune [1]. Comunitatea adven-
tistd din Loma Linda se remarca prin rate exceptional
de scazute ale bolilor cronice la copii, atribuite sim-
plitatii dietei si absentei expunerii intensive la cultura
consumului si publicitatea comerciald [1]. Mecanis-
mul comun identificat in toate Zonele Albastre nu
este absenta stresului, ci prezenta structurii: rutine
clare, figuri stabile de atasament, scop definit din
copildrie, comunitati dense si activitate fizica inte-
grata natural in viata cotidiana [5]. In termeni econo-
mici, aceasta este designul deliberat al unui mediu cu
un nivel optim de complexitate — nu suprastimulare,
nici privare, ci o arhitecturd calibrata pentru dezvol-
tarea umand. Patru mecanisme principale explica
efectele pozitive ale simplitatii din Zonele Albastre
asupra copilului.

Reducerea complexitditii decizionale. Mediile
Zonelor Albastre se caracterizeaza prin optiuni
limitate si rutine stabile. Cercetérile privind oboseala
decizionala [4] demonstreaza ca reducerea numarului
de alegeri cotidiene elibereaza resurse cognitive nece-
sare pentru Invatare si autoreglare. Designul social al
Zonelor Albastre realizeaza acest efect in mod struc-
tural: alimentele neprocesate sunt cele mai accesibile,
activitatea fizica este integratd in rutind, iar progra-
mul zilnic este predictibil.

Amplificarea capitalului social. Moai-urile din
Okinawa, familiile extinse din Sardinia si congre-
gatiile din Loma Linda (SUA) constituie retele dense
de sprijin reciproc, in cadrul carora copiii cresc avand
multiple figuri stabile de atasament. Cercetarile
privind rezilienta [5] identifica exact aceasta densitate
relationala drept predictor principal al bunastarii pe
termen lung, independent de venitul familiei.

Scopul integrat din copilarie. Conceptul okina-
wan de ikigai — ratiunea de a te trezi dimineata — este
transmis copiilor prin participarea activd la viata
COMunitard si prin asumarea unor roluri cu respon-
sabilitate reald inca de la varste fragede [1]. Aceasta
integrare timpurie a scopului este asociatd cu niveluri
mai ridicate de motivatie intrinsecd si rezilienta
academica [6].

Reducerea suprastimularii digitale prin sub-
stitutie naturala. Comunitatile Zonelor Albastre men-
tin niveluri reduse de expunere la media comerciala
nu prin restrictii impuse, ci prin substitutie: activita-
tile comunitare, mestesugaritul si gatitul colectiv
ocupa timpul care, in alte concepte, este consumat de
ecrane. Cercetarile recente privind efectele suprasti-
mularii digitale [7] sustin ca aceasta substitutie natu-
rald produce efecte neuroprotectoare semnificative la
copiii in curs de dezvoltare.
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In Sardinia (Ogliastra province, Italy), the
prevalence of multigenerational household structure
is associated with high levels of community social
capital and strong intergenerational relationships.
However, this social structure does not necessarily
translate into favourable formal educational outco-
mes, as reflected by the region’s persistently high
school dropout rates [1]. The Adventist community
from Loma Linda is distinguished by exceptionally
low rates of chronic disease among children, a pattern
attributed to dietary simplicity and limited exposure
to consumer culture and commercial advertising [1].
The common mechanism identified across all Blue
Zones is not the absence of stress, but the presence of
structure: clear routines, stable attachment figures,
purpose defined from childhood, dense communities,
and physical activity naturally integrated into daily
life [5]. From an economic perspective, this reflects
the deliberate design of an environment of optimal
complexity level, neither overstimulating nor depri-
ved, but carefully calibrated to support human deve-
lopment.Four principal mechanisms explain the
positive effects of the simplicity observed in Blue
Zone on child well-being.

Reduction of Decision-Making Complexity.
Blue Zone environments are characterised by limited
options and stable routines. Research on decision
fatigue [4] demonstrates that reducing the number of
daily choices frees necessary cognitive resources for
learning and self-regulation. The social architecture
of Blue Zones achieves this effect structurally: mini-
mally processed foods are the most accessible option,
physical activity is embedded in daily routines, and
everyday life follows a predictable rhythm.

Amplification of Social Capital. The moai
networks of Okinawa, the extended family structures
of Sardinia, and the congregations of Loma Linda
(USA) constitute dense networks of mutual support
in which children grow up with multiple stable
attachment figures. Research on resilience identifies
precisely this relational density as one of the stron-
gest predictors of long-term well-being, irrespective
of household income levels [5].

Purpose Integrated from Childhood. The
Okinawan concept of ikigai — the reason for waking
up in the morning, is transmitted to children through
active participation in community life and through
assuming of some roles carrying real responsibility
from still an early age [1]. This early integration of
purpose is associated with higher levels of intrinsic
motivation and academic resilience [6].

Reduction of Digital Overstimulation through
Natural Substitution. Blue Zone communities main-
tain relatively low levels of exposure to commercial
media not through formal restrictions, but through
substitution: community activities, craftsmanship, and
collective food preparation occupy the time that, in
other concepts, is consumed by screens. Recent re-
search on the effects of digital overstimulation sup-
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Conform datelor Biroului National de Statistica
al Republicii Moldova, rata saraciei infantile in ran-
dul copiilor in Republica Moldova a atins aproxi-
mativ 34% in anul 2024 [8]. In UE-27, circa 24%
dintre copiii sub 18 ani se aflau in risc de sdracie sau
excluziune sociala in 2024 [9]. Cazul Zonei Albastre
Okinawa introduce insd o nuanta esentiala: rata sara-
ciei infantile in Okinawa atinge aproape 30% [10].
Aceasta demonstreaza cd longevitatea si bunastarea
comunitard din Zonele Albastre nu sunt produsul
prosperitatii materiale, ci al arhitecturii sociale: coe-
ziunea comunitara si refelele moai compenseaza par-
tial lipsurile financiare, dar nu le elimina.

Abandonul scolar timpuriu releva de asemenea,
asimetrii teritoriale semnificative. Media UE a atins
9,3% in 2024 [11], in timp ce Republica Moldova
inregistreazd aproximativ 12% [12]. Cazul Sardiniei
— Zona Albastra europeana — este ilustrativ: rata
abandonului scolar in Sardinia a atins 17,3% in 2023,
una dintre cele mai ridicate din Italia si din Europa,
aproape unul din cinci elevi parasind scoala inainte
de absolvire [13]. Prin urmare, apartenenta la o Zona
Albastra nu garanteaza automat performanta institu-
tionald formala, factorii culturali locali necesitand
corelare cu politici educationale moderne. Timpul
petrecut in fata ecranelor ramane indicatorul cel mai
dificil de remediat prin politici conventionale. Media
actuala indica aproximativ 4 ore si 44 de minute zil-
nic pentru copiii cu varste Intre 8 si 12 ani din SUA,
cifrd reprezentativa si pentru tendintele europene, in
contrast puternic cu comunitatile din Zonele Albastre,
unde stilul de viata activ si interactiunile comunitare
reduc organic aceasta expunere [14].

Traducerea principiilor Zonelor Albastre in
politici publice nu necesitd bugete exceptionale, ci
reproiectarea arhitecturii sociale a interventiilor exis-
tente. Opt interventii derivate sistematic din princi-
piile Power 9, pot fi propuse pentru contextul refor-
melor sociale din Republica Moldova in procesul de
aderare la UE. Miscarea naturald poate fi operationa-
lizatd prin integrarea a minimum 60 de minute de
activitate fizicd nestructuratd in programul scolar
zilnic — gradini, curti amenajate, trasee pietonale —
mecanism care reduce complexitatea cognitiva, creste
disponibilitatea atentiei si elibereaza ,latimea de
bandd cognitiva”, conectdndu-se direct la pilonul
Garantiei Europene pentru Copii privind accesul la
activitati sportive si recreative [15]. Scopul este
cultivat prin programe de mentorat intergenerational
in comunitatile rurale, in cadrul cédrora persoanele
varstnice transmit copiilor competente practice cu
valoare reala - interventie care amplifica atat capitalul
de competente, cat si retelele de sprijin, cu relevanta
pentru obiectivele de educatie de calitate si inclu-
ziune sociald. Un ritm de viatda mai lent poate fi
introdus structural prin pauze de liniste de 10 minute
in cadrul sesiunilor scolare si prin reducerea temelor
excesive — masuri care regleaza nivelul cortizolului si

ports the argument that this natural substitution pro-
duces significant neuroprotective benefits for child-
ren during critical stages of development [7].

According to data from the National Bureau of
Statistics of the Republic of Moldova, the child po-
verty rate among children in the Republic of Moldova
reached approximately 34% in 2024 [8]. In the EU-
27, around 24% of children under 18 were at risk of
poverty or social exclusion in 2024 [9]. However, the
case of the Blue Zone of Okinawa introduces an
essential nuance: the child poverty rate in Okinawa
reaches nearly 30% [10]. This demonstrates that
longevity and community well-being in Blue Zones
are not the product of material prosperity, but of
social architecture: community cohesion and moai
networks partially compensate for financial hardship,
though they do not eliminate it.

Early school leaving reveals, also, significant
territorial asymmetries. The EU average reached 9.3%
in 2024 [11], while Republic of Moldova records
approximately 12% [12]. The case of Sardinia - a
European Blue Zone, is illustrative: the school dropout
rate in Sardinia reached 17.3% in 2023, one of the
highest in Italy and in Europe, with nearly one in five
students leaving school before completion [13]. There-
fore, belonging to a Blue Zone does not automatically
guarantee formal institutional performance, local
cultural factors requiring alignment with modern
educational policies. Time spent using digital devices
remains one of the most challenging indicators tto
address through conventional policies. The current
average indicates approximately 4 hours and 44 minu-
tes daily for children aged 8-12 in the USA, a figure
representative of European trends as well, in sharp
contrast with Blue Zone communities, where an active
lifestyle and community interactions organically
reduce this exposure [14].

Translating Blue Zone principles into public
policies does not require exceptional financial re-
sources; rather it requires the redesign of the social
architecture underpinning existing interventions. Eight
policy measures, systematically derived from the
Power 9 principles, can be proposed within the context
of social reforms undertaken by Republic of Moldova
during its EU accession process. The principle of
natural movement can be operationalised through the
integration of a minimum of 60 minutes of unstruc-
tured physical activity into the daily school timetable,
supported by school gardens, landscaped courtyards,
and pedestrian-friendly environments. Such measures
reduce cognitive overload, enhance attentional ca-
pacity, and free cognitive resources, while contributing
directly to the objectives of the European Child
Guarantee regarding access to sport and recreational
activities [15]. The principle of purpose can be foste-
red through intergenerational mentoring programmes
in rural communities, in which older adults transmit
practical skills of real value to children. Such inter-
ventions strengthen both human capital and social
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imbunatatesc autoreglarea, contribuind la sanatatea si
bunastarea copilului. Regula 80% poate fi tradusa in
programe de educatie nutritionala centrate pe masa In
familie si In cantine scolare cu portii calibrate si
alimente locale, cu efecte demonstrate asupra redu-
cerii obezitdtii infantile si Tmbunatatirii functiilor
cognitive. Alimentatia vegetala trebuie sprijinitd prin
gradini scolare si comunitare si prin includerea legu-
melor locale in meniurile cantinelor — interventie cu
costuri marginale reduse si impact direct asupra
diversitatii dietetice si reducerii malnutritiei. Aparte-
nenta poate fi consolidatd prin sprijinirea grupurilor
comunitare de tip moai pentru copiii vulnerabili si
prin programe after-school cu bazd comunitard, care
amplifica retelele de sprijin si capitalul relational al
copilului, in concordanta cu pilonii incluziunii sociale
si protectiei copilului. Principiul ,, familia” pe primul
loc presupune politici de concediu parental flexibil si
programe dedicate familiilor cu parinti plecati la
muncd in strdindtate — context structural specific
Republicii Moldova — cu scopul de a restabili atasa-
mentul securizant si de a sprijini ingrijirea si educatia
timpurie. Reteaua sociald potrivitd poate fi cultivata
prin grupuri de semeni organizate in jurul activitatilor
structurate — sport, arta, mestesuguri — ca alternativa
naturald la ecrane, contribuind la incluziunea sociala
si participarea civica a copilului. Cadrul propus se
distinge de abordarile traditionale ale protectiei
copilului prin doua caracteristici:
(1) prioritizeaza reducerea complexitatii ambian-
telor in raport cu cresterea transferurilor mate-
riale — interventii cu costuri marginale mai
mici si efect multiplicator comunitar demons-
trat;
valorifica activele structurale deja existente in
Republica Moldova — retelele comunitare
rurale, gospodarii multi-generationale, tradi-
tille de ajutor reciproc — care constituie un
capital al simplitatii insuficient valorificat
economic si subevaluat in modelele standard
de masurare a bunastarii.
Concluzii
Zonele Albastre demonstreazd cd bundstarea
copilului nu reprezintd o functie liniard a investitiei
materiale, ci o proprietate emergentd a unor sisteme
sociale caracterizate prin simplitate structurata: relatii
sociale dense, rutine stabile, scop integrat, comple-
xitate decizionala redusa si activitate fizica naturala.
Analiza comparativa identificd un deficit specific al
Republicii Moldova nu atat de resurse, cat de arhi-
tectura sociala — deficit care poate fi abordat prin
politici cu costuri reduse, derivate din principiile
Zonelor Albastre. Totodata, analiza comparativa
relevi ca decalajul de bunistare al copilului in
Republica Moldova fatd de Zonele Albastre nu este
de naturd materiald, ci structurald si cd interventiile
inspirate din principiile Power 9, compatibile cu
Garantia Europeana pentru Copii, pot contribui la

O]
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support networks, while contributing to broader goals
related to quality education and social inclusion. A
slower pace of life can be introduced structurally
through 10-minute quiet breaks in school sessions and
through the reduction of excessive homework -
measures that regulate cortisol levels and improve self-
regulation, contributing to child health and well-being.
The 80% rule can be translated into nutritional
education programmes centred on family meals and
school canteens with calibrated portions and locally
sourced foods, with demonstrated effects on reducing
infantile obesity and improving cognitive functions.
Plant-based nutrition should be supported through
school and community gardens and through the inclu-
sion of local vegetables in canteen menus — an inter-
vention with low marginal costs and direct impact on
dietary diversity and the reduction of malnutrition.
Belonging can be strengthened by supporting moai-
type community groups for vulnerable children and
through community-based after-school programmes,
which amplify support networks and the child’s rela-
tional capital, in accordance with the pillars of social
inclusion and child protection. “Family” first principle
entails flexible parental leave policies and dedicated
programmes for families with parents working abroad
— a structural context specific to the Republic of
Moldova — aimed at restoring secure attachment and
supporting early childhood care and education. The
appropriate social network can be cultivated through
peer groups organised around structured activities:
sport, art, craftsmanship, as a natural alternative to
screens, contributing to the child’s social inclusion
and civic participation. The proposed framework dis-
tinguishes itself from traditional child protection
approaches through two characteristics:

(1) it prioritises the reduction of ambient comple-
xity over the increase of material transfers —
interventions with lower marginal costs and a
demonstrated community multiplier effect;

(2) it capitalises on structurally already available
assets in the Republic of Moldova — rural com-
munity networks, multi-generational house-
holds, traditions of mutual assistance — which
constitute an economically underutilized and
undervalued simplicity capital in standard
well-being measurement models.

Conclusions

Blue Zones demonstrate that child well-being is
not representing a linear function of material invest-
ment, but an emergent property of some social
systems characterised by structured simplicity: dense
social relationships, stable routines, integrated pur-
pose, reduced decisional complexity, and natural
physical activity. The comparative analysis identifies
a specific deficit in the Republic of Moldova, not of
resources, but of social architecture, - a deficit that
can be addressed through low-cost policies derived
from Blue Zone principles. Furthermore, the compa-
rative analysis reveals that the child well-being gap in
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diminuarea acestui deficit prin valorificarea activelor
comunitare existente si prin costuri marginale reduse.
Directii viitoare de cercetare includ colectarea sis-
tematicdi de date privind bunastarea copiilor din
comunitatile Zonelor Albastre precum si testarea-
pilot a interventiilor propuse in comunitatile rurale
din Republica Moldova.

Nota: Articolul a fost elaborat in cadrul Sub-
programului 030101 ,, Fortificarea rezilientei, com-
petitivitatii  si  durabilitatii economiei Republicii
Moldova in contextul procesului de aderare la

the Republic of Moldova relative to Blue Zones is not
material but structural in nature, and that interven-
tions derived from the Power 9 principles, compatible
with the European Child Guarantee, can contribute to
the reduction of this deficit through capitalising on
existing community assets and through low marginal
costs. Future research directions include the sys-
tematic collection of data on children well-being
from Blue Zone communities and, also, the pilot
testing of the proposed interventions in rural commu-
nities of the Republic of Moldova.

Uniunea Europeanad”, finantare institutionalda.

10.
11.

12.
13.
14.

15.

Note: The article was developed within the
framework of Subprogram 030101 “Strengthening
the resilience, competitiveness, and sustainability of
the economy of the Republic of Moldova in the
context of the accession process to the European
Union”, institutional research funding.
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Rezumat

Studiul de caz propus spre cercetare eviden-
tiaza integrarea intensiva a Tehnologiilor Informa-
tionale in analiza sistemica a datelor, calibrarea
valorica si formularea unei eventuale evolutii sau
continuitati a acestora. Drept exemplu, este analizat
portofoliul istoric al evolutiei in timp a creditelor, iar
prin intermediul conceptelor de Inteligenta Artifi-
ciala se realizeaza o prognozd, care genereazd o
valoare numerica la o data prestabilita. Pe baza
acestui rezultat, institutia bancard, structurile com-
petente de guvernanta si analiza a datelor, precum §i
directiile de creditare pot lua decizii privind acor-
darea in continuare a produselor bancare. Strategia
poate fi implementata sub mai multe forme, insd, in
cadrul cercetarii, este descris procesul de dezvoltare
a unei aplicatii realizate in limbajul C++, care
utilizeaza modele de invatare automatd §i o retea
neuronald simpld de tip Perceptron, cu scopul obit-
nerii unei precizii sporite.

Cuvinte-cheie: inteligenta artificiald, porto-
foliu de credite, prognozd, retele neuronale, auto-
matizarea proceselor, analiza datelor.

Clasificare JEL: C53, C88, G21.

Introducere

Este cunoscut faptul ca orice institutie bancara
detine anumite produse financiare care ii sustin acti-
vitatea, unul dintre acestea fiind creditul. Creditele, n
esentd, reprezintd Tmprumuturi pe care institutiile
bancare le ofera persoanelor fizice sau juridice, in
dependenta de necesitatile clientilor, incepand de la
creditele de consum, pand la cele ipotecare. Fiecare
dintre acestea are o valoare contractuald initiala, o
ratd lunard de rambursare si alti parametri semni-
ficativi. Pentru a monitoriza evolutia acestora, struc-
turile responsabile pentru analiza creditelor, efec-
tueaza diverse analize si rapoarte privind riscului de
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Abstract

The proposed case study highlights the inten-
sive integration of Information Technologies in the
systemic analysis of data, value calibration, and the
formulation of potential trends regarding their evo-
lution or continuity. As an illustrative example, the
historical evolution of a loan portfolio over time is
analysed, and, through the application of Artificial
Intelligence techniques, a forecast is made that
generates a numerical estimate for a predetermined
future date. Based on this result, the banking insti-
tution, relevant competent governance and data
analysis structures, as well as the lending depart-
ments, can make decisions regarding the further
provision of banking products. The proposed strategy
can be implemented in various forms, however, this
research describes the development of a C++ appli-
cation which uses machine learning models and a
simple Perceptron neural network to achieve a
higher level of forecasting accuracy.

Keywords: artificial intelligence, loan port-
folio, forecasting, neural networks, process automa-
tion, data analysis.

JEL Classification: C53, C88, G21.

Introduction

It is widely recognised that every banking
institution offers a range of financial products that
support its activity, one of the most important being
loans. Loans essentially represent borrowed funds
that banking institutions provide to individuals or
legal entities, depending on clients’ needs, ranging
from consumer loans to mortgages financing. Each
loan is characterised by an initial contractual value, a
monthly repayment rate, and other significant para-
meters. In order to monitor their evolution, the
structures responsible for credit analysis conduct
various assessments and prepare reports regarding
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credit sau capacitatea de rambursare, evidentiind
astfel situatia financiara a beneficiarilor. in regim
obisnuit, aceste analize consuma timp, pentru a fi
integral realizate. In acest context, studiul in cauzi
prezintd initiativa de automatizare a proceselor prin
utilizarea Tehnologiilor Informationale ce includ
concepte de Inteligentd Artificiald. Aceastd abordare
presupune nu doar cresterea eficientei si economi-
sirea timpului in cadrul procedurilor de analiza si
raportare, dar si o sporire a exactitatii si preciziei a
datelor obtinute, facilitind astfel adoptarea unor
decizii corespunzatoare privind mentinerea creditelor
actualilor clienti si dezvoltarea activitatilor de cre-
ditare pentru potentialii clienti ai bancii.

Metodologia cercetérii

Deoarece datele din cadrul bancilor prezinta
un caracter strict confidential, acestea fiind prezentate
cu titlu de exemplu sunt elaborate de catre autori.
Sumele supuse analizei, corespund realitdtii, Insa
rezultatele expuse au rol ilustrativ. In continuare, este
prezentatd o strategie argumentata privind formele de
acordare si administrare a creditelor. Tehnologii
utilizate includ: un Sistem de Gestiune a Bazelor de
Date si limbajul structurat de interogare a bazelor de
date relationale (T-SQL), Microsoft Excel cu forma-
tul: Comma — Separated Values (CSV), limbajul de
programare C++. Din gama metodelor matematice au
fost utilizate regresia liniard si algoritmul Gradient
Descent. Aferent Inteligentei Artificiale, au fost
utilizate: o retea neuronald simpla cu un singur strat
(Perceptron) si elemente de invatare automatd
(Machine Learning).

Rezultate obtinute si discutii

in strictd conformitate cu paradigmele con-
temporane, creditul reprezinta un produs bancar oferit
unei persoane fizice sau juridice, prin intermediul
caruia aceasta obtine acces la resurse financiare pe
care nu le detine la momentul solicitarii. Acest
produs financiar este acordat in baza unor criterii bine
definite, care includ analiza capacitatii de rambursare,
istoricul de credit al solicitantului si riscurile asociate
[1]. Persoana sau entitatea, care acceseaza creditul, se
angajeaza sd returneze suma primitd intr-o perioada
de timp stabilita, impreuna cu dobanda aferenta, ce
constituie costul utilizarii capitalului Imprumutat.

in prezent, creditele prezinti o diversitate
larga, in dependenta de scopul, pe care il urmareste
clientul [2]. In acest sens, cele mai raspandite tipuri
de credite sunt:

1. Creditele de consum — destinate finantarii
nevoilor personale ale clientilor (achizitio-
narea de bunuri, servicii);

2. Creditele ipotecare — utilizate pentru achizitio-
narea sau renovarea locuintelor;

3. Creditele pentru afaceri — acordate companii-
lor pentru a sustine diverse activititi comer-
ciale sau investitionale.

credit risk or repayment capacity, thereby highligh-
ting the financial situation of the beneficiaries.
However, these analyses are routinely time-consu-
ming and resource-intensive. In this context, the
present study introduces an initiative aimed at auto-
mating such processes through the use of Information
Technologies that include Artificial Intelligence
concepts. This approach not only involves enhances
efficiency and reduces the time required for analysis
and reporting procedures but also improves the
accuracy and precision of the data obtained, thus
facilitating the adoption of appropriate decisions
regarding both the management nance of current
clients' loans and the development of lending activi-
ties for potential bank clients.

Research Methodology

Given the strictly confidential nature of baning
data, the figures presented in the study have developed
by the authors for illustrative purposes. Although the
amounts subjected to analysis correspond to reality, the
results presented serve solely as examples. Further-
more, the study outlines a reasoned strategy regarding
the mechanisms for granting and managing loans. The
technologies used include: a Database Management
System and the structured query language for
relational databases (T-SQL), Microsoft Excel using
the Comma-Separated Values (CSV) format, and the
C++ programming language. From the range of
mathematical modelling concepts, linear regression
and the Gradient Descent algorithm were utilised. In
terms of Atrtificial Intelligence, the research incorpo-
rates a simple single-layer neural network (Perceptron)
and Machine Learning techniques.

Obtained Results and Discussion

In strict accordance with contemporary
paradigms, a loan is a banking product offered to a
physical or legal person, through which they gain
access to financial resources they do not possess at
the time of the request. This financial product is
granted based on well-defined criteria, which include
the analysis of the repayment capacity, the applicant's
credit history, and the associated risks [1]. The person
or entity accessing the loan commits to returning the
received amount within an established timeframe,
together with the related interest, which constitutes
the cost of using the borrowed capital.

Currently, loans show a wide diversity, de-
pending on the client's objective [2]. In this regard,
the most widespread types of loans are:

1. Consumer loans — intended to finance clients'
personal needs (purchasing goods and ser-
vices);

2. Mortgage loans — used for purchasing or
renovating residential properties;

3. Business loans — granted to companies in
order to support various commercial or
investment activities.
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Tipurile de credite enumerate sunt acordate,
practic, de majoritatea bancilor comerciale, fiind
produse financiare strategice, cu capacitati de asigu-
rare a diverselor nevoi ale clientilor.

in mod traditional, toate bancile dispun de
echipe specializate in analiza datelor, performantei si
evolutiei actualitatii institutiei financiare, atat la
nivelul clientilor, cat si la nivelul produselor finan-
ciare pe care le detin. In cadrul cercetirii efectuate, se
evidentiaza faptul ca analiza creditelor este un proces
complex, prin care institutiile financiare au obligatia
de a realiza evaludri detaliate pentru a stabili con-
ditiile actuale de sustenabilitate, monitorizare, con-
tinuitate si supraveghere a creditarii. Daca in prece-
dent, analiza datelor se efectua manual, cu o eficienta
redusd din punct de vedere al timpului, In prezent,
Tehnologiile Informationale intervin in sprijinul
acestui proces.

in prezent, bancile, impreuna cu echipele de
Business Intelligence, au inceput sa adopte solutii de
automatizare bazate pe tehnici si tehnologii moderne,
cu un accent deosebit pe aplicarea Inteligentei Arti-
ficiale (IA). Aceste tehnologii oferd o serie de avan-
taje semnificative institutiilor financiare:

a. Precizie sporitid — Inteligenta Artificiala poate
identifica anomalii si riscuri ascunse cu O
acuratete mai mare decat metodele traditio-
nale, reducand la minimum erorile umane [3].

b. Imbundtditirea procesului decizional — Algo-
ritmii de invatare automatd si analizele pre-
dictive permit bancilor sd prevadd procesul
comportamental de rambursare al clientilor si
sa optimizeze conditiile de creditare.

C. Monitorizarea creditelor si analiza pietei —
Inteligenta Artificiald si tehnologiile avansate
contribuie nu doar la evaluarea individuala a
creditelor, ci si la supravegherea pietei de cre-
ditare in ansamblu.

Luénd in considerare toate cele mentionate
referitoare la credite i automatizarea procesului de
supraveghere a acestora, In continuare va fi prezen-
tatd o solutie tehnicd in acest sens. Pentru inceput,
vor fi prezentate modelele matematice, care stau la
baza analizei datelor, respectiv regresia liniard si
metoda coborérii pe gradient.

Pentru a automatiza supravegherea creditelor,
un model de regresie liniara poate fi utilizat pentru a
prezice comportamentul financiar al debitorilor pe
baza unor factori precum veniturile, scorurile de
credit, istoricul de plata si valoarea totala a activelor.
Metoda coborarii pe gradient permite ajustarea
iterativa a modelului, fiind foarte utila in seturile mari
de date, unde metoda clasica a celor mai mici patrate
poate deveni costisitoare din punct de vedere tehnic.

In esent, regresia liniara reprezinti o metoda
statisticd simpla si des utilizatd pentru a modela
relatia dintre o variabila dependenta (de obicei notata
CU y) si una sau mai multe variabile independente
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The aforementioned types of loans are offered
by the majority of commercial banks and constitute
strategic financial products capable of addressing
various client needs.

Traditionally, banks maintain specialised teams
for analysing data, performance indicators, and the
current evolution of the financial institution, both at the
client level and at the level of the financial products
they hold. The conducted research highlights that
credit analysis is a complex process through which
financial institutions are required to perform detailed
evaluations aimed at assessing sustainability, moni-
toring performance, ensuring continuity, and super-
vising lending activities. If previously data analysis
was predominantly performed manually, with reduced
time efficiency, Information Technologies currently
intervene to support this process.

Nowadays, banks, together with Business
Intelligence teams, have started to adopt automation
solutions based on modern techniques and techno-
logies, with a special emphasis on applying Artificial
Intelligence (Al). These technologies offer a series of
significant advantages to financial institutions:

a. Increased precision — Atrtificial Intelligence
can identify anomalies and hidden risks with
higher accuracy than traditional methods,
thereby minimising human errors [3].

b. Improved decision-making process — Machine
learning algorithms and predictive analytics
allow banks to forecast clients' repayment
behaviour and optimise lending conditions
accordingly.

c. Loan monitoring and market analysis — Arti-
ficial Intelligence and advanced technologies
contribute not only to the evaluation of
individual creditworthiness but also to the
supervision and analysis of the lending mar-
ket as a whole.

Considering the aspects mentioned above
regarding loans and the automation of their supervision
process, a technical solution addressing is presented
below. Firstly, the mathematical models underlying the
data analysis approach are presented, namely linear
regression and the gradient descent method.

To automate credit supervision, a linear re-
gression model may be used to predict the financial
behaviour of borrowers based on factors such as
income, credit scores, payment history, and total
value od assets. The gradient descent method allows
the iterative adjustment of model parameters and is
particularly useful when large datasets, where the
classical ordinary least squares method may become
technically costly. In essence, linear regression repre-
sents a simple and frequently used statistical method
to model the relationship between a dependent va-
riable (usually denoted by y) and one or more inde-
pendent variables (denoted by x). Its purpose is to
determine the coefficients of a linear function that
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(notate cu x). Scopul acesteia este de a determina
coeficientii unei functii liniare, care aratd cat de bine
variabilele independente pot explica sau prezice
variabila dependenta [4].

y=Bot+pix+e

unde: x — variabila independenta; y — varia-
bila dependenta; pf, — reprezintd termenul liber
(ordonata la origine) reprezentind valoarea lui y la
conditia x = 0; B, — coeficientul de regresie (panta
dreptei) care evidentiazd schimbarea lui y, la 0
variatie unitard a lui x; € — termenul de eroare cu
distributie normala.

Coeficientii S, si f; pot fi determinati prin
intermediul metodei celor mai mici patrate, care are
proprictatea matematicdi de a minimiza suma
patratelor diferentelor dintre valorile controlate si
estimarile variabilei y, conform relatiei:

minﬁo.ﬁl Z?=1(yi

Pentru minimizarea functiei de cost, se va
utiliza metoda Gradient Descent, care presupune o
tehnica iterativd, care ajusteazad coeficientii Sy si 53
in directia gradientului negativ, astfel apropiind
valorile obtinute de cele optime [5]. In acest sens,
functia de cost care urmeaza a fi ajustatd este
urmatoarea:

JBo,B) = o= T = (Bo + Brx))?

Expresia matematica de actualizare iterativa
pentru Gradient Descent este:

Bj =B —

unde: a — reprezinta rata de invatare (un para-
metru specific algoritmilor de Inteligenta Artificiald)
si J(Bo, B1) — functia de cost.

Iterdnd aceastd formuld, datele obtinute prin
regresia liniara, vor fi aduse la limitele adimisibile
realitatii ca sa fie mai apropiate de valorile prece-
dente. Acest proces este denumit — calibrarea datelor.

Avand deja modelul matematic corespunzator,
poate fi definitd si functionalitatea aplicatiei, care va
realiza o prognoza, pe baza datelor istorice prezente
intr-un fisier Excel cu extensia .Csv;

Inainte de executarea aplicatiei, este necesar
extragerea din Sistemul de Gestiune a Bazelor de
Date (SGBD) a informatiei necesare, care va fi
analizati automat. in cazul dat, conform Figurei 1
vor fi extrase date din baza de date exemplificativa
BankHistoricalData (marcata conventional cu 1),
respectiv din tabela dbo.BankLoanPortfolio (marcata
conventional cu 2):

best describe how the independent variables explain
or predict the dependent variable [4].

@)

where x — independent variable, y — depen-
dent variable, B, — intercept, representing the value
of y when x = 0, fB; — slope coefficient, indicating
the change in y for a one-unit change in x, € — error
term, assumed to follow a normal distribution.

Coefficients B, and B, can be determined
using the least squares method, which possesses the
mathematical property of minimising the sum of the
squared differences between the observed values and
the estimated values of y, according to the following
relationship:

= (Bo + P1x:))* @)

To minimise the cost function Gradient
Descent will be applied. This iterative optimisation
method adjusts the coefficients S, and §; in the
direction of the negative gradient, thereby moving the
parameter estimates closer to their optimal values [5].
In this context, the function to be minimised is
defined as follows:

@)

The mathematical expression for the iterative
update in Gradient Descent:

9J(Bo.B1)
6ﬁj

a 4

where a — represents the learning rate (a con-
cept specific to elements of Artificial Intelligence)
and J(B,, B1) — the cost function.

By iteratively applying this formula, the data
obtained from linear regression are adjusted towards
admissible real-world limits and values closer to the
observed data, a process known as data calibration.

Having established the corresponding mathe-
matical model, the functionality of the proposed
application can then be defined: it will perform a
forecast (prediction) based on historical data con-
tained in an Excel file with the .csv extension;

Prior to the execution of the application, it
is necessary to extract the required information
from the Database Management System (DBMS),
which will be automatically analysed. In this case,
according to Figure 1, the data are extracted from
the exemplary database BankHistoricalData (con-
ventionally marked with 1), specifically from the
table dbo.BankLoanPortfolio (conventionally marked
with 2).

Revista / Journal ,, ECONOMICA” nr.2(136) 2026



FINANTE, CONTABILITATE, ANALIZA SI INFORMATICA ECONOMICA/ FINANCE, ACCOUNTING, ECONOMIC ANALYSIS AND INFORMATICS

Object Explorer

Connect = ¥ *§ & oM

~ 0 >

= I3 Databases
7 Systern Databases
7 Database Snapshots
= W BankHistoricalData ‘—
7 Database Diagrams
B [ Tables
7 Systern Tables
7 FileTables
7 External Tables
7 Graph Tables

R dbo.BanklLoanPortfolio 4—

T Views

7 External Resources
7 Synonyms

= Programmability
T Query Store

7 Service Broker

7 Storage

= Security

T Security

7l Server Objects

7 Replication

=l Management

[#] ¥Event Profiler

HEREEEEEA

EEHEBA

= @ WIN-7KEPMI7605MN\SOLEXPRESS (SOL Server 16.0.1000 - WIN-7KBPMI7BOSM user

Figura 1. Sursa informationald a SGBD
pentru extragerea datelor
aferente creditelor/

Figure 1. Database Management System
(DBMS) information source
for extracting credit-related data
Sursa: elaborata de catre autori/
Source: developed by the authors

Pentru realizarea automata a prognozei, va fi
necesar ca, cu ajutorul limbajului structurat de
interogare Transact — SQL (T-SQL), sd fie extrase
datele necesare, precum data de raportare si bilantul
total al creditelor pentru fiecare data. in mod teoretic,
tabela dbo.BankLoanPortfolio functioneazd pentru
fiecare sfarsit de lund, cumuland toate soldurile
creditelor. Drept exemplu, vor fi analizate primele
trei trimestre (Q1: 01.01 — 31.03, Q2: 01.04 — 30.06
si Q3: 01.07 — 30.09) ale anului 2024. Drept urmare,
perioada de raportare definita in script va fi cuprinsa
intre ,,2024-01-01" si ,,2024-09-30”. Rezultatul gene-
rat de script trebuie sd contind noua inregistrari,
corespunzitoare fiecdrui sfarsit de luna (EOM- End
Of Month) impreund cu suma totald corespunzitoare
acesteia. Mai jos este prezentat scriptul T-SQL,
corespunzator cerintelor definite.

For the automated completion of the fore-
cast, it will be necessary, using the structured query
language (T-SQL), to extract the required data, such
as the reporting date and the total loan balance per
date. Theoretically, the dbo.BankLoanPortfolio table
operates at each month’s end, cumulatively recording
all loan balances. As an example, the first three
quarters of 2024 are considered : (Q1: 01.01 — 31.03,
Q2: 01.04 — 30.06, and Q3: 01.07 — 30.09). Accor-
dingly, the reporting period defined in the script has
a start date of “2024-01°01” and an end date of
“2024-09-30”. The script output should return nine
records, each representing the End of Month (EOM),
together with the corresponding total balance. The T-
SQL script that meets these specified requirements is
presented below.

[Ooebpom o [Eeempenees |
Connect~ ¥ *§ m T ¢ Eldeclare @StartReportingPeriod date, @EndReportingPeriod date;
B @ WIN-TKBPMIT605N\SOLEXPRESS (SOL Server 16.0.1000 - WIN-7KBPMIT605N\user set @tartReportingPeriod = '2024-01-01'
B K3 Databases

[ Systern Databases
I Database Snapshots
g i@ BankHistoricalData
¥ Database Diagrams
B i Tables
¥ System Tables
¥ FileTables
K External Tables
¥ Graph Tables
[ dbo.BankLoanPortfolio
K Views
1 External Resources
¥ Synonyms
1 Programmability
¥ Query Store
¥ Service Broker
3 Storage
B Security
I Security
[ Server Objects
¥ Replication
¥ Management
[ XEvent Profiler

lselect

where

set @EndReportingPeriod = getdate()

blp.BankReportingDate,
blp.BankLoansTotalBalance
from BankHistoricalData.dbo.BankLoanPortfolio as blp

| blp.BankReportingDate between @StartReportingPeriod and @EndReportingPeriod

Figura 2. Scriptul nr.1 Sursa informationald a SGBD pentru extragerea datelor aferente creditelor/
Figure 2. Script no.1, DBMS information source for extracting credit-related data
Sursd: elaboratd de catre autori/ Source: developed by the authors

Pentru a asigura includerea tuturor perioadelor
relevante, variabilei @EndReportingPeriod ii va fi
atribuita functia ,, GETDATE ()", care are proprietatea
de a prelua data curentd. In continuare, sunt prezen-
tate rezultatele ruldrii scriptului T-SQL, in Figura 3.

Revista / Journal ,, ECONOMICA” nr.2(136) 2026

To ensure that all reporting periods are inclu-
ded, the variable @EndReportingPeriod is assigned
the “GETDATE ()” function, which retrieves the
current date. The results obtained after executing the
T-SQL script are presented in Figure 3 below.
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LoanDataGen.sql -...MI7T6Q5N wser (68)) + X

set @StartReportingPeriod =
set @EndReportingPeriod =

-Iselect
blp.BankReportingDate,
blp.BankLoansTotalBalance

where

145 % d
BB Resutts
B

B

TBH3A033E
20240331
20240430
20240531
2024-06-30
2024-07-31
2024-08-31
2024-09-30

B Messages

BankLoans TotalBalance  m——

58350078 53
59023456 78
60050000 25
§1083000.75
62030000.89
63012500.13
64045000.27
65083500.33
66123456 79

<+

Wm W R W=

-ldeclare @StartReportingPeriod date,
'2824-01-01"
getdate()

from BankHistoricalData.dbo.BankLoanPortfolio as blp

blp.BankReportingDate between @StartReportingPeriod and @EndReportingPeriod|

@EndReportingPeriod date;

Figura 3. Rezultatele rularii scriptului nr.1/ Figure 3. Results of executing Script No.1
Sursa: elaboratd de catre autori/ Source: developed by the authors

Tabelul-rezultat este exportat intr-un fisier MS
Excel (in formatul .csv), stocat in aceeasi directiva cu
aplicatia pentru prognoza. Aplicatia ce urmeaza a fi
prezentata, fiind realizatd cu ajutorul limbajului de
programare C++, va efectua prognoze, pe baza de da-
tele obtinute din SGBD. Codul C++ utilizeaza con-
cepte de Inteligentd Artificiald, dupa cum a fost men-
tionat anterior. Drept functionalitate, acesta are urma-
toarele elemente-cheie:

a. Citirea fisierului .csv:
Sectiunea nr.l1 de cod C++ pentru citirea
fisierului .csv;

The resulting table is inserted into a Microsoft
Excel file (in .csv format) located in the same direc-
tory as the forecasting application. The application,
which is presented below and developed using the
C++ programming language, performs a forecast ba-
sed on the data obtained from the DBMS. As pre-
viously mentioned, the C++ code incorporates Artifi-
cial Intelligence concepts. ,. Its key functionalities
include:

a. Reading the .csv file:
Section No.1 of the C++ code for reading the
.csv file;

#tdefine READ_CSV(filename, xDates, ySums, result) { \

std::ifstream file(filename); \
if (!file.is_open()) { \

std::cerr << ORANGE << "Error opening file!" << RESET_COLOR << std::endl; \

result = false; \
} else { \

std::string line, date; \

double sum; \

std::getline(file, line); \

while (std::getline(file, line)) { \
std::istringstream ss(line); \
std::getline(ss, date, ','); \
Ss >> sum; \
int days; \
DATE_TO_DAYS(date, days); \
xDates.push_back(days); \
ySums.push_back(sum); \

A
file.close(); \
result = true; \

A

Sursd: elaborata de catre autori/ Source: developed by the authors
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Utilitate: Prin incarcarea datelor istorice de
tip ,,datd — suma”, se creeazd baza de antrenament a
modelului de prognoza. Din perspectiva financiara,
acest pas corespunde construirii unei serii cronolo-
gice care reflectd evolutia zilnicd a unui indicator-
cheie, in cazul studiului dat, soldul total al porto-
foliului de credite. In analiza financiard, importanta
citirii si preprocesdrii corecte a datelor nu poate fi
subestimata, deoarece calitatea predictiilor ulterioare
depinde direct de exactitatea si consistenta acestor
informatii. In plus, aceasti etapa asigura posibilitatea
detectdrii unor tipare sezoniere, identificarii valorilor
aplicate (plati exceptionale, rambursari anticipate) si
pregétirii ulterioare a datelor pentru scenarii de stres
sau proiectii bugetare.

b. Implementarea macrocomenzii LINEAR:
Sectiunea nr.2 de cod C++ pentru macrocomanda
LINEAR;

#define LINEAR(x, result) { \
result = x; \
}

Utility: By loading historical “date—amount”
data, the training base of the forecasting model is
created. From a financial perspective, this step
corresponds to building a time series that reflects the
daily evolution of a key indicator, in this study, the
total balance of the loan portfolio. In financial ana-
lysis, the importance of accurately reading and pre-
processing data cannot be overstated, as the quality
of subsequent predictions depends directly on the
precision and consistency of this information.
Furthermore, this stage enables the detection of
seasonal patterns, the identification of outliers (such
as exceptional payments or early repayments), and
the further preparation of data for subsequent stress-
testing or budget projection scenarios.

b. Implementation of the LINEAR macro:
Section No.2 of the C++ code for the LINEAR
macro;

Sursa: elaboratd de catre autori/ Source: developed by the authors

Utilitatea acestei alegeri este evidenta atunci
cand obiectivul este prognoza unor valori continue,
precum sumele financiare. Spre deosebire de functiile
de activare neliniare (Sigmoid, ReLU, Tanh), care
limiteaza sau distorsioneaza intervalul iesirii, macro-
comanda Linear permite estimarea unor valori nein-
gradite, fiind astfel varianta optimd pentru progno-
zarea sumelor monetare. Din perspectiva financiara,
aceasta echivaleaza cu un model simplu de crestere
liniard sau cu o proiectie pe termen scurt a evolutiei
portofoliului.

c. Antrenarea Perceptronului:
Sectiunea nr.3 de cod C++ pentru antrenarea
Perceptronului;

The usefulness of this choice becomes evident
when the objective is to forecast continuous values,
such as financial amounts. Unlike non-linear acti-
vation functions (Sigmoid, ReLU, Tanh), which may
limit or transform the output range, the Linear macro
allows the prediction of unbounded values, making it
the optimal option for forecasting monetary amounts.
From a financial perspective, this approach corres-
ponds to a simple linear growth model or a short-term
projection of portfolio developments.

¢. Training the Perceptron:
Section No.3 of the C++ code for training the
Perceptron;

#tdefine TRAIN_PERCEPTRON(xDates, ySums, weights, bias, learningRate, epochs) { \

int n = xDates.size(); \
for (int epoch =
for (int i =
double z =

double prediction; \
LINEAR(z, prediction); \

0; i< n; i++) { \

0; epoch < epochs; epoch++) { \

weights[@] * xDates[i] + bias; \

double error = ySums[i] - prediction; \

double dLinear; \

LINEAR_DERIVATIVE(prediction, dLinear); \
weights[@] += learningRate * error * dLinear * xDates[i]; \
bias += learningRate * error * dLinear; \

A
if (epoch % 100 == 0) { \

std::cout << ORANGE << "Epoch " << epoch << " completed." << RESET_COLOR <<

std::endl; \
A
I\

Sursd: elaboratd de catre autori/ Source: developed by the authors
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Utilitate: Invatarea propriu-zisa a modelului:
prin ajustdri repetate, perceptronul identifica relatia
dintre date (numarul de zile) si sumele asociate. Din
perspectiva financiard, acest proces corespunde cali-
brarii unui model predictiv care, pe baza istoricului,
poate estima seturile de date viitoare. Modelul invata
efectiv cum se distribuie 1n timp valorile financiare,
iar la final poate fi utilizat pentru a anticipa evolutia
portofoliului. De asemenea, este important de mentio-
nat cd perceptronul reprezintd echivalentul unui
neuron biologic, definit matematic ca un element fun-
damental al Inteligentei Artificiale, care calculeaza o
sumd ponderatd a intrarilor, multiplicind fiecare
intrare cu ponderea sa (care reprezintd importanta
intrarilor respective) si apoi adund toate produsele
[6]. Modelul matematic este reprezentat mai jos:

z = Xiea(Wn ¥ %)) + b

unde: w, reprezinta greutatile, x, sunt
intrarile de date, b — reprezinta constanta de ajustare a
rezultatului final, denumita si bias.

d. Prognoza:
Sectiunea nr.4 de cod C++ pentru prognoza;

Utility: This stage represents the actual lear-
ning of the model: through repeated adjustments, the
perceptron identifies the relationship between the
input data (number of days) and the corresponding
financial amounts. From a financial perspective, this
process corresponds to the calibration of a predictive
model that, based on historical records, can estimate
future datasets. The model effectively learns how
financial values are distributed over time and can
subsequently be used to anticipate portfolio develop-
ments. It is also important to note that the perceptron
is the equivalent of a biological neuron and is
mathematically defined as a fundamental element of
Artificial Intelligence. It computes a weighted sum of
the inputs by multiplying each input by its weight
(representing the importance of each input) and then
summing all the products [6]. The mathematical mo-
del is shown below:

®)

where w,, represents the weights, x,, are the
data inputs, b — is a constant used to adjust the final
result, also referred to as the bias.
d. Forecast:
Section No.4 of the C++ code for Forecast;

#tdefine FORECAST_PERCEPTRON(newDate, weights, bias, result) { \

double z =
LINEAR(z, result); \

weights[@] * newDate + bias; \

Sursd: elaborat de catre autori/ Source: developed by the authors

Din punct de vedere practic, aceasta este func-
tionalitatea care confera valoare aplicatiei: oferad
posibilitatea de a prognoza bilantul portofoliului de
credite pentru perioade viitoare.

In analiza financiari, o astfel de prognoza
sprijind procese precum planificarea lichiditatii,
estimarea fluxurilor de numerar, calculul rezervelor
minime obligatorii si evaluarea riscului financiar [7].
Desi modelul implementat este unul simplu (liniar),
acesta poate fi extins ulterior prin activari neliniare,
introducerea mai multor variabile explicative sau
integrarea unor metode avansate de regresie. Totusi,
chiar si in aceastd forma elementara, instrumentul are
o utilitate practica pentru un analist financiar, per-
mitind obtinerea rapidd a unor estimari preliminare
pe baza datelor istorice.

Drept rezultat a solutiei tehnice, perceptronul
liniar se evidentiaza ca un instrument util in domeniul
analizei datelor, oferind un cadru simplu, pentru
explorarea relatiilor dintre variabile si realizarea unor
prognoze preliminare. Bazat pe o formulare matema-
tica elementara, acesta opereaza printr-o combinatie
liniard a variabilelor de intrare, completatd de un
termen de ajustare (bias), ceea ce ii confera atat cla-
ritate 1n interpretare, cat si usurintd in implementare.

In analiza financiara, aplicabilitatea percep-
tronului liniar se manifestd prin capacitatea sa de a
sprijini estimarea evolutiei unui produs bancar spe-
cific, anticiparea fluxurilor de numerar si conturarea

From a practical standpoint, this is the func-
tionality that gives the application its value: it
provides the ability to forecast the loan portfolio
balance for future periods. In financial analysis, such
forecasting supports processes such as liquidity
planning, cash-flow estimation, calculation of mini-
mum reserve requirements, and assessment of finan-
cial risk [7]. Although the implemented model is
simple (linear), it can be further extended through
non-linear activations, the introduction of additional
explanatory variables, or the integration of advanced
regression methods. Nevertheless, even in this basic
form, the tool offers significant practical utility for a
financial analyst, enabling rapid preliminary estima-
tes based on historical data.

As a technical solution overall, the linear
perceptron stands out as a useful instrument in data
analysis, offering a straightforward framework for
exploring relationships between variables and pro-
ducing preliminary forecasts. Based on a simple
mathematical formulation, it operates through a linear
combination of input variables complemented by an
adjustment term (bias), which provides clarity in
interpretation. In financial analysis, the applicability
of the linear perceptron is evident in its ability to
support the estimation of the evolution of a specific
banking product, the anticipation of cash flows, and
the formation of perspectives regarding the develop-
ment of asset or bond portfolios. At the same time,
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unor perspective privind evolutia portofoliilor de acti-
ve sau a obligatiunilor. Totodata, simplitatea metodei il
recomanda ca etapa initiald in procesul de modelare.

Astfel, perceptronul liniar nu trebuie privit
doar ca un model predictiv limitat, ci si ca un punct
de plecare indispensabil in procesul de dezvoltare a
tehnicilor moderne de Invétare automata si a modele-
lor complexe utilizate in cercetarea contemporand si
in practica economicd. Conform functionalitatilor
implementate, in imaginile ce urmeaza este prezen-
tata functionalitatea aplicatiei in timp real. Aplicatia
poate fi accesatda de orice utilizator, care o detine.
Primul pas consta in introducerea datelor istorice in
fisierul .csv, dupa cum este demonstrat in Figura 4,
ce urmeaza:

the simplicity of the method recommends it as an
initial stage in the modelling process. Thus, the linear
perceptron should not be viewed merely as a limited
predictive model, but also as an indispensable starting
point in the development of modern machine-learning
techniques and complex models used in contempo-
rary research and economic practice. According to
the implemented functionalities, the following figures
illustrate the real-time operation application. The
application can be accessed by any authorised user
who has access to it. The first step to perform is ente-
ring the historical data into the .csv file, as demon-
strated in Figure 4 below:

LoanDataenql -.Mizssnvnaser -2 = > |

Eldeclare @startReportingPeriod date, @EndReportingPeriod date;
set @startReportingPeriod = '2024-01-01°
set @EndReportingPeriod = getdate()
Elselect
blp.BankReportingDate, a Do os et P search 2 U
blp -BankLoansTotalBalance Fle ~ Home Insert Page Layout Formulas Data Review View Help  Power Pivot
from BankHistoricalData.dbo. - - ) —
where El"j X A == % fEfl Conditional Formatting ~ ﬁ /()
blp . BankRepor‘tingDate betwed Paste [B v Font | Alignment | Mumber [ Format as Table ~ Cells | Editing | Add-ins
- - ¥ v - e TG Cell Styles ~ - -
Clipboard = Styles Add-ins o~
E4 IR RV ~
A B c D | E | F G H a
1 |BankReportingDate = BanklLoansTotalBalance
2 1/31/2024 58,990,078.53
3 2{25/2024 59,023,456.78
| 4| 3/31/204 §0,050,000.25 [ 1
1M5% - 5 4/30/2024 61,089,000.75
B Resutts gl Messages 6 5/31/2024 62,030,000.89
BankReportingDate ~ BankLoansTotalBalance 7 6/30/2024 03,012,500.13 B
1120240131 | 50990078.53 8 7/31/2024 64,045,000.27
2 202402-29 55023456.78 ] 83142024 65,089,500.33
3 20240331 60050000.25 10 9/30/2024 66,123,456.79
4 20240430 £1083000.75 1
5 20240531 62030000.89 J-?-/'
6 20240630 €3012500.13 / 13
7 20240731 £4045000.27 o .
3 20240831 £5083500.33 q B HDP o « o
9 20240330 €6123456.79 — —
Ready % Accessibility: Unavailable H 0 —— s+ 1om

Figura 4. Introducerea datelor istorice din SGBD in

MS Excel (.csv)/ Figure 4. Entry of historical data

from the DBMS into Microsoft Excel (.csv)
Sursd: elaboratd de catre autori/ Source: developed by the authors

Ulterior fisierul MS Excel este salvat, dupa

Subsequently, the Microsoft Excel file is

care este executata aplicatia C++, dupd cum este saved, and then the C++ application is launched, as

demonstrat in Figura 5 de mai jos.

Loan Portfolio Forecast (AI Powered)

2. Forecast New Date
3. Exit

‘l. Read CSV and Train Neural Network
‘Enter your choice: |
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shown in Figure 5 below.

Figura 5. Aplicatia in derulare. Meniul de comanda/
Figure 5. Application in operation — Command menu

Sursd: elaborata de catre autori/
Source: developed by the authors
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Conform Figurii 5 este evidentiatd aplicatia,
in cadrul cdreia utilizatorul are posibilitatea de a
efectua citirea fisierului .csv, si ulterior, antrenarea
automata a retelei neuronale, care opereazad direct
asupra datelor scanate. Apoi, utilizatorul va avea
oportunitatea de a efectua prognoza asupra portofo-
liului de credite. Aceste etape sunt reprezentate in
figurile urmatoare.

Figura 6. incircarea fisierului .csv
pentru procesarea datelor prin 1A/
Figure 6. Application in operation —
Command menu
Sursd: elaborata de catre autoril
Source: developed by the authors

In cadrul Figurii 6 este demonstrata etapa de
incarcare a fisierului cu date istorice. Ulterior incar-
carii, fisierul va fi procesat de catre componentele 1A
ale aplicatiei, in strictd conformitate cu conceptele
descrise si implementate in cadrul acestui studiu.

According to Figure 5, the application is
shown, in which the user can read the .csv file and
automatically train the neural network that works
directly with the scanned data. The user then has the
opportunity to generate a forecast for the loan
portfolio. These steps are illustrated in the following
figures.

Loan Portfolio Forecast (AI Powered)

1. Read CSV and Train Neural Network
B2. Forecast New Date
3. Exit

Enter your choice: 2
Enter a date to forecast (YYYY—HH-DD):|

In Figure 6, the stage of uploading the file
with historical data is shown. After the upload, the
file will be processed by the application’s Artificial
Intelligence (Al) components, in strict accordance
with the concepts described and implemented in this
study.

1
ILoan Portfolio Forecast (AI Powered)

Figura 7. Afisarea rezultatului final
al procesarii portofoliului/ Figure 7.
Final display of the portfolio processing result

1. Read CSV and Train Neural Network
2. Forecast New Date
3. Exit

Sursd: elaborata de catre autori/
Source: developed by the authors

Enter your choice: 2
Enter a date to forecast (YYYY=MM=DD): 262u4-12-31
Forecasted sum for 2024-12-31:| —7803.2

Press Enter to continue...

Dupa cum se poate observa in Figura 7, utili-
zatorul a introdus data pentru care urmeaza sa fie
generatd prognoza, iar aplicatia a returnat valoarea —
7803.2, ceea ce semnifica faptul cd portofoliul de
credite se va diminua pana la data de 2024-12-31, cu
valoarea indicata.

Reiesind din functionalitatile aplicatiei, poate
fi formulatd urmatoarea concluzie: deoarece data
introdusa reprezinta sfarsitul ultimului trimestru al
anului 2024, se atestd o usoard reducere a activitatii
de creditare, intrucat, din punct de vedere statistic,
orice bancd comerciald acordd mai putine credite in
perioadele de finalizare a ultimului trimestru. Drept
motiv, acestea, de reguld, 1si evalueaza performantele
financiare aferente intregului an si, in functie de
rezultate, pot decide sa fie mai prudente in acordarea
de credite, fapt ce contribuie la optimizarea a bilantu-
rilor si la atingerea obiectivelor financiare stabilite.
De asemenea, in aceastd perioadd, bancile adopta o
atitudine mai conservatoare din perspectiva gestio-
narii riscurilor, dorind si minimizeze expunerile

As shown in Figure 7, the user entered the
date for which the forecast was to be generated, and
the application returned the value —7803.2, indicating
that the loan portfolio is projected to decrease by the
specified amount as of 31 December 2024.

Based on the functionality of the application,
the following conclusion can be drawn: Since the
entered date marks the end of the final quarter of
2024, the forecast suggests a slight decline in loan
issuance. Statistically, commercial banks tend to
grant fewer loans during the closing period of the last
quarter. The primary reason is that banks typically
evaluate their annual financial performance during
this period and, depending on the results obtained,
may choose to adopt a more cautious lending
approach. This strategy helps them optimise balance
sheets and achieve financial targets. In addition,
during this period banks become more conservative
in risk management, seeking to minimise financial
exposures that could affect their stability. Conse-
quently, clients who already hold loans continue
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financiare care ar putea afecta stabilitatea acestora. In
mod evident, clientii care detin credite, efectueaza
achitarea ratelor lunare, fapt care genereaza intr-0
masurd mai mare, intrari de fonduri pentru banca
decat iesiri de fonduri.

Concluzii

In urma efectudrii acestui studiu, poate fi
dedus cu certitudine faptul cad Inteligenta Artificiala
reprezinta o relevantd majora in prognozarea perfor-
mantei datelor si a produselor bancare, in cazul dat, a
portofoliilor de credite. Prin analizarea unor volume
mari de date, Inteligenta Artificiald este capabild sa
identifice modele si tendinte ce pot scapa observatiei
specialistilor responsabili pentru analiza datelor.
Acest lucru faciliteaza o evaluare mai exacta a riscu-
rilor, optimizeaza deciziile de creditare si Imbunata-
teste administrarea portofoliilor. in plus, tehnologiile
bazate pe Inteligentd Artificiald, pot contribui la o
evaluare mai eficientd a bonitatii clientilor, la creste-
rea capacitatii de anticipare a situatiilor de nerambur-
sare a creditelor si la personalizarea ofertelor de
creditare. Totusi, este important ca institutiile finan-
ciare sa abordeze aceste tehnologii cu o buna inte-
legere a limitdrilor lor, asigurand, in acelasi timp,
transparentd si eticd In utilizarea acestora. Astfel,
integrarea Inteligentei Artificiale in prognozarea por-
tofoliilor de credite nu doar ca oferd o oportunitate
valoroasd pentru imbunatitirea performantei finan-
ciare si reducerea riscurilor, dar implica si necesitatea
unei gestiondri atente si responsabile, astfel incat sa
se maximizeze beneficiile fard a compromite integri-
tatea proceselor financiare.

making their monthly payments, resulting in a
stronger inflow of funds to the bank rather than an
outflow.

Conclusions

Following the completion of this study, it can
be firmly concluded that Artificial Intelligence (Al)
plays a highly significant role in forecasting the
performance of financial indicators and banking
products, in this case the loan portfolios. By ana-
lysing large volumes of data, Al is capable of detec-
ting patterns and trends that may escape the attention
of those responsible for data analysis. This capability
enables more accurate risk assessment, optimises
lending decisions, and enhances portfolio manage-
ment. Moreover, Al-based technologies can contri-
bute to more efficient assessments of client credit-
worthiness, increase the predictability of defaults,
and allow for the personalisation of credit offers.
Nevertheless, it is essential for financial institutions
to approach these technologies with an awareness of
their limitations, while ensuring transparency and
ethical use. Thus, the integration of Artificial Intelli-
gence into loan portfolio forecasting not only pro-
vides a valuable opportunity to improve financial
performance and reduce risk, but also necessitates
careful and responsible management to maximise
benefits without compromising the integrity of finan-
cial processes.
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Rezumat

Articolul analizeaza gestionarea riscurilor
bugetar-fiscale din perspectiva cadrului institutional
al finantelor publice din Republica Moldova. Cer-
cetarea porneste de la problema fragmentarii res-
ponsabilitatilor intre institutiile implicate in admi-
nistrarea veniturilor, planificarea cheltuielilor, ges-
tionarea datoriei de stat, auditul public extern si
supravegherea procesului bugetar. Metodologia cer-
cetarii are un caracter conceptual-analitic si func-
tional-institutional si se bazeazd pe corelarea eta-
pelor ciclului de management al riscului — iden-
tificare, evaluare, raportare, decizie, monitorizare si
control — cu atributiile institutionale aferente. Ana-
liza evidentiaza discontinuitdti intre identificarea
riscurilor, raportarea acestora si integrarea informa-
riilor privind expunerile bugetar-fiscale in plani-
ficarea bugetara. Contributia articolului consta in
propunerea unei grile analitice pentru evaluarea
guvernantei  riscurilor bugetar-fiscale, orientatda
spre clarificarea responsabilitdtilor institutionale,
consolidarea coordonarii in procesul bugetar si
cresterea coerentei decizionale in gestionarea finan-
telor publice.

Cuvinte-cheie: riscuri bugetar-fiscale; guver-
nantd fiscald, proces bugetar, coordonare interinsti-
tutionald; transparentd fiscald; finante publice.

Clasificare JEL: H61, H68, H83.

Introducere

in procesul bugetar-fiscal, gestionarea riscu-
rilor este legata de capacitatea institutiilor publice de
a anticipa abaterile posibile ale veniturilor si chel-
tuielilor de la parametrii planificati si de a reactiona
la presiunile asupra finantarii publice. Aceastd capa-
citate depinde de modul in care sunt distribuite si
coordonate responsabilitatile institutionale. Articolul
realizeaza o analizd institutional-functionalda a arhi-
tecturii responsabilitatilor bugetar-fiscale din Repu-
blica Moldova, examinand rolurile autoritatilor impli-
cate In administrarea veniturilor bugetare, planifi-
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Abstract

The article analyses the management of
budgetary and fiscal risks from the perspective of the
institutional framework of public finances in the
Republic of Moldova. The research starts from the
problem of fragmentation of responsibilities between
institutions involved in revenue management, expen-
diture planning, public debt management, external
public audit and oversight of the budgetary process.
The methodology is conceptual-analytical and func-
tional-institutional in nature and is based on the
correlation of the stages of the risk management
cycle, identification, assessment, reporting, decision,
monitoring and control, with the corresponding insti-
tutional attributions. The analysis highlights discon-
tinuities between the identification of risks, their
reporting and the integration of information on
budgetary and fiscal exposures in budgetary plan-
ning. The main contribution of the article consists in
the proposal of an analytical framework for assessing
the governance of budgetary and fiscal risks, orien-
ted towards clarifying institutional responsibilities,
strengthening coordination within the budgetary pro-
cess, and increasing decision-making coherence in
public finance management.

Keywords: budgetary risks, fiscal risks; fiscal
governance; budgetary process; interinstitutional
coordination; fiscal transparency; institutional fra-
mework public finance.

JEL Classification: H61, H68, H83.

Introduction

In the budgetary and fiscal process, risk mana-
gement is related to the capacity of public institutions
to anticipate possible deviations of revenues and
expenditures from planned parameters and to react to
pressures on public financing. This capacity depends
on the way institutional responsibilities are distribu-
ted and coordinated. The present article carries out an
institutional-functional analysis of the architecture of
budgetary and fiscal responsibilities in the Republic
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carea cheltuielilor, gestionarea datoriei de stat, audi-
tul public extern si supravegherea procesului bugetar.

Riscurile aferente procesului bugetar-fiscal pot
proveni din surse diferite: variatii ale veniturilor fata
de nivelurile prognozate, rigiditati ale unor categorii
de cheltuieli, presiuni asupra finantarii deficitului
bugetar, obligatii asumate de sectorul public, defi-
ciente de administrare fiscald sau capacitate limitata
de reactie la socuri economice. Evaluarea acestor
expuneri presupune utilizarea prognozelor macroeco-
nomice, a scenariilor de evolutie, a indicatorilor de
avertizare timpurie si a altor instrumente analitice.
Relevanta lor practicd depinde de modul in care
informatia este transmisd intre institutii si utilizatd in
procesul de elaborare, aprobare, executare si moni-
torizare a bugetului public national.

Problema abordata in prezentul articol vizeaza
discontinuitatile existente intre identificarea riscuri-
lor, raportarea acestora si integrarea informatiilor
privind expunerile bugetar-fiscale in procesul de
planificare bugetara. Fragmentarea functiilor institu-
tionale poate determina separarea etapelor de iden-
tificare, raportare, control si decizie, ceea ce reduce
coerenta mecanismului de gestionare a riscurilor
bugetar-fiscale. In lipsa unor mecanisme clare de
agregare si valorificare a informatiei, riscurile pot fi
observate partial, raportate fragmentar sau tratate
dupa ce efectele lor se manifestd deja In executia
bugetard. Guvernanta riscurilor bugetar-fiscale poate
fi examinata, in acest cadru, prin relatia dintre res-
ponsabilititile institutionale, fluxurile informationale
st decizia bugetara.

Actualitatea temei rezultd din necesitatea
consoliddrii disciplinei bugetare, a transparentei fis-
rea finantelor publice ale Republicii Moldova. Inte-
grarea incompleta a riscurilor in planificarea bugetara
reduce capacitatea de corelare dintre evaluarea expu-
nerilor bugetar-fiscale si masurile de raspuns privind
veniturile, cheltuielile si finantarea publica. Analiza
cadrului institutional devine relevantd pentru intele-
gerea modului in care riscurile bugetar-fiscale sunt
transformate din informatii analitice in decizii de
politica bugetar-fiscala.

Scopul articolului consta in evaluarea cadrului
institutional de identificare, raportare si monitorizare
a riscurilor bugetar-fiscale in Republica Moldova, cu
evidentierea vulnerabilitatilor de coordonare inter-
institutionala si formularea unor directii de conso-
lidare compatibile cu practicile internationale in
domeniul guvernantei fiscale. Ipoteza de cercetare
porneste de la premisa cd discontinuitatile dintre
etapele ciclului de management al riscului — iden-
tificare, raportare si integrare in planificarea bugetara
— sunt determinate, in principal, de absenta meca-
nismelor operationale de agregare si transmitere a
informatiei institutionale, si nu de insuficientele ca-
drului normativ existent.
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of Moldova, examining the roles of the authorities
involved in the administration of budgetary revenues,
expenditure planning, state debt management, external
public audit and oversight of the budgetary process.

Risks associated with the budgetary and fiscal
process can come from different sources, including
variations in revenues compared to forecasted levels,
rigidities in some categories of expenditure, pressures
on the financing of budget deficits, obligations assu-
med by the public sector, deficiencies in fiscal admi-
nistration or limited capacity to react to economic
shocks. The assessment of these exposures involves
the use of macroeconomic forecasts, evolution scena-
rios, early warning indicators and other analytical
tools. Their practical relevance depends on how the
information is transmitted between institutions and
used in the process of preparing, approving, exe-
cuting and monitoring the national public budget.

The issue addressed in this article concerns the
discontinuity between risk identification, reporting and
the integration of information on fiscal and budgetary
exposures into budgetary planning. The fragmentation
of institutional functions can lead to the separation of
the identification, reporting, control and decision-
making stages, which reduces the coherence of the
budgetary and fiscal risk management mechanism. In
the absence of clear mechanisms for aggregating and
capitalising on information, risks may be partially
observed, fragmentarily reported or dealt with after
their effects are already manifest in budgetary exe-
cution. The governance of budgetary and fiscal risks
can be examined, in this framework, through the
relationship between institutional responsibilities,
information flows and budgetary decision-making.

The relevance of the topic is determined by
the need to strengthen budgetary discipline, fiscal
transparency and institutional accountability in the
management of public finances of the Republic of
Moldova. The incomplete integration of risks into
budgetary planning reduces the ability to correlate the
assessment of budgetary-fiscal exposures with res-
ponse measures regarding revenues, expenditures and
public financing. The analysis of the institutional
framework becomes relevant for understanding how
budgetary-fiscal risks are transformed from analytical
information into budgetary-fiscal policy decisions.

The purpose of this article is to assess the
institutional framework for identifying, reporting, and
monitoring budgetary and fiscal risks in the Republic
of Moldova, identifying vulnerabilities in interagency
coordination, and formulating consolidation strate-
gies consistent with international fiscal management
practices. The research hypothesis is based on the
premise that gaps between the stages of the risk
management cycle, identification, reporting, and inte-
gration into budget planning, are primarily due to the
lack of operational mechanisms for aggregating and
communicating institutional information, rather than
the legal and regulatory framework itself.
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Cadrul teoretic si conceptual

In literatura de specialitate, riscurile bugetar-
fiscale reprezintd abateri potentiale ale veniturilor,
cheltuielilor si soldului bugetar fatd de parametrii
planificati, generate de factori macroeconomici,
institutionali sau de angajamente contingente ale
sectorului public. Brixi si Schick [1] fundamenteaza
distinctia dintre riscurile explicite — reglementate
prin obligatii juridice — si cele implicite — rezultate
din agsteptdri sociale sau presiuni politice, oferind
un cadru de referinta pentru clasificarea expunerilor
bugetar-fiscale. Aceastd distinctie raméne opera-
tionald in literatura mai recenta, inclusiv in ghidu-
rile metodologice ale Fondului Monetar International
(FMI) [10] si in cadrul analitic al Organizatiei
pentru Cooperare si Dezvoltare Economica (OCDE)
[4], care trateaza riscurile bugetar-fiscale in relatie
cu sustenabilitatea fiscald pe termen mediu si cu
cerintele de transparentd fiscald. Standardul inter-
national ISO 31000:2018 [2] privind gestionarea
riscului furnizeaza cadrul procesual de identificare,
evaluare, raportare si monitorizare, utilizat ca refe-
rintd metodologica inclusiv si in domeniul finan-
telor publice.

Literatura internationald trateaza cu precadere
dimensiunea macrofiscala a riscurilor — sustenabi-
litatea datoriei, devierile fatd de tintele bugetare,
socurile externe — si instrumentele agregate de rapor-
tare, precum declaratiile de riscuri fiscale recoman-
date de FMI [10] sau scenariile de sensibilitate din
documentele bugetare pe termen mediu [4]. In acelasi
timp, literatura abordeaza rareori modul in care
informatiile privind riscurile sunt produse, transmise
si integrate in procesul decizional bugetar de catre
institutii cu functii distincte si atributii reglementate
separat. Sarr [9] si Kristensen et al. [3] abordeaza
bugetare si a calitatii administrarii finantelor publice,
fara insa a propune un instrument explicit de carto-
grafiere a fluxurilor informationale interinstitutionale.

Metodologia cercetarii

Cercetarea este fundamentatd pe un demers
conceptual-analitic si functional-institutional. Analiza
este realizatd prin raportarea atributiilor formale ale
institutiilor publice la functiile corespunzatoare eta-
pelor ciclului de gestionare a riscului: identificare,
evaluare, raportare, decizie, monitorizare si control.
Prin aceastd corelare sunt examinate coerenta func-
tionald a cadrului institutional si capacitatea acestuia
de a asigura agregarea, transmiterea si utilizarea
informatiei privind riscurile bugetar-fiscale in pro-
cesul bugetar. Grila utilizata functioneaza ca instru-
ment de cartografiere institutionald a cadrului de
gestionare a riscurilor bugetar-fiscale. Aceasta per-
mite identificarea structurii functionale a respon-
sabilitatilor institutionale si a punctelor de discon-
tinuitate asociate etapelor acoperite insuficient prin

Theoretical and Conceptual Framework

In the specialised literature, fiscal risks are
defined as potential deviations of revenues, expen-
ditures and the budget balance from planned para-
meters, generated by macroeconomic, institutional
factors or contingent commitments of the public
sector. Brixi and Schick [1] substantiate the distinc-
tion between explicit risks, regulated by legal obli-
gations and implicit risks, resulting from social
expectations or political pressures, providing a
reference framework for the classification of fiscal
exposures. This distinction continues to be opera-
tional in more recent literature, including the metho-
dological guidelines developed International Mone-
tary Fund (IMF) [10] and the analytical framework
proposed by the Organisation for Economic Co-
operation and Development (OECD) [4], both of
which treat fiscal risks in relation to medium-term
sustainability and fiscal transparency requirements.
Risk management standards, in particular 1SO
31000:2018 [2], provide the process framework —
identification, assessment, reporting, monitoring —
used as a methodological reference also in the field of
public finance managent.

The international literature mainly deals with
the macro-fiscal dimension of risks, including debt
sustainability, deviations from budgetary targets,
external shocks, and aggregate reporting tools, such
as the IMF-recommended fiscal risk statements [10]
or sensitivity scenarios in medium-term budget
documents [4]. At the same time, the literature rarely
addresses how risk information is produced, trans-
mitted and integrated into budgetary decisions
by institutions with distinct functions and separa-
tely regulated attributions. Sarr [9] and Kristensen et
al. [3] partially address this issue from the per-
spective of budgetary credibility and the quality of
public finance management, without however pro-
posing an explicit tool for mapping inter-institutional
information flows.

Research Methodology

The research is based on a conceptual-ana-
Iytical and functional-institutional approach. The
analysis is carried out by relating the formal attri-
butions of public institutions to the functions corres-
ponding to the stages of the risk management cycle:
identification, assessment, reporting, decision, moni-
toring and control. Through this correlation, the func-
tional coherence of the institutional framework and
its capacity to ensure the aggregation, transmission
and use of information on budgetary and fiscal risks
in the budgetary process are examined. The grid used
functions as an institutional mapping tool of the
budgetary and fiscal risk management framework.
This allows the identification of the functional
structure of institutional responsibilities and the
points of discontinuity associated with the stages
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atributii explicite sau prin mecanisme reglementate
de transmitere interinstitutionald a informatiei pri-
vind riscurile.

Instrumentul principal al cercetarii 1l con-
stituie o grila analiticad structuratd pe doud dimen-
siuni. Prima dimensiune include etapele ciclului
de gestionare a riscului, iar cea de-a doua vizeaza
functiile institutionale dominante exercitate de auto-
ritatile implicate in procesul bugetar. Aplicarea aces-
tei grile permite corelarea responsabilitatilor insti-
tutionale cu functiile de identificare, evaluare, rapor-
tare, decizie, monitorizare si control al riscurilor
bugetar-fiscale. Astfel, atributiile institutionale sunt
examinate 1n raport cu continuitatea functionald
a etapelor ciclului de management al riscurilor
bugetar-fiscale.

Vulnerabilitatile institutionale prezentate in
Tabelul 2 au fost identificate prin confruntarea
atributiilor prevazute in cadrul normativ national cu
reperele metodologice privind guvernanta riscurilor
bugetar-fiscale. Analiza a inclus actele normative
care reglementeazd componentele relevante ale
procesului bugetar si ale controlului finantelor pu-
blice: Legea nr. 181/2014, Legea nr. 419/2006, Legea
nr. 229/2010 si Legea nr. 260/2017. Atributiile pre-
vazute in actele normative analizate au fost exa-
minate prin prisma functiilor pe care le exercitd in
ciclul de gestionare a riscurilor bugetar-fiscale. Ra-
portarea la standardele FMI, OCDE si Programului
de evaluare a cheltuielilor publice si responsabilitatii
financiare (PEFA), precum si la literatura interna-
tionald de specialitate, a permis identificarea vulne-
rabilitatilor asociate discontinuitétilor functionale
dintre aceste etape.

Vulnerabilitatile au fost identificate prin exa-
minarea corespondentei dintre atributiile institutio-
nale si etapele ciclului de gestionare a riscului. Situa-
tiile vulnerabile sunt asociate cu acoperirea insufi-
cientd a unor etape prin atributii institutionale clare si
cu transmiterea incompletd a informatiilor intre
etapele consecutive. Mecanismele de agregare si
transmitere interinstitutionald a informatiei privind
riscurile bugetar-fiscale sunt esentiale pentru asigu-
rarea continuitdtii dintre raportarea institutionald si
procesul decizional bugetar.

Ipoteza cercetdrii sustine ca discontinuitatile
dintre etapele ciclului de gestionare a riscului deriva,
in principal, din reglementarea insuficientd a meca-
nismelor operationale de agregare si transmitere a
informatiei privind riscurile, pe fondul existentei unor
atributii institutionale generale in procesul bugetar.
Ipoteza este examinata prin verificarea sistematica a
modului in care reglementarile aplicabile institutiilor
analizate prevad responsabilititi de identificare,
evaluare, raportare, decizie, monitorizare si control,
precum si mecanisme de conectare a acestor res-
ponsabilitati in cadrul procesului bugetar.
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insufficiently covered by explicit attributions or by
regulated mechanisms for inter-institutional trans-
mission of information on risks.

The main research tool is an analytical frame-
work structured on two dimensions. The first dimen-
sion includes the stages of the risk management
cycle, and the second one concerns the dominant
institutional functions exercised by the authorities
involved in the budgetary process. The application of
this framework allows the correlation of institutional
responsibilities with the functions of identification,
assessment, reporting, decision, monitoring and
control of budgetary and fiscal risks. Thus, institu-
tional attributions are examined in relation to the
functional continuity of the stages of the budgetary
and fiscal risk management cycle.

The institutional vulnerabilities presented in
Table 2 were identified by comparing the attributions
provided in the national regulatory framework with
the methodological benchmarks regarding the
governance of budgetary and fiscal risks. The ana-
lysis included the normative acts that regulate the
relevant components of the budgetary process and
public finance control: Law no. 181/2014, Law no.
419/2006, Law no. 229/2010 and Law no. 260/2017.
The attributions provided in the analysed normative
acts were examined in light of the functions they
exercise in the budgetary and fiscal risk management
cycle. Reporting to IMF, OECD and PEFA standards,
as well as to the international specialised literature,
allowed the retention of vulnerabilities associated
with functional discontinuities between these stages.

Vulnerabilities were identified by examining
the correspondence between institutional attributions
and the stages of the risk management cycle.
Vulnerable situations are associated with insufficient
coverage of some stages by clear institutional attri-
butions and with incomplete transmission of infor-
mation between consecutive stages. The mechanisms
for the aggregation and inter-institutional transmis-
sion of information on budgetary and fiscal risks are
relevant for the continuity between institutional
reporting and budgetary decision-making.

The research hypothesis argues that the dis-
continuities between the stages of the risk mana-
gement cycle derive mainly from the insufficient
regulation of the operational mechanisms for the
aggregation and transmission of information on risks,
against the background of the existence of general
institutional attributions in the budgetary process.
The hypothesis is examined by systematically veri-
fying the way in which the regulations applicable
to the analysed institutions provide for respon-
sibilities for identification, assessment, reporting,
decision, monitoring and control, as well as mecha-
nisms for connecting these responsibilities within the
budgetary process.
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Rezultate obtinute si discutii

Cadrul institutional al gestionarii riscurilor
bugetar-fiscale

in Republica Moldova, riscurile bugetar-
fiscale sunt gestionate intr-un cadru institutional in
care responsabilititile de planificare, administrare,
control, audit si supraveghere sunt distribuite Intre
mai multe autoritati. Eficienta procesului de gestio-
nare a riscurilor depinde de capacitatea institutiilor de
a transmite, agrega si utiliza informatiile privind ris-
curile 1n cadrul procesului bugetar-fiscal. Corelarea
atributiilor institutionale cu fluxurile informationale
conditioneazd modul in care cadrul bugetar-fiscal
national poate sustine interventii coerente asupra
riscurilor identificate [5-7]. Distribuirea functiilor
institutionale relevante pentru ciclul gestionarii riscu-
rilor bugetar-fiscale este prezentatd in Tabelul 1.

Results and Discussion

Institutional Framework for Fiscal
Management

In the Republic of Moldova, fiscal risks are
managed within an institutional framework in which
the responsibilities for planning, administration,
control, audit and supervision are distributed among
several authorities. The efficiency of the risk manage-
ment process depends on the capacity of institutions
to transmit, aggregate and use information on risks in
the fiscal-budgetary process. The correlation of insti-
tutional attributions with information flows deter-
mines the way in which the national fiscal-budgetary
framework can support coherent interventions on
identified risks [5-7]. The distribution of institutional
functions relevant to the fiscal and budgetary risk
management cycle is presented in Table 1.

Tabelul 1/ Table 1

Risk

Roluri institutionale in ciclul gestionirii riscurilor bugetar-fiscale/
Institutional roles in the fiscal risk management cycle

Rolul in ciclul gestionarii
riscului/ Role in the risk
management cycle

Institutia/
Institution

Riscurile vizate/
Targeted risks

Functia dominanta/
Dominant function

Agregare, evaluare, integrare
in procesul bugetar/
Aggregation, evaluation,
integration into the budget
process

Ministerul Finantelor/
Ministry of Finance

Venituri, cheltuieli, deficit,
datorie, finantare publica/
Revenue, expenditure,
deficit, debt, public
financing

Coordonare bugetara/
Budgetary coordination

Identificare i monitorizare in
administrarea veniturilor/
Identification and monitoring
in revenue management

Serviciul Fiscal de
Stat/
State Fiscal Service

Conformare fiscala,
colectare, restante, venituri
nerealizate/ Tax
compliance, collection,
overdue debt, unrealised
income

Administrare fiscala/
Fiscal administration

Audit extern si recomandari
de remediere/ External audit
and recommendations for
eliminating identified
deficiencies

Curtea de Conturi/
Accounts Chamber

Disciplina bugetara,
utilizarea resurselor,
deficiente institutionale/
Budgetary discipline,
resource use, institutional
deficiencies

Audit public extern/
External public audit

Informatii macrofinanciare

Dobanda, curs de schimb,

Banca Nap_onala pentru evaluarea expunerilor/ stabll.l‘[.gte financiara, Ar%ahza. )
a Moldovei/ . L ' conditii de finantare/ macrofinanciara/
: Macrofinancial information ; ’ . .
National Bank Interest, exchange rate, Macrofinancial
for the assessment of - - o .
of Moldova financial stability, analysis
exposures . . -
financing conditions
Sustenabilitatea deciziilor Supraveahere
Aprobare bugetara si bugetare, responsabilitatea pravegner
Parlamentul/ ’ . . P parlamentara/
: supraveghere/ Budget executivului/ Sustainability ;
Parliament ; - Parliamentary
approval and oversight of budgetary decisions, -
; o oversight
executive responsibility
Autoritatile Venituri locale, transferuri,

Gestiune bugetara locala si
raportare financiara/ Local
budget management and
financial reporting

administratiei publice
locale/ Local public
administration
authorities

Administrare
bugetara locald/
Local budget
administration

cheltuieli, angajamente

locale/ Local revenues,

transfers, expenditures,
local commitments

Sursa: elaborat de autor in baza [5-7, 12]/ Source: developed by the author based on [5-7, 12]
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Analiza rolurilor institutionale indicd o
arhitecturd in care fiecare institutie acopera o parte a
ciclului riscului. Ministerul Finantelor concentreaza
functia de coordonare bugetara, Serviciul Fiscal de
Stat furnizeaza informatii privind administrarea veni-
turilor, Curtea de Conturi identificd deficiente prin
audit public extern, Banca Nationald a Moldovei
ofera repere macrofinanciare, iar Parlamentul si
autoritatile administratiei publice locale (APL) com-
pleteazd procesul prin supraveghere si gestiune
bugetara locald. Vulnerabilitatea principald rezida in
legatura dintre informatia generatd la nivel insti-
tutional si utilizarea efectiva a acesteia in procesul
decizional bugetar, in controlul executiei si in
raportarea bugetar-fiscala. In raport cu inventarierea
atributiilor institutionale, grila permite evidentierea
rolurilor exercitate de institutiile implicate si a
punctelor de discontinuitate functionala dintre etapele
ciclului de gestionare a riscurilor.

Delimitarea rolurilor institutionale permite
examinarea cadrului de gestionare a riscurilor bu-
getar-fiscale din perspectiva continuitatii dintre pro-
ducerea informatiei, transmiterea acesteia si utilizarea
in decizia bugetard. Intr-un sistem in care atributiile
sunt repartizate intre autoritati cu functii diferite,
riscul de guvernantd apare atunci cand informatiile
privind veniturile, cheltuielile, datoria, garantiile,
controlul si finantele locale raman tratate pe circuite
institutionale separate. Din aceastd perspectivd, ana-
liza vulnerabilitatilor vizeaza relatia dintre rolurile
formale ale institutiilor si capacitatea cadrului bu-
getar-fiscal de a asigura o evaluare integrata a expu-
nerilor. Rezultatele acestei sistematizdri sunt pre-
zentate in tabelul 2.

The analysis of institutional roles reveals an
institutional architecture in which each institution is
responsible for a specific component of the risk
management cycle. The Ministry of Finance con-
centrates the budget coordination function, the State
Fiscal Service provides information on revenue
management, the Court of Accounts identifies defi-
ciencies through external public audit, the National
Bank of Moldova provides macro-financial bench-
marks, and the Parliament and local public admi-
nistration authorities complete the process through
local budget oversight and management. The main
vulnerability lies in the connection between the
information generated by institutions and its effective
use in budget decision-making, budget execution
control, and fiscal reporting. In relation to the
inventory of institutional attributions, the grid allows
highlighting the roles exercised by the institutions
involved and the points of functional discontinuity
between the stages of the risk management cycle.

The delineation of institutional roles allows
examining the budgetary and fiscal risk management
framework from the perspective of continuity
between the production of information, its trans-
mission and its use in the budgetary decision. In a
system where responsibilities are distributed between
authorities with different functions, governance risk
arises when information on revenues, expenditures,
debt, guarantees, control and local finances remain
treated in separate institutional circuits. From this
perspective, the vulnerability analysis targets the rela-
tionship between the formal roles of institutions and
the capacity of the budgetary-fiscal framework to
produce an integrated assessment of exposures. The
results of this systematisation are presented in table 2.

Tabelul 2/ Table 2

Vulnerabilitati ale guvernantei riscurilor bugetar-fiscale in Republica Moldova/
Vulnerabilities of fiscal and budgetary risk governance in the Republic of Moldova

Vulnerabilitate/ Manifestare/

Directie de consolidare/

Efect bugetar-fiscal/ Consolidation

Vulnerability Manifestation Budgetary-fiscal effect Department
1 2 3 4
Fragmentarea Informatii dispersate intre Evaluare partial a res gs;llofill?gglaor .
responsabilitatilor/ institutii/ Information patt p reorp

Fragmentation of
responsibilities

dispersed between
institutions

assessment of exposures

expunerilor/ Partial categorii de risc/
Clarification of responsible

persons by risk categories

Accent pe executia deja
inregistrata/ Emphasis on
the already recorded
execution

Raportare ex-post/
Ex-post reporting

Reduced anticipation of

Anticipare redusd a

presiunilor bugetare/ Raportare periodicd a

riscurilor/ Periodic risk

budgetary pressures reporting

Integrare incompleta
in planificare/
Incomplete integra-
tion into planning

Legatura slaba cu decizia
bugetara/ The weak link
in budgetary decision
making

fragmentar/ Delayed or

Raspuns intarziat sau Integrarea riscurilor in
CBTM/ Integrating risks

fragmented response into the MTBF
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Continuarea tabelului 2/ Continuation of table 2

1 2

3 4

Fluxuri informationale
nestandardizate/ Non-
standardized information
flows

Coordonare limitata/
Limited coordination

Mecanism comun de
agregare/ General
aggregation mechanism

Coerenta redusa a evaluarii/
Low coherence of
assessment

Control insuficient
conectat la prevenire/
Insufficient control
connected to
prevention

Recomandari slab urmarite/
Poorly followed
recommendations

Corelarea auditului cu
managementul
riscurilor/ Correlating
audit with risk
management Low
coherence of
assessment

Repetarea deficientelor/
Repetition of deficiencies

Capacitate locala
inegala/ Uneven local
capacity

Raportare diferita la nivelul
APL/ Different reporting at
the LPA level

Monitorizare incompleta a
riscurilor locale/ Incomplete
monitoring of local risks

Consolidarea raportarii
locale/ Strengthening
local accountability

Sursa:

elaborat de autor in baza cadrului analitic al cercetarii si a surselor [8-12]/

Source: developed by the author based on the analytical grid of the research and sources [8-12]

Sinteza vulnerabilitatilor confirma ca dificul-
tatea principala a gestionarii riscurilor bugetar-fiscale
constd in corelarea informatiilor institutionale cu
deciziile bugetare. Fragmentarea responsabilitatilor,
raportarea predominant ex-post si integrarea incom-
pleta a riscurilor in planificarea bugetara pot limita
evaluarea cumulatd a presiunilor asupra veniturilor,
cheltuielilor, deficitului si necesarului de finantare.
Evaluarea sustenabilitatii fiscale 1n conditii de incer-
titudine macroeconomica presupune capacitatea insti-
tutiilor de a integra informatiile privind riscurile in
documentele de planificare pe termen mediu, aspect
subliniat si in cadrul de evaluare a managementului
finantelor publice promovat de PEFA [11]. Consoli-
darea cadrului de gestionare presupune, in conse-
cintd, dezvoltarea raportarii periodice a riscurilor,
includerea lor in Cadrul Bugetar pe Termen Mediu si
urmarirea aplicarii recomandarilor formulate prin
audit si control [8-12].

Directii de consolidare a cadrului insti-
tutional de gestionare a riscurilor bugetar-fiscale

Vulnerabilitdtile identificate in cadrul institu-
tional actual indicd necesitatea unor interventii struc-
turate la nivelul mecanismelor de identificare, agre-
gare, raportare si integrare a riscurilor in procesul
bugetar. Directiile propuse nu presupun crearea unor
structuri institutionale noi, ci valorificarea atributiilor
existente prin instrumente operationale clare.

Constituirea unui registru consolidat al riscu-
rilor bugetar-fiscale, administrat de Ministerul Finan-
telor in calitate de autoritate centrald de coordo-
nare bugetara, ar centraliza expunerile cu impact
asupra parametrilor bugetari — venituri, cheltuieli,
sold bugetar, datorie publica, garantii de stat, pasive
contingente si transferuri catre bugetele locale —
structurate dupa criterii uniforme: probabilitatea de
materializare, impactul bugetar-fiscal estimat, orizon-
tul temporal si institutia responsabila. Serviciul Fiscal

The wvulnerability analysis confirms that the
main challenge in the management of fiscal and
budgetary risks lies in correlating institutional infor-
mation with budgetary decisions. Fragmentation of
responsibilities, predominantly ex-post reporting
and incomplete integration of risks into budgetary
planning can limit the cumulative assessment of
pressures on revenues, expenditures, deficit and
financing needs. Assessing fiscal sustainability in
conditions of macroeconomic uncertainty requires the
capacity of institutions to integrate information on
risks into medium-term planning documents, an
aspect also highlighted in the PEFA public finance
management assessment framework [11]. Strengthe-
ning the management framework therefore requires
developing periodic risk reporting, including them in
the Medium-Term Budgetary Framework and moni-
toring the implementation of recommendations for-
mulated through audit and control activities [8-12].

Directions for Strengthening the Institu-
tional Framework for Fiscal and Budgetary-Risk
Management

The wvulnerabilities identified in the current
institutional framework indicate the need for struc-
tured interventions at the level of mechanisms for
identifying, aggregating, reporting and budgetary
integration of risks. The proposed directions do not
involve the creation of new institutional structures,
but the valorisation of existing attributions through
clear operational instruments.

The establishment of a consolidated register of
budgetary and fiscal risks, managed by the Ministry
of Finance as the central budgetary coordination
authority, would centralise exposures with an impact
on budgetary parameters, including revenues, expen-
ditures, budget balance, public debt, state guarantees,
contingent liabilities and transfers to local budgets,
structured according to uniform criteria: probability
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de Stat, Banca Nationala a Moldovei si autoritatile
administratiei publice locale ar furniza date in baza
unor obligatii de raportare standardizate, cu frecventa
trimestriala si cu actualizare ori de cate ori modifi-
carea expunerii depaseste un prag de semnificatie
prestabilit. Absenta unui astfel de instrument mentine
riscurile tratate sectorial, fard posibilitatea unei
evaluari cumulate a presiunilor asupra bugetului pu-
blic national.

Registrul produce informatie utilizabila doar
in conditiile unui mecanism sistematic de raportare
catre factorii de decizie bugetara. Ministerul Finante-
lor ar elabora un raport anual al riscurilor bugetar-
fiscale, publicat concomitent cu proiectul legii buge-
tului de stat, si note de actualizare trimestriale inte-
grate 1n rapoartele de monitorizare a executiei buge-
tare. Raportul anual ar include inventarul riscurilor pe
categorii, evaluarea probabilitatii de materializare si a
impactului estimat, scenarii de sensibilitate pentru
principalii parametri bugetari si masurile de raspuns
in curs de implementare. Formatul standardizat ar
asigura comparabilitatea inter-anuala si coerenta cu
cerintele de transparentd fiscald recomandate in prac-
tica internationala [4, 10].

Relevanta bugetara a evaluarilor institutionale
depinde de integrarea acestora in Cadrul Bugetar pe
Termen Mediu (CBTM). Proiectiile macrobugetare
ale Ministerului Finantelor ar include, alaturi de sce-
nariul de baza, scenarii alternative construite pe ris-
curile cu probabilitate si impact semnificativ, reflec-
tdind posibile abateri ale veniturilor, cheltuielilor,
soldului bugetar si datoriei publice fatd de traiectoria
planificatd. Metodologia CBTM ar stabili un prag de
semnificatie pentru includerea unui risc in scenariile
alternative si o procedura de revizuire a proiectiilor la
depasirea acestuia, iar documentul CBTM transmis
Guvernului si Parlamentului ar contine o sectiune
dedicata riscurilor bugetar-fiscale, care si permiti
evaluarea sustenabilitatii traiectoriei bugetare in con-
ditii adverse.

Recomandarile Curtii de Conturi cu impact
bugetar-fiscal semnificativ nu sunt, in prezent, inte-
grate sistematic in procesul de identificare gi moni-
torizare a riscurilor. Includerea lor in registrul conso-
lidat — cu indicarea institutiei responsabile de imple-
mentare, a termenului asumat si a stadiului de exe-
cutie — ar transforma constatarile de audit in com-
ponente ale unui sistem de monitorizare continua.
Supravegherea parlamentara, exercitata prin comi-
siile de specialitate pe baza rapoartelor semestriale
ale Curtii de Conturi si Ministerului Finantelor, ar
consolida responsabilizarea institutionala in imple-
mentarea masurilor de remediere, iar un protocol
interinstitutional intre cele doud institutii ar regle-
menta fluxurile de informatii necesare functiondrii
acestui mecanism.

Eficienta directiilor propuse este conditionata
de calitatea coordonarii interinstitutionale si de capa-
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of materialisation, estimated budgetary and fiscal
impact, time horizon and responsible institution. The
State Fiscal Service, the National Bank of Moldova
and local public administration authorities would
provide data based on standardised reporting obliga-
tions, with a quarterly frequency and updating whe-
never the change in exposure exceeds a pre-esta-
blished significance threshold. The absence of such
an instrument keeps risks treated sectoral frame-
works, without the possibility of a cumulative asses-
sment of pressures on the national public budget.

However, the register produces usable infor-
mation only under the conditions of a systematic
reporting mechanism to budget decision-makers. In
this regard, the Ministry of Finance could prepare an
annual report on budgetary and fiscal risks, published
simultaneously with the draft state budget law, and
quarterly update notes integrated into the budget
execution monitoring reports. The annual report
would include an inventory of risks by category, an
assessment of probability and estimated impact,
sensitivity scenarios for the main budgetary para-
meters and response measures being implemented.
The standardised format would ensure inter-annual
comparability and coherence with the fiscal transpa-
rency requirements recommended in international
practice [4, 10].

The budgetary relevance of institutional asses-
sments depends on their reflection in the Me-
dium-Term Budgetary Framework. The Ministry of
Finance's macro-budgetary projections would inclu-
de, alongside the baseline scenario, alternative scena-
rios built on risks with significant probability and
impact, reflecting possible deviations of revenues,
expenditures, the budget balance and public debt
from the planned trajectory. The MTBF methodology
would establish a significance threshold for including
a risk in the alternative scenarios and a procedure for
revising the projections when it is exceeded, and the
MTBF document submitted to the Government and
Parliament would contain a section dedicated to
budgetary and fiscal risks, allowing for the asses-
sment of the sustainability of the budgetary trajectory
under adverse conditions.

The recommendations of the Court of Accounts
with significant budgetary impact are currently not
systematically integrated into the risk identification
and monitoring process. Their inclusion in the con-
solidated register, indicating the institution respon-
sible for implementation, the assumed deadline and
the stage of execution, would transform the audit
findings into components of a continuous monitoring
system. Parliamentary oversight, exercised through
specialised committees based on the semi-annual
reports of the Court of Accounts and the Ministry of
Finance, would strengthen institutional accountability
in the implementation of remedial measures, and an
inter-institutional protocol between the two institu-
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citatea Ministerului Finantelor de a agrega informa-
tiile privind expunerile bugetar-fiscale intr-o evaluare
integrata, utilizabila 1n toate etapele ciclului bugetar —
elaborare, aprobare, executare si monitorizare.

Concluzii

Analiza cadrului institutional releva ca dificul-
tatea principald a gestiondrii riscurilor bugetar-fiscale
in Republica Moldova rezida in absenta mecanis-
melor de conectare a informatiei generate la nivel
institutional cu procesul decizional bugetar. Cadrul
normativ existent reglementeaza responsabilitatile de
planificare, executare, raportare si control, fard a
stabili proceduri explicite prin care evaluarile riscu-
rilor sa influenteze parametrii bugetari in etapele de
elaborare si aprobare a bugetului public national.

Grila analiticd propusa demonstreaza ca frag-
mentarea responsabilitatilor institutionale nu impie-
dicd identificarea riscurilor, ci agregarea si valorifi-
carea acestora intr-o evaluare integratd a expunerilor
bugetar-fiscale. Discontinuitatile apar la interfata din-
tre institutiile care genereazad informatia si procesul
bugetar care ar trebui sid o integreze, iar aceastd
interfatd ramane insuficient reglementata.

Consolidarea guvernantei riscurilor bugetar-
fiscale presupune interventii la nivelul acestei inter-
fete: instrumente care sa faca informatia institutionala
comparabild, transmisibilad si utilizabila in planifica-
rea bugetarda multianuald. Fard aceastd conectare,
disciplina bugetara ramane dependentd de reactii la
presiuni deja manifestate, iar transparenta fiscald nu
poate depasi nivelul raportarii ex-post.

Rezultatele analizei sugereaza ca reglementa-
rea explicitd a mecanismelor de agregare a informa-
tiilor privind riscurile si integrarea acestora in Cadrul
Bugetar pe Termen Mediu reprezintd prioritdti de
politicd bugetar-fiscala ce pot fi realizate in limitele
cadrului normativ existent. Verificarea empirica a
discontinuitatilor identificate — prin analiza executii-
lor bugetare sau evaludri de tip PEFA — ramane o
directie de cercetare viitoare.

tions would regulate the information flows necessary
for the functioning of this mechanism.

The efficiency of the proposed directions is
conditioned by the quality of inter-institutional coor-
dination and the capacity of the Ministry of Finance
to aggregate information on budgetary and fiscal
exposures into a cumulative assessment that can be
used throughout all stages of the budget cycle, pre-
paration, approval, execution and monitoring.

Conclusions

The analysis of the institutional framework
reveals that the main difficulty in the management of
budgetary and fiscal risks in the Republic of Moldova
lies in the absence of mechanisms for connecting
institutionally produced information with budgetary
decisions. The existing regulatory framework regula-
tes the responsibilities of planning, execution, repor-
ting and control, without establishing explicit proce-
dures through which risk assessments can influence
budgetary parameters in the stages of drafting and
approving the national public budget.

The proposed analytical framework demon-
strates that the fragmentation of institutional respon-
sibilities does not prevent the identification of risks,
but their aggregation and valorisation in a cumulative
assessment of budgetary-fiscal exposures. The main
discontinuities appear at the interface between the
institutions that produce information and the bud-
getary process that should integrate it, and this
interface remains insufficiently regulated.

Strengthening the governance of budgetary and
fiscal risks involves interventions at the level of this
interface: tools that make institutional information
comparable, transmissible and usable in multi-annual
budgetary planning. Without this connection, budge-
tary discipline remains dependent on reactions to
pressures already manifested, and fiscal transparency
cannot go beyond the level of ex-post reporting.

The results of the analysis suggest that the
explicit regulation of risk information aggregation
mechanisms and their integration into the Medium-
Term Budgetary Framework represent priorities for
budgetary and fiscal policy that can be achieved
within the limits of the existing regulatory frame-
work. The empirical verification of the identified
discontinuities, through the analysis of budget
executions or PEFA-type assessments, remains a
direction for future research.
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Rezumat

Aceasta cercetare analizeaza atitudinea socie-
tatii din Republica Moldova fata de tehnologiile de
inteligenta artificiald, cu scopul de a evalua poten-
tialul de implementare a acestora, a gradului de
pregadtire a societatii pentru schimbare, precum si a
constrangerilor etice §i a riscurilor asociate imple-
mentdrii lor. In cadrul studiului au fost aplicate mai
multe metode de cercetare, inclusiv: analiza statis-
ticd, analiza comparativa si sondajul sociologic uti-
lizat ca metodd de cercetare cantitativd. Rezultatele
cercetarii releva faptul cd atitudinea societdtii
moldovenesti fata de tehnologiile de inteligenta arti-
ficiala se caracterizeaza printr-o combinatie de opti-
mism pragmatic, receptivitate ridicata in randul
tinerilor si temeri asociate cu viitorul digital. In ceea
ce priveste reglementarea statald, Republica Moldova
isi adapteaza in mod activ cadrul normativ si juridic
la standardele europene in toate domeniile, inclusiv
in domeniul tehnologiilor informationale si al inte-
ligentei artificiale.

Cuvinte-cheie: Inteligenta artificiald, societa-
tea moldoveneasca, transformare digital, calitatea
vietii, cadrul legislativ, standardele europene.

Clasificare JEL: 033, D83, Z13.

Introducere

Tehnologiile de inteligenta artificiald (IA)
evolueazi cu o viteza extraordinara. in prezent, piata
inteligentei artificiale este una dintre pietele cu cea
mai rapida crestere din lume. Conform prognozelor
bazate pe datele portalului Statista [1], in perioada
2024-2030, piata globala IA va inregistra o ratd
anuala de crestere de 28,46%.

Tehnologiile de inteligentd artificiala se dez-
volta foarte rapid in toate domeniile activitatii umane.
Una dintre tendintele actuale ale industriei inteligen-
tei artificiale este utilizarea tot mai intensa a acesteia
in domeniul sdnatatii, in special in domenii precum
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Abstract

This study examines public attitudes towards
artificial intelligence technologies in the Republic of
Moldova in order to assess the potential for im-
plementation in Moldovan society, society's readiness
for change, ethical constraints, risk in its implemen-
tation. The study employs a mixed methodological
approach, combining statistical analysis, compara-
tive analysis, and a sociological survey as the prin-
cipal quantitative research method. The research
results reveal that Moldovan society’s attitude to-
ward artificial intelligence technologies is characte-
rised by a combination of pragmatic optimism, high
receptivity among young people, and fears associated
with the digital future. With regard to state regu-
lation, the Republic of Moldova is actively adapting
its regulatory and legal framework to European stan-
dards in all areas, including information technology
and artificial intelligence.

Keywords: Artificial intelligence, Moldovan
society, digital transformation, quality of life, legisla-
tive framework, European standards.

JEL Classification: 033, D83, Z13.

Introduction

Artificial intelligence (Al) technologies are
progressing at an extraordinary speed. Today, the arti-
ficial intelligence market is the fastest growing in the
world. According to forecasts published by the sta-
tistical data portal Statista [1], the global Al market is
expected to grow at an average annual rate of 28.46%
between 2024 and 2030.

Artificial intelligence technologies are develo-
ping very rapidly in all areas of human activity. One
of the current trends in the artificial intelligence
industry is its increasingly widespread use in health-
care, especially in areas such as disease diagnosis, drug
development, and personalised medicine. Another ra-
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diagnosticarea bolilor, dezvoltarea medicamentelor
si medicina personalizatd. O altd tendintd in rapida
dezvoltare este utilizarea IA pentru imbunatatirea
serviciilor si asistentei pentru clienti, de exemplu,
prin intermediul chatboturilor si al asistentilor vir-
tuali. Se preconizeaza cd integrarea IA cu alte tehno-
logii, pre-cum blockchainul si Internetul obiectelor
(IoT), va continua sd stimuleze inovarea si cresterea
industriei IA.

Republica Moldova utilizeaza, de asemenea,
tehnologiile de inteligenta artificiald in toate dome-
niile de activitate. Totodata, tara isi adapteaza in mod
activ cadrul legislativ la standardele europene. in 2024,
Republica Moldova si Uniunea Europeanid (UE) au
semnat un acord privind aderarea tarii la ,,Programul
Europa Digitald”, care va permite intreprinderilor
moldovenesti, administratiilor locale, organizatiilor so-
cietatii civile si institutiilor guvernamentale sa bene-
ficieze de finantare din partea UE pentru proiecte de
digitalizare. De asemenea, Republica Moldova va
putea beneficia de sprijin financiar si de expertiza
pentru a-si Imbunatati infrastructura digitala si pentru a
promova inovarea si integrarea digitala [2].

Tara depune eforturi pentru a introduce regle-
mentari similare cu Legea europeana privind IA [3],
in scopul reducerii riscurilor si al credrii unui mediu
sigur pentru dezvoltarea tehnologica. In septembrie
2024, Republica Moldova a semnat Conventia Con-
siliului Europei privind inteligenta artificiala [4].

in anul 2025, conform datelor Agentiei de
Guvernare Electronicd, Republica Moldova s-a ala-
turat oficial initiativei europene ,,Al Factories”, care
vizeazd dezvoltarea tehnologiilor de inteligentd arti-
ficiald. Ca urmare a acestei decizii, tara va avea acces
direct la supercalculatoare europene performante si
va putea, de asemenea, sd atragd investitii pentru
startupurile si proiectele de cercetare din Moldova.
Intreprinderea comuni europeani pentru calcul de
inaltd performanta (EuroHPC) a selectat Republica
Moldova pentru a gazdui unul dintre noile sale centre
dedicate dezvoltarii tehnologiilor de inteligentd arti-
ficiala — Artificial Intelligence Factory Antenna
(FAIMA). Astfel, Republica Moldova devine mem-
bra a unei retele europene formate din 13 centre an-
gajate in cercetarea si dezvoltarea tehnologiilor de
inteligenta artificiala [5].

Una dintre sarcinile-cheie ale Guvernului Re-
publicii Moldova consta in valorificarea potential-
lului inteligentei artificiale pentru modernizarea ad-
Ministratiei publice si imbunatatirea eficientei pro-
ceselor de gestionare. Acest aspect este mentionat si
in programul special intitulat ,,UE, Pace, Dezvoltare”
[6]. Conform documentului de politici al Guvernului
tarii: ,,Guvernanta modernad inseamna procese efi-
ciente, decizii bazate pe date si tehnologii care faci-
liteaza viata cetdtenilor. Inteligenta artificiald va
deveni un instrument strategic pentru un stat mai
transparent, mai sigur si mai deschis” [6, p. 4].
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pidly developing trend is the use of Al to improve
customer service and support, for example, through
chatbots and virtual assistants. The integration of Al
with other technologies, such as blockchain and the
Internet of Things (1oT), is expected to continue to
drive innovation and growth in the Al industry.

The Republic of Moldova also uses artificial
intelligence technologies in all areas of activity. The
country is actively adapting the legislative framework
to European standards. In 2024, the Republic of
Moldova and the European Union (EU) signed an
agreement on the Republic of Moldova’s accession to
the “Digital Europe Program”, which will enable
Moldovan businesses, municipal administrations, civil
society organisations, and central government agencies
to receive EU funding for digitalisation projects. Also,
the Republic of Moldova will be able to receive
financial and expert support to improve its digital
infrastructure and promote innovation and digital
integration [2].

The country is making efforts to introduce
regulations similar to the European Union’s Al Act
[3], with the aim of reducing risks and creating a safe
environment for technological development. In Sep-
tember 2024, the Republic of Moldova signed the
Council of Europe Convention on Artificial Intelli-
gence [4].

According to the e-Government Agency, in
2025, the Republic of Moldova officially joined the
European Al Factories initiative, which aims to
develop artificial intelligence technologies. As a re-
sult of this decision, the country will gain direct
access to powerful European supercomputers and will
also be able to attract investment for Moldovan star-
tups and research projects. The European High-Per-
formance Computing Joint Undertaking (EuroHPC)
has selected the Republic of Moldova to host one of
its new centers dedicated to the development of arti-
ficial intelligence technologies, the Artificial Intelli-
gence Factory Antenna (FAIMA). Thus, the Republic
of Moldova becomes a member of a European net-
work of 13 centers engaged in the research and deve-
lopment of artificial intelligence technologies [5].

One of the key tasks of the Government of the
Republic of Moldova is to use the potential of arti-
ficial intelligence to modernise public administration
and improve the efficiency of management processes.
This objective is mentioned in the special program
entitled “EU, Peace, Development” [6]. According to
Moldovan government’s policy document: “Modern
governance means effective processes, data-driven
decisions, and technologies that make life easier for
citizens. Atrtificial intelligence will become a stra-
tegic tool for a more transparent, secure, and open
state” [6, p.4].

According to the Microsoft Report Al Diffu-
sion Report: Where Al is most used, developed and
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Conform Raportului Microsoft ,,Al Diffusion
Report: Where Al is most used, developed and built”
[7]: rata implementarii inteligentei artificiale pe cap
de locuitor In Republica Moldova este de 17%, in timp
ce in Roménia este de doar 16,2%. in regiune, Serbia
(19,7%), Bulgaria (25,4%) si Ungaria (27,9%) se
situeazd naintea Republicii Moldova, in timp ce doar
Albania (15,8%) se situeaza sub nivelul Romaniei.

Microsoft mentioneaza faptul ca cele mai
ridicate rate de implementare a [A se Inregistreaza in
Emiratele Arabe Unite (59,4%), Singapore (58,6%),
Norvegia (45,3%) si Irlanda (41,7%) — state care nu
sunt considerate, iIn mod traditional, centre de dez-
voltare a inteligentei artificiale [7].

Cu peste 1,2 miliarde de utilizatori In mai
putin de 36 de luni, inteligenta artificiala a devenit
cea mai rapid adoptatd tehnologie din istoria uma-
nitatii. Harta implementarii inteligentei artificiale
evidentiaza un contrast marcant intre nordul si sudul
globului. Rata de implementare a IA 1in statele din
nordul globului este de aproximativ 23%, comparativ
cu doar 13% in statele din sudul globului. Raportul
Microsoft confirma faptul cad gradul de implementare
a IA este strans corelat cu PIB-ul pe cap de locuitor
[7]. In unele tari din nord, mai mult de jumitate din
populatia activa utilizeaza IA, in timp ce in unele
state din Africa Subsahariand si Asia, aflate printre
cele mai putin dezvoltate regiuni ale lumii, rata de
adoptare este sub 10%.

Metodele de cercetare utilizate

Scopul principal al acestei cercetari este de a
analiza atitudinea societatii din Republica Moldova fata
de tehnologiile de inteligentd artificiald, pentru a inte-
lege potentialul implementarii IA in tard, gradul de pre-
gatire al societdtii pentru schimbare, constrangerile etice
si riscurile asociate implementarii acestor tehnologii.

in cadrul acestui studiu, au fost aplicate mai
multe metode de cercetare pentru a analiza atitudinile
fata de tehnologiile de inteligenta artificiald in socie-
tatea din Republica Moldova, precum: analiza rapoar-
telor de date, analiza statisticd, analiza rapoartelor
privind ratingurile internationale si nationale, analiza
comparativa a datelor statistice si sondajul sociologic
ca metodd de cercetare cantitativd. Un chestionar
special elaborat de autori si analiza datelor colectate
au permis evaluarea potentialului de implementare IA
in tard, a gradului de pregatire a societatii pentru
schimbare, constrangerile etice si riscurile asociate
implementarii tehnologiilor de IA.

Cercetarea a utilizat un chestionar semi-struc-
turat alcatuit din 10 intrebari. Chestionarul a inclus
intrebari inchise (dihotomice si cu alegere multipla)
precum si iIntrebari bazate pe scala Likert, oferind
date structurate si usor de analizat cantitativ. Colec-
tarea datelor s-a realizat in format digital, utilizind
platforma Google Forms, asigurandu-se astfel anoni-
matul respondentilor si stocarea automatd a raspun-

built [7]: the implementation of Avrtificial Intelligence
per capita in Moldova is 17%, while in Romania it
is only 16.2%. Within the region, Serbia (19.7%),
Bulgaria (25.4%), and Hungary (27.9%) are ahead of
the Republic of Moldova, while only Albania (15.8%)
ranks lower than Romania.

Microsoft notes that the highest Al implemen-
tation rates are observed in the United Arab Emirates
(59.4%), Singapore (58.6%), Norway (45.3%), and
Ireland (41.7%), countries that are not traditionally
considered centers of artificial intelligence deve-
lopment [7].

With more than 1.2 billion users in less than
36 months, artificial intelligence has become the
fastest-adopted technology in human history. The
global distribution of artificial intelligence implemen-
tation shows a striking contrast between the global
North and the global South. Al implementation in the
global North is around 23%, compared to just 13% in
the global South. The Microsoft report confirms that
implementation correlates closely with GDP per
capita. In some countries in the North, more than half
of the working population uses Al, while in some
countries in sub-Saharan Africa and Asia, in some of
the least developed countries, the adoption rate is
below 10%.

The Research Methods Applied

The main goal of this research is to analyse
the attitudes of society in the Republic of Moldova
towards artificial intelligence technologies, in order
to understand the potential for Al implementation in
the country, the degree of society’s readiness for
change, ethical constraints and risks associated with
the implementation of these technologies.

In this study, several research methods were
applied to analyse the attitudes towards artificial in-
telligence technologies in the Republic of Moldova,
including data reports analysis, statistical analysis,
the analysis of international and national ratings
reports, comparative analysis of statistical data, and a
sociological survey as a quantitative research method.
A special survey elaborated by the authors and
analysis of the collected data were used to understand
the potential for Al implementation in the country,
society’s readiness for change, ethical constraints and
risks from Al technology implementation.

The research employed a semi-structured ques-
tionnaire consisting of 10 questions. The questionnaire
included closed-ended questions (dichotomous and
multiple-choice) as well as Likert-scale questions, pro-
viding structured data suitable for quantitative ana-
lysis. Data were collected electronically using the
Google Forms platform, ensuring respondents’ ano-
nymity and the automatic storage of responses. The
target group comprised 1,188 respondents, who were
selected on a voluntary basis. The questionnaire was
distributed online and configured to accept only one

Revista / Journal ,, ECONOMICA” nr.2(136) 2026



FINANTE, CONTABILITATE, ANALIZA SI INFORMATICA ECONOMICA/ FINANCE, ACCOUNTING, ECONOMIC ANALYSIS AND INFORMATICS

surilor. Grupul-tinta a cuprins 1188 de respondenti,
selectati pe baza de voluntariat. Chestionarul a fost
distribuit online si configurat astfel, incat sa accepte
un singur raspuns din partea fiecarui participant, pen-
tru a asigura validitatea datelor. Rezultatele au fost
exportate din Google Forms in format tabelar si ana-
lizate statistic pentru a identifica si interpreta tendin-
tele si frecventele raspunsurilor.

Rezultate si discutii

In prezent, Republica Moldova participa la
diverse evaluari internationale privind utilizarea
tehnologiilor IA. Conform Raportului Microsoft, ela-
borat de Economy Institute si publicat in ianuarie
2026 ,,Global Al Adoption in 2025 — A Widening
Digital Divide” [8], Republica Moldova ocupa locul
59 din 147 de state analizate la nivel mondial in ceea
ce priveste ponderea populatiei active care a utilizat
IA cel putin o datd in a doua jumatate a anului 2025.
in Republica Moldova acest indicator constituie 17%,
in timp ce media globala este de 16,1%. in ultimele
sase luni, indicatorul a crescut cu 0,4 puncte pro-
centuale, reprezentand diferenta absolutda dintre cele
doua perioade analizate.

in topul clasamentului din anul 2025 se afla
Emiratele Arabe Unite (64%) si Singapore (60,9%).
Norvegia ocupd locul al treilea (46,4%), Irlanda
locul al patrulea (44,6%), iar Franta locul al cinci-
lea (44%). De asemenea, printre statele aflate in
partea superioard a clasamentului se numara: Spania
(39,7%), Noua Zeelandd (37,6%), Regatul Unit
(36,4%), Tarile de Jos (36,3%), Qatar (35,7%),
Australia (34,5%), Israel (33,9%), Canada (33,5%),
Belgia (33,5%) si Elvetia (32,4%). La polul opus al
clasamentului se afla Cambodgia (4,6%), Tadjikistan,
Turkmenistan (ambele cu 5,1%), Afganistan (5,1%),
Cuba, Uzbekistan (ambele cu 5,7%), Rwanda si Laos
(ambele cu 6,0%). Romania ocupda locul 63 cu
15,3%, cu mult in urma Republicii Moldova, care are
16,6%. Ucraina se afla pe locul 115, cu 9,1%, iar
Federatia Rusa se afld pe locul 119, cu 7,6%.

In pofida faptului ca Statele Unite ale Ameri-
cii (SUA) desfasoara cercetdri avansate in domeniul
IA si reprezinta sediul unora dintre cele mai mari
companii din lume implicate in dezvoltarea IA,
nivelul de incredere 1n aceste tehnologii raméane
relativ scazut. SUA se situeaza pe locul 24, cu o rata
de utilizare de 28,3%.

Conform raportului Microsoft [7]: ,,Emiratele
Arabe Unite, unde 64% din populatie utilizeaza
instrumente de 1A, nu numai cé ocupd primul loc in
lume, dar sunt si una dintre térile cu cea mai rapida
ratd de adoptare. Chiar Inainte de lansarea ChatGPT,
tehnologiile de TA erau deja utilizate in serviciile gu-
vernamentale din Emiratele Arabe Unite. Acest lucru
a fost facilitat de mecanismele de guvernanta insti-
tuite inca din 2017, ca parte a unei strategii nationale
privind IA axatd pe noua sectoare-cheie. La fel ca
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response from each participant, thereby ensuring the
validity of the data. The results were exported from
Google Forms into a tabular format and subjected to
statistical analysis to identify and interpret response
frequencies and emerging trends.

Results and Discussion

Today, the Republic of Moldova participates
in various international evaluations of the use of Al
technologies. According to the Microsoft Report
elaborated by the Institute of Economy and published
in January 2026 “Global Al Adoption in 2025 — A
Widening Digital Divide” [6], Moldova ranks 59th
out of 147 countries around the world in terms of the
share of the working-age population that used Al at
least once during the second half of 2025. In the
Republic of Moldova, this figure is 17%, compared
with the global average of 16.1%. Over the previous
six months, this indicator increased by 0.4 percentage
points, representing the absolute difference between
the two reference periods.

The leaders of the 2025 ranking are the United
Arab Emirates (64%) and Singapore (60.9%). Norway
ranks third (46.4%), Ireland fourth (44.6%), and
France fifth (44%). Spain (39.7%), New Zealand
(37.6%), United Kingdom (36.4%), Netherlands
(36.3%), Qatar (35.7%), Australia (34.5%), Israel
(33.9%), Canada (33.5%), Belgium (33.5%) and
Switzerland (32.4%) are also among the leading
countries. At the lower end of the ranking are Cam-
bodia (4.6%), Tajikistan and Turkmenistan (both
5.1%), Afghanistan (5.1%), Cuba and Uzbekistan
(both 5.7%), Rwanda and Laos (both 6.0%). Romania
ranks 63rd with 15.3%, while the Republic of Mol-
dova records 16.6%. Ukraine ranks 115th with 9.1%
and the Russian Federation ranks 119th with 7.6%.

Despite the fact that the United States of
America conducts advanced research in the field of
artificial intelience (Al) and is home to some of the
world’s largest companies engaged in Al development,
the level of public trust in these technologies remains
relatively low. The USA ranks 24th with an Al
adoption rate of 28.3%.

According to Microsoft report [7]: “The
United Arab Emirates, where 64% of the population
uses generative Al tools, not only ranks first in the
world, but is also one of the countries with the fastest
adoption rate. Even before the launch of ChatGPT,
Al technologies were already being used in govern-
ment services in UAE. This was facilitated by early
governance mechanisms established in 2017 as part
of a national Al strategy focused on nine key sectors.
Like the United Arab Emirates, Singapore invested
early in Al infrastructure, research, and develop-
ment” [7].

According to another reliable source “Govern-
ment Al Readiness Index 2025 published by
Oxford Insights [9], the Republic of Moldova is at a
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Emiratele Arabe Unite, Singapore a investit din timp
in infrastructura, cercetarea si dezvoltarea IA” [7].

Conform unei alte surse relevante, ,,Govern-
ment Al Readiness Index 2025, elaborata de Oxford
Insights [9], Republica Moldova se situeaza la un
nivel relativ nalt, cu indicatori buni, desi nu a Inre-
gistrat progrese semnificative in dezvoltarea inteli-
gentei artificiale in 2025 si s-a clasat pe locul 66 din
195 de state analizate. Conform acestui indice, Repu-
blica Moldova a obtinut 50,75 puncte, comparativ cu
56,03 puncte 1n anul precedent. Acest indice anali-
zeazd 40 de indicatori grupati in sase domenii-cheie
si evidentiaza progresele realizate, identifica lacunele
si oferd recomandari practice pentru factorii de
decizie care doresc sa integreze IA in furnizarea ser-
viciilor publice. Cel mai nalt scor obtinut de Repu-
blica Moldova se inregistreaza la implementarea 1A
in sectorul public — 82,33 puncte in index. Cu toate
acestea, tara vecina, Ucraina, care s-a clasat pe locul
40 — 61,08 puncte, are o rata de digitalizare a ser-
viciilor publice de 99,63% si un nivel de conformitate
legislativa cu standardele internationale de 92,25%,
comparativ cu 61,5% in cazul Republicii Moldova.
De asemenea, Republica Moldova a obitnut 51,49
puncte pentru infrastructura IA, 46,67 pentru guver-
nantda, 62,71 pentru sustenabilitate si 24,43 pentru
dezvoltare si adoptare. Roménia ocupa locul 53 in
acest clasament, cu un scor de 56,69 puncte.

in decembrie 2023, compania nationald , Ma-
genta Consulting” [10] a realizat un sondaj privind
inteligenta artificiala si ChatGPT. Sondajul a inclus
1011 participanti. Acestia au fost intervievati in
perioada 5-20 decembrie 2023. Marja de eroare a
sondajului a fost de +3%.

Conform acestui sondaj, in 2023, aproximativ
jumatate dintre locuitorii Moldovei cunosteau foarte
putin despre inteligenta artificiald si nu utilizau
niciodatd produse sau servicii bazate pe IA. Cu toate
acestea, noile tehnologii informationale au continuat
sd patrunda treptat in viata populatiei. De exemplu,
11% dintre respondenti foloseau ChatGPT la locul de
muncd, iar 18% considerau ca IA i-ar putea inlocui in
activitatea profesionala in urmadtorii cinci ani. Con-
form rezultatelor sondajului, aproximativ 40% dintre
respondenti stiau si Intelegeau ce reprezintd inteli-
genta artificiald, in timp ce altii 45% au declarat ca
auzisera de existenta acestor tehnologii, dar nu le
intelegeau suficient de bine. In acelasi timp, 66%
dintre respondenti nu erau ingrijorati de faptul ca A
si dezvoltarea acesteia le-ar putea determina pier-
derea locurilor de munca in urmatorii cinci ani. Doar
18% dintre cetateni credeau cd acest lucru este posi-
bil in viitorul apropiat. Respondentii au fost intrebati
si despre ChatGPT.

Majoritatea acestora (42%) au declarat cd nu
stiu ce este acest program, 11% au afirmat ca folo-
sesc chatboturi pentru a indeplini sarcini la profe-

high level with good indicators, although it did not
show a significant progress in the development of
artificial intelligence in 2025 and ranked 66th out of
195 countries regarding to its use. According to this
index, the country scored 50.75 points, compared
with 56.03 points in the previous year. This index
analyses 40 indicators across six key areas. It
highlights progress, identifies gaps, and provides
practical recommendations for policymakers seeking
to integrate Al into the delivery of public services.
Moldova’s highest score is in the implementation of
Al in the public sector — 82.33 index points. Howe-
ver, neighbouring Ukraine, which ranked 40th with
61.08 points, achieved a public services digitalisa-
tion rate of 99.63% and legislative compliance with
international standards of 92.25%, compared with
Moldova’s 61.5%. The Republic of Moldova scored
51.49 points for Al infrastructure, 46.67 for gover-
nance, 62.71 for sustainability, and 24.43 for deve-
lopment and adoption. Romania ranks 53rd in this
ranking with a score of 56.69 points.

In December 2023, the national research
company “Magenta Consulting” [10] conducted a
survey on artificial intelligence and ChatGPT. The
survey included 1011 participants. They were sur-
veyed from December 5 to 20, 2023. The reported
margin of error was £3%.

ately half of the residents of the Republic of
Moldova had very limited knowledge about artificial
intelligence and had never used Al-based products or
services. Nevertheless, new information technolo-
gies continued to gradually penetrate people’s lives.
For example, 11% of respondents reported using
ChatGPT at work, and 18% believed that Al could
replace them in their professional activities within the
next five years. According to the survey reAccording
to this survey, in 2023, aproximsults, approximately
40% of Moldovans knew and understood what
artificial intelligence was. Another 45% stated that
they were aware of such technologies but did not
understand them sufficiently well.

At the same time, 66% of respondents were
not worried that Al and its further development could
lead to the loss of their jobs within the next five
years. Only 18% of respondents believed this was
possible in the near future. Respondents were also
asked about the ChatGPT. The majority of respon-
dents (42%) said they did not know what the program
was. Meanwhile, 11% stated that they use chatbots to
perform tasks at work, while 27% said they do not
interact with neural networks at work. According to
the survey results, chatbots were used at work
primarily by young people aged between 18 to 35
(21%). Only 5% of respondents aged over 55 years
old said they use ChatGPT.

However, to provide a broader assessment of
the level of Al technology use among the country's
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sionale, in timp ce 27% au spus cd nu interactioneaza
cu retelele neuronale la locul de muncd. Conform
rezultatelor sondajului, chatboturile erau utilizate la
locul de munca, in principal, de tinerii cu varste
cuprinse intre 18 si 35 de ani (21%). Doar 5% dintre
respondentii cu varsta peste 55 de ani au declarat ca
utilizeaza ChatGPT.

Cu toate acestea, pentru a evalua mai amplu
nivelul de utilizare a tehnologiei IA in randul ceta-
tenilor tarii, autorii prezentului studiu au realizat o
cercetare proprie. In acest scop a fost elaborat si dis-
tribuit un sondaj online care a inclus intrebari speci-
fice privind potentialul implementdrii IA in tara,
gradul de pregatire a societatii pentru schimbare,
constrangerile etice si riscurile asociate implementarii
tehnologiilor de IA. Sondajul a fost desfasurat pe
parcursul a trei luni, in perioada 01.12.2025 —
01.03.2026, iar esantionul a cuprins 1188 de respon-
denti. Majoritatea respondentilor au fost femei —
58%, ceea ce corespunde structurii demografice pe
criterii de gen din Republica Moldova. Distributia
respondentilor pe categorii de varstd a fost urmétoa-
rea: 19% dintre respondenti apartineau grupei de
varsta 46—60+ ani si peste, 13% grupei de varstd 31-
45 ani, iar 68% grupei de varstd 18-30 ani. Cercetarea
s-a orientat preponderent asupra tinerilor, deoarece
acest grup utilizeaza tehnologiile A mai activ si mai
frecvent, detin dispozitive mai performante si au
competente mai bune in utilizarea acestora, precum si
participa mai activ la sondajele online. in consecint,
celelalte doud categorii de varsta ale respondentilor,
au avut o pondere mai redusd comparativ cu grupul
tinerilor, adicd respondentii de varstd medie si varst-
nici si-au compensat participarea prin comentarii
detaliate formulate la finalul sondajului sau transmise
direct autorilor cercetarii.

Majoritatea absolutd a respondentilor (97%)
au utilizat, In ultimul an, dispozitive sau servicii
bazate pe tehnologia IA, iar doar 3% nu au utilizat
astfel de dispozitive sau servicii in ultimul an.

in majoritatea cazurilor, respondentii au indi-
cat ca au utilizat tehnologiile de IA in viata cotidiana,
in special in domeniul educatiei (82,4%), precum si
in domeniile cumparaturilor online (64,7%) si ser-
viciilor financiare (52,9%), divertisment (47,1%),
locuinte si utilitati (47,1%), locuri de munca, anga-
jare (47,1%), publicitate (35,3%), sanatate (35,3%),
transport (23,5%) si administratie publica (23,5%)
(figura 1).
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citizens, the authors of the present study conducted
their own research. For this purpose, an online survey
was designed and distributed, including specific
questions on the potential for Al implementation in
the country, society's readiness for change, and the
ethical constraints and risks associated with the im-
plementation of Al technologies. The survey was
conducted over a three-month period, from 1 De-
cember 2025 to 1 March 2026, and the sample com-
prised 1,188 respondents. The majority of respon-
dents were women (58%), reflecting the gender
demographic structure of the Republic of Moldova.
The age distribution of respondents was as follows:
19% belonged to the 46-60+ years and over age
group, 13% to the 31-45 years age group, and 68% to
the 18-30 years age group. The study focused pri-
marily on young people, as this group uses Al
technologies more actively and more frequently, has
access to more advanced devices, possesses stronger
digital skills, and is more likely to participate in
online surveys. Consequently, the other two age
groups were less represented in the sample than the
younger respondents. Nevertheless, middle-aged and
older participants compensated for their lower repre-
sentation by providing detailed comments at the end
of the survey or by submitting their observations
directly to the researchers.

An overwhelming majority of respondents
(97%) had used Al-based devices or services during
the previous year, while only 3% reported not having
used such devices or services during that period.

In most cases, respondents indicated that they
used Al technologies in their daily lives, particularly
in education (82.4%), followed by online shopping
(64.7%), financial services (52.9%), entertainment
(47.1%), housing and utilities (47.1%), employment
and job-related activities (47.1%), advertising
(35.3%), healthcare (35.3%), transport (23.5%), and
public administration (23.5%) (figure 1).
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Nu se confruntd cu utilizarea IA/ Not facing the..
Distractie/ Entertainment

Administratia publicd/ Public administration

Locuinte si servicii publice/ Housing and Public Services
Educatie/ Education

Séandtate/ Healthcare

Transport/ Transportation

Loc de munca, angajare/ Job, employment

Publicitate/ Advertising

Servicii financiare/ Servicii financiare

Cumparaturi online/ Online shopping

82,4%

9%

64,7%

0%

20% 40% 60% 80% 100%

Figura 1. Utilizarea de citre respondenti a dispozitivelor sau serviciilor bazate pe tehnologii
de IA in viata cotidian4, in ultimul an, %/ Figure 1. Respondents' use of devices or services
with Al technology in their daily lives - over past year, %

Sursa: elaborata de autori/ Source: elaborated by the authors

Cel mai frecvent, respondentii utilizeaza the-
nologiile A in servicii precum traducatoarele online,
aplicatiile de navigatie, sistemele de IA generativa,
recomandarile media inteligente si asistentii vocali.
Cele mai putin utilizate servicii sunt cele de livrare si
transport cu drone (figura 2).

Most often, respondents reported using Al
technologies in services such as online translators,
navigation systems, generative Al applications, smart
media recommendation systems, and voice assistants.
The least frequently used Al technologies were drone
delivery and transport (figure 2).

Livrarea si transportarea bunurilor cu ajutorul dronelor/
Dron delivery and transportation of goods

1A generativa/ Generative Al
Asistentii vocali/ Voice assistants

Traducétori online/ Online translators

Smart media recomandari/ Smart media
recommendations

Navigatori/ Navigators

58,8%
52,9%

94,1%

58,8%

0%

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figura 2. Utilizarea tehnologiilor IA de citre respondenti in diverse servicii, %/
Figure 2. Respondents’ use of Al technologies in the following services, %
Sursa: elaborata de autori / Source: elaborated by the authors

Majoritatea respondentilor au utilizat dispo-
zitive sau servicii bazate pe tehnologii de inteligenta
artificiala de cateva ori pe saptimana (46,4%).
Acestia sunt urmati de un grup de respondenti care au
folosit astfel de dispozitive sau servicii in fiecare zi
(33,0%), apoi de cei care le-au utilizat de cateva ori

The majority of respondents reported using
devices or services incorporating artificial intelli-
gence technologies several times a week (46.4%),
followed by a group of respondents who used devices
or services that use artificial intelligence technologies
every day (33.0%), followed by a group of respon-
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pe luna (9,8%). Pe locul al patrulea se afla grupul de
respondenti care utilizeazd astfel de tehnologii de
cateva ori pe an (3,7%), iar ultima categorie este for-
matd din respondentii care nu au utilizat niciodata
tehnologii de inteligenta artificiald (7,1%) (figura 3).

dents who used devices or services that use artificial
intelligence technologies several times per month
(9.8%), in fourth place is the group of respondents
who use devices or services that use artificial intelli-
gence technologies several times per year (3.7%), and
the last group is respondents who have never used
artificial intelligence technologies (7.1%)(figure 3).

De cateva ori pe an/ Several times per year

Niciodata sau foarte rar/ Never or very rarely 7 1%
1%

f—3,7%
De cateva ori pe luna/ Several times per month — 0 5%
De cateva ori pe saptamana/ Several times per week 46,4%
in ficare zi/ Every day P S ——— 337
O‘I’/o 5‘;/0 10I% 15I% ZOI% 2&';% 30I% 35% 40% 45% 50%

Figura 3. Opiniile respondentilor cu privire la utilizarea dispozitivelor sau serviciilor bazate pe
tehnologii de IA in ultimul an, %/ Figure 3. Respondents' opinions on the use of devices or services
with Al technologies over the past year, %

Sursa: elaborata de autori/ Source: elaborated by the authors

Majoritatea respondentilor considera ca utili-
zarea tehnologiilor de inteligenta artificiald are un
impact pozitiv asupra calitatii vietii oamenilor
(80,4%). In acelasi timp, majoritatea respondentilor
(74,1%) considera de acord ca tehnologiile de inte-
ligenta artificiald sunt astdzi esentiale pentru dez-
voltarea unui spectru larg de domenii.

Respondentii au mentionat cel mai frecvent
riscurile legate de protectia datelor, mentionand ca
riscurile de scurgere a datelor vor creste (88,2%),
urmate de o posibila crestere a somajului (64,7%) si
de riscurile asociate utilizarii necorespunzatoare a
tehnologiilor de 1A (52,9%) (figura 4).

The majority of the respondents considered
that the use of artificial intelligence technologies has
a positive impact on people’s quality of life (80.4%).
At the same time, the majority of respondents
(74.1%) agreed that artificial intelligence technolo-
gies today are essential for the development of a wide
spectrum of spheres.

Respondents most often mentioned about risks
related to data protection becoming more difficult,
the risks of data leaks will increase (88.2%), followed
by a possible rise in unemployment (64.7%) and risks
related to the improper use of Al technologies
(52.9%) (figure 4).

Cresterea dificultatilor in protejarea datelor si riscurilor
in pierderilor datelor/ Increasing difficlulties in data
protection and risks of losing data

Cresterea riscurilor utilizdrii incorecte a tehnologiei/
Increased risks associated with the improver use of
technology

Cresterea ratei somajului/ Increase in the unemployment
rate

88,2%

7%

0%

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figura 4. Opinia respondentilor cu privire la riscurile legate de utilizarea tehnologiilor de 1A, %/
Figure 4. Respondents' opinion on the risks related to the use of Al technologies, %
Sursa: elaborata de autori/ Source: elaborated by the authors

Majoritatea respondentilor (54,5%) considera
ca tehnologiile de IA aduc beneficii oamenilor,
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Most of respondents (54.5%) agreed that Al
technologies are beneficial to people, (26.8%) belie-
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(26,8%) apreciaza ca IA este necesard pentru dez-
voltarea societatii, iar doar 18,8% considerd ca 1A
reprezinta o tehnologie periculoasa.

Concluzii

Aceastd cercetare a evidentiat faptul ca inte-
ligenta artificiala stimuleaza, In prezent, dezvoltarea
sectorului IT, precum si a industriei, economiei si
societatii civile la nivel mondial, iar Republica Mol-
dova doreste sa faca parte din acest progres tehno-
logic. Tara intreprinde masuri rapide pentru a-si mo-
difica legislatia si a se alinia la reglementarile euro-
pene privind digitalizarea si utilizarea tehnologiilor
de inteligenta artificiala.

In ultimii ani, gradul de constientizare al po-
pulatiei Republicii Moldova cu privire la [A a crescut
semnificativ. Analiza a evidentiat faptul cé atitudinea
societdtii moldovenesti fatd de tehnologiile de
inteligenta artificiala este Inca 1n proces de dezvoltare
si se caracterizeaza printr-o combinatie de optimism
pragmatic, receptivitate ridicatd in randul tinerilor si
temeri asociate cu viitorul digital. In general, atitu-
dinile fata de transformarea digitala sunt pozitive, in
special, in randul populatiei tinere. Majoritatea
tinerilor si a studentilor din Republica Moldova utili-
zeazd, deja, In mod activ, instrumente de IA in pro-
cesul de studii. Principalele ingrijorari ale populatiei
includ riscurile legate de protectia datelor, o posibila
crestere a somajului si utilizarea necorespunzatoare a
tehnologiilor de IA.

Pornind de la rezultatele cercetarii, propunerile
privind perfectionarea politicilor publice in Republica
Moldova pot fi formulate in urmatoarele directii:

o FEducatie si competente digitale — actualizarea
curriculumului national prin integrarea modu-
lelor de ,,Literacy in AI” in licee si universi-
tati, cu accent pe utilizarea eticd si criticd a
instrumentelor 1A. De asemenea, se recoman-
da implementarea unor programe de recalifi-
care profesionald (Reskilling), prin crearea
unui fond national pentru subventionarea
cursurilor de formare profesionala in domenii
conexe A pentru angajatii din sectoarele cu
risc ridicat de automatizare.

e Cadru legislativ — adoptarea ,Legii privind
inteligenta artificiala” (aliniata la EU Al Act),
care sa prevada clasificarea sistemelor TA in
functie de nivelul de risc si stabilirea unor
reguli stricte pentru sistemele cu ,,risc ridicat”.
Infiintarea unui Comitet National de Etica in
domeniul 1A, ca un organism consultativ, for-
mat din experti, reprezentanti ai societatii
civile si mediului academic, care sd monito-
rizeze implementarea tehnologiilor de IA in
sectorul public.

o Securitatea datelor s§i protectia consumato-
rului — consolidarea mecanismelor de protec-
tie a datelor cu caracter personal prin adap-
tarea mecanismelor de control ale Centrului

ved that Al is necessary for society, and only 18.8%
considered Al to be a dangerous technology.

Conclusions

This research has revealed that artificial intel-
ligence is currently driving the development of the IT
sector, as well as industry, the economy, and civil
society worldwide, and the Republic of Moldova
wishes to be part of this technological progress. The
country is taking significant steps to update its
legislation and align it with European regulations on
digitalisation and the use of artificial intelligence
technologies.

In recent years, public awareness of Al in the
Republic of Moldova has increased significantly. The
analysis revealed that the attitude of Moldovan
society towards artificial intelligence technologies is
still evolving and is characterised by a combination
of pragmatic optimism, high receptivity among young
people, and fears associated with the digital future. In
general, attitudes toward digital transformation are
positive, particularly among the younger population.
Most young people and students in the Republic of
Moldova are already actively using Al tools in their
studies. The population’s main concerns include risks
related to data protection, a possible rise in unemploy-
ment, and the inappropriate use of Al technologies.

Based on the research findings, the following
proposals for improving public policies in the
Republic of Moldova can be formulated:

e Education and digital skills — updating the
national curriculum by integrating “Literacy
in AI” modules into high schools and uni-
versities, with an emphasis on the ethical
and critical use of Al tools. It is also recom-
mended to implement professional reskilling
programs by creating a national fund to sub-
sidise vocational training courses in Al-rela-
ted fields for employees in sectors at high
risk of automation.

e Legislative Framework — the adoption of the
“Artificial Intelligence Act” (aligned with
the EU Al Act), which would classify Al
systems based on risk level and establish
strict rules for “high-risk” systems. Esta-
blishment of a National Ethics Committee
on Al, as an advisory body composed of
experts, representatives of civil society, and
the academic community, to monitor the
implementation of Al technologies in the
public sector.

e Data security and consumer protection —
strengthening personal data protection me-
chanisms by adapting the supervisory and en-
forcement capacities of the National Centre
for Personal Data Protection to address large-
scale data processing algorithms. In addition,
national information and awareness-raising
programmes are needed to increase public
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programului 030101 ,, Consolidarea rezilientei, com-

National pentru Protectia Datelor cu Caracter
Personal pentru a gestiona algoritmii de pro-
cesare masiva a datelor. De asemenea, sunt
necesare programe nationale de informare si
congtientizare privind riscurile de dezinfor-
mare (Deepfakes) si securitate cibernetica,
adresate in special populatiei cu un nivel redus
de competente digitale.

Sustinerea inovarii si dezvoltarii economice —
crearea unor zone de testare controlatd unde
startupurile moldovenesti sd poata experi-
menta solutii A inovatoare sub supravegherea
autoritatilor, inainte de lansarea pe piata.
Totodata, se recomandd implementarea solu-
tiilor IA in serviciile publice pentru a reduce
birocratia, mentinand, in acelasi timp, trans-
parenta algoritmilor utilizati.

Monitorizarea pietei muncii — observator Di-
gital al Pietei Muncii, care sd asigure monito-
rizarea continud a impactului automatizarii

understanding of the risks associated with
disinformation (deepfakes) and cybersecurity,
with particular emphasis on individuals with
lower levels of digital competence.
Supporting innovation and economic develo-
pment — creating controlled testing zones
where Moldovan startups can experiment
with innovative Al solutions under the
supervision of authorities before launching
them on the market. At the same time, it is
recommended to implement Al solutions in
public services to reduce bureaucracy while
maintaining the transparency of the algo-
rithms used.

Labor market monitoring — a Digital Labour
Market Observatory to ensure continuous
monitoring of the impact of automation on
the unemployment rate, in order to intervene
quickly with social support policies in affec-
ted areas.

asupra ratei somajului, pentru a interveni rapid

e SN Note: This article was elaborated within the
cu politici de sprijin social in zonele afectate.

framework of subprogram 030101, “Strengthening
the resilience, competitiveness, and sustainability of
the Moldovan economy in the context of the Euro-

Nota: Articolul a fost elaborat in cadrul sub-

petitivitatii si sustenabilitatii economiei Republicii pean Union accession process”, funded by the insti-

Moldova in contextul procesului de aderare la

tutional financing mechanism.

Uniunea Europeand”, finantat prin mecanismul de
finantare institutionala.

10.
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Rezumat

In contextul procesului de integrare europeand
si al orientarii catre dezvoltarea durabila, proiectele
de parteneriat public—privat (PPP) reprezinta instru-
mente importante pentru realizarea obiectivelor eco-
nomice, sociale si de mediu. In aceste conditii, crite-
riile ESG (de mediu, sociale si de guvernanta) do-
bandesc o importanta sporita in evaluarea perfor-
mantei sustenabile a proiectelor PPP.

Scopul cercetarii consta in analiza aborda-
rilor teoretice si normative privind sustenabilitatea §i
in fundamentarea unei matrice de indicatori ESG
adaptata proiectelor de PPP. Metodologia cercetarii
se bazeaza pe analiza literaturii de specialitate, a
documentelor strategice internationale si europene
relevante, precum si a cadrului normativ aplicabil
Republicii Moldova.

Contributia cercetarii consta in elaborarea
unei matrice de indicatori ESG adaptati particula-
ritatilor proiectelor de PPP, care poate servi drept
instrument metodologic pentru evaluarea impactului
acestora asupra obiectivelor dezvoltarii durabile.

Cuvinte-cheie: dezvoltare durabild, indicatori
ESG, parteneriat public-privat, evaluarea performan-
tei sustenabile, guvernanta.

Classificare JEL: Q56; L32; H54.

Introducere

in contextul intensificarii cerintelor privind
transparenta, responsabilitatea investitiilor si orien-
tarea economiilor catre dezvoltarea durabila, suste-
nabilitatea devine un criteriu esential pentru compe-
titivitatea si rezilienta proiectelor de parteneriat
public-privat (PPP). Evaluarea performantei acestor
proiecte depaseste limitele indicatorilor financiari
traditionali, fiind necesard aprecierea impactului
economic, social, de mediu si institutional generat
asupra societatii si mediului.

Dezvoltarea durabild reprezintd un reper fun-
damental al politicilor economice si sociale contem-
porane, fiind consolidata prin adoptarea Agendei 2030 si
a celor 17 Obiective de Dezvoltare Durabila (ODD).

Republica Moldova si-a asumat implemen-
tarea Agendei 2030, integrand treptat principiile dez-
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Abstract

In the context of the European integration pro-
cess and the transition towards sustainable develop-
ment, public-private partnership (PPP) projects have
become important tools for achieving economic, social,
and environmental objectives. Under these circumstan-
ces, ESG (Environmental, Social, and Governance) crit-
eria are becoming increasingly important for assessing
the sustainable performance of PPP projects.

The purpose of this research is to analyse
theoretical and regulatory approaches to sustaina-
bility and to develop a matrix of ESG indicators
tailored to PPP projects. The research methodology
is based on an analysis of the relevant academic lite-
rature, international and European strategic docu-
ments, and the regulatory framework applicable to
the Republic of Moldova.

The contribution of this research lies in the
development of a matrix of ESG indicators tailored to
reflect the specific characteristics of PPP projects,
which can serve as a methodological tool for assessing
their impact on sustainable development objectives.

Keywords: sustainable development, ESG indi-
cators, public-private partnerships, sustainable per-
formance assessment, governance.

JEL Classification : Q56; L32; H54.

Introdution

In the context of increasing demands for trans-
parency, investment accountability, and the transition
towards sustainable development, sustainability has
become an essential criterion for ensuring the com-
petitiveness and resilience of public-private partnership
(PPP) projects. Assessing the performance of these
projects extends beyond traditional financial indicators
and requires consideration of the economic, social,
environmental, and institutional impacts they generate
for society and the environment.

Sustainable development has become a funda-
mental pillar of contemporary economic and social
policies, reinforced by the adoption of the 2030 Agenda
and the 17 Sustainable Development Goals (SDGS).

The Republic of Moldova has committed to
implementing the 2030 Agenda, gradually integrating
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voltdrii durabile in politicile si strategiile nationale.
Aceste angajamente au fost consolidate prin adop-
tarea Strategiei Nationale de Dezvoltare ,,Moldova
Europeana 2030” [11], care stabileste directiile prio-
ritare de dezvoltare ale tarii si sustine procesul de
armonizare a politicilor nationale cu standardele
Uniunii Europene (UE).

Cu toate cd principiile sustenabilititii si cri-
teriile ESG sunt promovate tot mai intens la nivel
international si european, aplicarea unor mecanisme
unitare de evaluare a sustenabilitatii proiectelor de
PPP ramane o provocare, inclusiv pentru Republica
Moldova. In acest context, cercetarea urmareste ana-
liza rolului indicatorilor ESG (de mediul, sociali si de
guvernantd) in evaluarea sustenabilitatii proiectelor
de PPP si in elaborarea unei matrice de indicatori
adaptati specificului acestora.

Cercetarea are drept scop analiza cadrului
conceptual si normativ privind dezvoltarea durabila si
fundamentarea utilizarii indicatorilor ESG in evalua-
rea sustenabilitatii proiectelor de PPP.

Pentru realizarea scopului, au fost stabilite
urmatoarele obiective specifice: evidentierea rolului
indicatorilor de sustenabilitate in evaluarea perfor-
mantei proiectelor de PPP si a contributiei acestora
la dezvoltarea durabild; identificarea principalilor
indicatori ESG aplicabili proiectelor de PPP; analiza
cadrului normativ privind sustenabilitatea si alinie-
rea proiectelor PPP din Republica Moldova la stan-
dardele europene; elaborarea unei matrice de indi-
catori ESG si formularea unor recomandari privind
monitorizarea sustenabilitatii proiectelor PPP.

Metodologia cercetarii

Cercetarea are un caracter teoretico-aplicativ
si urmdreste fundamentarea utilizarii indicatori-
lor ESG in evaluarea sustenabilitatii proiectelor de
PPP. In realizarea studiului au fost utilizate metodele
analizei documentare, analizei comparative, sintezei
si sistematizarii informatiilor stiintifice si norma-
tive. Baza informationald a cercetdrii a inclus lite-
ratura de specialitate din domeniul dezvoltarii dura-
bile si al criteriilor ESG, documente strategice inter-
nationale si europene, precum si cadrul normativ
al Republicii Moldova relevant pentru sustenabili-
tate si PPP.

Selectarea surselor a fost realizatd in functie
de relevanta acestora pentru evaluarea performantei
sustenabile a proiectelor de infrastructura si a proiec-
telor PPP. In vederea elaborarii matricei propuse, au
fost analizate si corelate principalele categorii de
indicatori utilizati in cadrul ODD, al sistemelor inter-
nationale de monitorizare a sustenabilitatii si al ca-
drului ESG. Pe baza procesului de analiza si siste-
matizare a fost elaboratd o matrice de indicatori
adaptati specificului proiectelor de PPP, care permite
evaluarea integratd a performantei economice, so-
ciale, de mediu si de guvernanta.

Revista / Journal ,, ECONOMICA” nr.2(136) 2026

the principles of sustainable development into its
national policies and strategies. These commitments
hace been reinforced by the adoption of the National
Development Strategy “European Moldova 2030 [11],
which defines the country’s strategic development
priorities and supports the process of harmonising
national policies with European Union (EU) standards.

Although the principles of sustainability and
ESG criteria are being promoted with increasing
intensity at the international and European levels, the
implementation of uniform mechanisms for assessing
the sustainability of PPP projects remains a challenge,
including for the Republic of Moldova. In this context,
this research aims to analyse the role of ESG indicators
(environmental, social, and governance) in assessing the
sustainability of PPP projects and in developing a matrix
of indicators tailored to their specific characteristics.

The purpose of this research is to analyse the
conceptual and regulatory framework for sustainable
development and to provide a methodological basis for
the use of ESG indicators in assessing the sustaina-
bility of PPP projects.

To achieve this purpose, the research pursues
the following specific objectives: to highlight the role
of sustainability indicators in evaluating the perfor-
mance of PPP projects and their contribution to sus-
tainable development; to identify the main ESG indi-
cators applicable to PPP projects; to analyse the regu-
latory framework on sustainability and the alignment
of PPP projects in the Republic of Moldova with Euro-
pean standards; to develop a matrix of ESG indicators
and formulate recommendations on monitoring
sustainable performance within PPP projects.

Research Methodology

This research combines theoretical and applied
approaches and aims to provide a theoretical basis for
the application of ESG indicators in assessing the
sustainability of PPP projects. The study employed
methods of literature review, comparative analysis, and
the synthesis and systematisation of scientific and
regulatory information. The research’s information
base included specialised literature on sustainable
development and ESG criteria, international and
European strategic documents, as well as the Republic
of Moldova’s regulatory framework relevant to
sustainability and PPPs.

The sources were selected based on their rele-
vance to assessing the sustainable performance of
infrastructure projects and PPP projects. To develop
the proposed matrix, the main categories of indicators
used within the SDGs, international sustainability
monitoring systems, and the ESG framework were
analyzed and correlated. Based on the comparative
analysis and systematisation process, a matrix of
indicators tailored to the specific nature of PPP pro-
jects was developed, enabling an integrated asses-
sment of economic, social, environmental, and gover-
nance performance.
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Rezultate si discutii

Conceptul de ,,dezvoltare durabila” a fost con-
sacrat la nivel international prin Raportul Viitorul
nostru comun (Our Common Future), elaborat in anul
1987 de Comisia Mondiald pentru Mediu si Dez-
voltare, condusd de prim-ministrul Norvegiei, Gro
Harlem Brundtland. in cadrul raportului, dezvoltarea
durabila este definita drept ,, dezvoltarea care satis-
face necesitatile prezentului fara a compromite
capacitatea generatiilor viitoare de a-si satisface
propriile necesitati” [23].

In literatura de specialitate, notiunile de ,, dez-
voltare durabild” si ,Sustenabilitate” sunt utilizate
frecvent pentru a desemna acelasi concept, primul
reprezentand forma institutionalizatd si promovata la
nivelul Organizatiei Natiunilor Unite (ONU). Din
perspectivd conceptuald, sustenabilitatea exprima
capacitatea sistemelor economice, sociale si de mediu
de a functiona si evolua pe termen lung, mentinand
echilibrul intre necesitatile actuale si resursele dis-
ponibile pentru generatiile viitoare.

Potrivit Dictionarului explicativ al limbii ro-
mdne, notiunea de ,,sustenabilitate”, din perspectiva
economicd, desemneaza capacitatea unei activitati de
a fi desfasuratd pe termen lung, iar din perspectiva
mediului reprezintd utilizarea si dezvoltarea resur-
selor naturale farda epuizarea acestora si fara degra-
darea ecosistemelor. Prin urmare, conceptul de sus-
tenabilitate reflectd interdependenta dintre dimen-
siunea economica si cea de mediu, avand drept obiec-
tiv mentinerea echilibrului dintre dezvoltarea econo-
mica, protectia mediului si necesitatile generatiilor
viitoare [5].

In acest context, pilonii dezvoltirii durabile
reflectd principalele dimensiuni ale sustenabilitatii si
evidentiazd interdependenta dintre componenta eco-
nomicd, sociala si de mediu, conform schemei pre-
zentate in figura 1.

Mediu/
Environmental

Results and Discussion

The concept of “sustainable development”
was established at the international level through the
report Our Common Future, published in 1987 by
the World Commission on Environment and Deve-
lopment, chaired by the Norwegian Prime Minister
Gro Harlem Brundtland. The report defines sustai-
nable development as “development that meets the
needs of the present without compromising the ability
of future generations to meet their own needs” [23].

In the specialised literature, the terms “sus-
tainable development” and “‘sustainability” are fre-
quently used to refer to the same concept, with the
former representing the institutionalised form pro-
moted at the United Nations (UN) level. From a
conceptual perspective, sustainability expresses the
capacity of economic, social, and environmental
systems to function and evolve over the long term
while maintaining a balance between current needs
and the resources available to future generations.

According to the Explanatory Dictionary of
the Romanian Language, the concept of “sustai-
nability”, from an economic perspective, refers to the
ability of an activity to be carried out over the long
term, while from an environmental perspective, it
refers to the use and development of natural resources
without depleting them or degrading ecosystems.
Therefore, the concept of sustainability reflects the
interdependence between the economic and ecological
dimensions, with the goal of maintaining a balance
between economic development, environmental pro-
tection, and the needs of future generations [5].

In this context, the pillars of sustainable deve-
lopment reflect the main dimensions of sustainability
and highlight the interdependence among the eco-
nomic, social, and environmental components, as
shown in figure 1.

Social/
Social

Sustenabi/Sustainable

Sportabil/ Tolerab’e
Viabil/ Viab &

Economic/
Economic

Echitabil/ Equitaole

Figura 1. Modelul tridimensional al dezvoltirii durabile/
Figure 1. Three-Dimensional Model of Sustainable Development
Sursa: elaborata de autor in baza [22]/ Source: developed by the author based on [22]

La nivel european, dezvoltarea durabila a fost
sustinutd prin adoptarea unui ansamblu de politici,
strategii si reglementari orientate spre atingerea obiec-
tivelor economice, sociale si de mediu pe termen lung.
Printre cele mai importante documente se regasesc:

At the European level, sustainable development
has been supported through the adoption of a set of
policies, strategies, and regulations aimed at achieving
long-term economic, social, and environmental goals.
Among the most important documents are:
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» Agenda 2030 adoptata de ONU la New York
in anul 2015 [21];

» Acordul de la Paris — tratat international obli-
gatoriu din punct de vedere juridic, privind
schimbarile climatice, ratificat de Uniunea
Europeanda [1];

» Pactul Verde European din 2019 [15];

» Regulamentul (UE) 2019-2088 privind infor-
matiile referitoare la durabilitate in sectorul
serviciilor financiare [17];

» Regulamentul (UE) 2020/852 privind stabili-
rea unui cadru care sda faciliteze investitiile
durabile si de modificare a Regulamentului
(UE) 2019/2088 [18];

» Directiva de raportare a durabilitatii corpo-
rative [6].

La nivel national, Republica Moldova si-a
asumat angajamente privind promovarea si imple-
mentarea principiilor dezvoltarii durabile prin adop-
tarea unor documente strategice si acte normative
relevante, dintre care pot fi evidentiate:

» Agenda de Dezvoltare Durabila 2030 [10];

» Nationalizarea indicatorilor pentru Obiec-
tivele de Dezvoltare Durabila in anul
2017 [16];

» Strategia Nationald de Dezvoltare ,, Moldova
Europeana 2030 [11].

Agenda 2030 pentru Dezvoltare Durabila
include 17 Obiective de Dezvoltare Durabila (ODD),
care constituie un cadru global de actiune pentru
promovarea cresterii economice sustenabile, protectia
mediului si incluziunii sociale [3].

Dintre cele 17 obiective, o relevantd deosebita
pentru proiectele de PPP o prezinta ODD 9 ,.Indus-
trie, inovatie si infrastructurd”, ODD 11 ,Orase si
comunitati sustenabile”, ODD 12 ,,Consum si pro-
ductie responsabile”, ODD 13 , Actiune climaticd”,
precum si ODD 17 ,Parteneriate pentru realizarea
obiectivelor”. in mod particular, ODD 17 evidentiazi
necesitatea consolidarii cooperarii dintre sectorul pu-
blic si cel privat, recunoscand parteneriatele drept
mecanisme esentiale pentru mobilizarea resurselor si
implementarea obiectivelor dezvoltarii durabile.

La nivel international, procesul de evaluare a
sustenabilititii a determinat dezvoltarea unor sisteme
de indicatori care permit monitorizarea performantei
economice, sociale si de mediu. Printre cele mai rele-
vante instrumente se regasesc Indicatorii Obiectivelor
de Dezvoltare Durabild (Sustenabile Development
Boals-SDEs) [19], Indicatorii Dezvoltirii Mondiale
(World Development Indicators — WDI) ai Bancii
Mondiale [20], Indicatorii Performantei de Mediu
(Environmental Performance Index — EPI) [7], pre-
cum si indicatorii de crestere verde promovati de
Organizatia pentru Cooperare si Dezvoltare Econo-
micd (OECD) [9]. Totodata, Comisia Europeand mo-
nitorizeaza tranzitia catre economia circulard prin
intermediul a 10 indicatori grupati pe domenii in
patru sectiuni tematice [8]:
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» The 2030 Agenda adopted by the UN in New
York in 2015 [21];

» The Paris Agreement — a legally binding inter-
national treaty on climate change, ratified by
the European Union [1];

» The European Green Deal of 2019 [15];

» Regulation (EU) 2019-2088 on sustaina-
bilityrelated disclosures in the financial ser-
vices sector [17];

» Regulation (EU) 2020/852 establishing a
framework to facilitate sustainable in-
vestment and amending Regulation (EU)
2019/2088 [18];

» Corporate Sustainability Reporting Directive
[6].

At the national level, the Republic of Moldova
has made commitments to promote and implement
the principles of sustainable development by adopting
relevant strategic documents and legislation, inclu-
ding the following:

» The 2030 Agenda for Sustainable Develop-
ment [10];

» Nationalization of Indicators for the Sustai-
nable Development Goals in 2017 [16];

» National Development Strategy “European
Moldova 2030” [11].

The 2030 Agenda for Sustainable Develop-
ment includes 17 Sustainable Development Goals
(SDGs), which constitute a global framework for ac-
tion to promote sustainable economic growth, envi-
ronmental protection, and social inclusion [3].

Of the 17 goals, SDG 9 “Industry, Innovation,
and Infrastructure”, SDG 11 “Sustainable Cities and
Communities”, SDG 12 “Responsible Consumption
and Production”, SDG 13 “Climate Action”, and
SDG 17 “Partnerships for the Goals”. In particular,
SDG 17 highlights the need to strengthen cooperation
between the public and private sectors, recognising
partnerships as essential mechanisms for mobilizing
resources and implementing the Sustainable Deve-
lopment Goals.

At the international level, the process of
assessing sustainability has led to the development of
indicator systems that enable the monitoring of eco-
nomic, social, and environmental performance. Among
the most relevant tools are the Sustainable Develop-
ment Goals (SDGs) indicators [19], the World Bank’s
World Development Indicators (WDI) [20], the
Environmental Performance Index (EPI) [7], as well
as the green growth indicators promoted by the Orga-
nisation for Economic Cooperation and Development
(OECD) [9]. At the same time, the European Com-
mission monitors the transition to a circular economy
through a set of 10 indicators grouped by domain into
four thematic sections [8].
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Productie si consum/

Production and
consumption
N

Generarea deseurilor

Waste generation
5

Reciclarea materialelor/

Material recycling
5

Competitivitate inovativa/

Innovative
competitiveness

Figura 2. Structura indicatorilor de monitorizare a economiei circulare in UE/
Figure 2. Structure of indicators for monitoring the circular economy in the EU
Sursa: elaboratd de autor in baza metodologiei Eurostat, 2021 [8] /
Source: developed by the author based on Eurostat methodology, 2021 [8]

Adaptarea acestor abordari la specificul pro-
iectelor de PPP poate contribui la elaborarea unui
sistem integrat de evaluare a sustenabilitatii aces-
tora, corelat atdit cu ODD, cat si cu cerintele de
raportare ESG.

in prezent, cadrul normativ al Republicii Mol-
dova nu prevede un sistem unitar de indicatori de
sustenabilitate aplicabil proiectelor de PPP, ceea ce
monitorizare a impactului acestora asupra ODD.

Diversitatea sistemelor de indicatori utilizate
la nivel international demonstreazd preocuparea
crescandd pentru evaluarea multidimensionala a
sustenabilitatii. In ultimii ani, necesitatea armonizarii
practicilor de raportare si evaluare a condus la dez-
voltarea cadrului ESG, recunoscut drept unul dintre
cele mai utilizate instrumente pentru evaluarea suste-
nabilitdtii organizatiilor, investitiilor si proiectelor de
infrastructura (figura 3).

Adapting these approaches to the specific
characteristic of PPP projects can contribute to the
development of an integrated system for assessing
their sustainability, aligned with both the SDGs and
ESG reporting requirements.

Currently, the regulatory framework of the
Republic of Moldova does not provide for a unified
system of sustainability indicators applicable to PPP
projects, which limits the possibilities for compara-
tive assessment and monitoring of their impact on the
SDGs.

The diversity of indicator systems used inter-
nationally reflects a growing focus on the multidi-
mensional assessment of sustainability. In recent
years, the need to harmonise reporting and assess-
ment practices has led to the development of the ESG
framework, which is recognised as one of the most
widely used tools for assessing the sustainability of
organisations, investments, and infrastructure pro-
jects (figure 3).

w C02/ CO2 n Acces la servicii/ e Transparenti/
Reciclare/ Recycling Acces to services Transparency
Resurse/ Resource Sénitate/ Health E?Srﬁasjﬁerl?iangiscurilor/
Consum energie/ Energy IE“"C“IH de munca/ Conformitate/ i
consumption mployment onformitate/ compliance
Impact comunitar/ Responsabilitate/
Community impact 1 Accountability

- "

Figura 3. Prezentarea indicatorilor ESG/ Figure 3. Presentation of ESG indicators
Sursa: elaboratd de autor in baza [4]/ Source: developed by the author based [4]

ESG este acronimul pentru Environmental,
Social and Governance si reprezintd un cadru inte-
grat de evaluare a performantei unei entitati, care
completeaza indicatorii financiari traditionali cu
aspecte referitoare la protectia mediului, impact
social si guvernanta organizationala [13].

ESG stands for Environmental, Social, and
Governance and represents an integrated framework
for evaluating an entity’s performance, which supple-
ments traditional financial indicators with aspects
related to environmental protection, social impact,
and organisational governance [13].
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I De mediu (E) / Environmental (E) (S)DDCE;JS% 77’ 1122’ 113; 1155/
I Social () / Social (S) opD 34,8101/
‘I De guvernanta (G) / Governance (G) : (SDIIDDCIED S 1166’ 1177/

Figura 4. Legitura dintre ESG si ODD/ Figure 4. The Link Between ESG and the SDGs
Sursa: elaborata de autor/ Source: developed by the author

Aceasta demonstreazd ca ESG nu reprezinta
un concept separat, ci un instrument de implementare
si masurare a obiectivelor dezvoltarii durabile.

Implementarea principiilor ESG necesita exis-
tenta unui cadru normativ si institutional adecvat,
capabil sd sustind monitorizarea si evaluarea per-
formantei sustenabile. Din aceasta perspectiva, ana-
liza principalelor reglementari privind sustenabili-
tatea si ESG la nivelul UE si al Republicii Moldova
permite evidentierea gradului de aliniere a politicilor
nationale la tendintele si exigentele internationale
in domeniu.

Analiza cadrului normativ este necesard pen-
tru fundamentarea indicatorilor de sustenabilitate
aplicabili proiectelor de PPP. in acest sens, tabelul 1
prezinta principalele acte normative si documente
strategice care promoveaza principiile ESG si dezvol-
tarea durabila la nivelul UE si al Republicii Moldova.

This demonstrates that ESG is not a separate
concept, but rather an instrument for implementing
and measuring sustainable development goals.

Implementing ESG principles requires an
appropriate regulatory and institutional framework
capable of supporting the monitoring and evaluation
of sustainable performance. From this perspective, an
analysis of the main regulations on sustainability and
ESG at the EU and Moldovan levels highlights the
degree to which national policies align with inter-
national trends and requirements in this area.

An analysis of the regulatory framework is
necessary to establish the sustainability indicators
applicable to PPP projects. In this regard, table 1 pre-
sents the main regulatory acts and strategic docu-
ments that promote ESG principles and sustainable
development at the EU and Moldovan levels.

Tabelul 1/Table 1

Cadrul normativ privind sustenabilitatea si principiile ESG la nivelul UE si al RM/
The regulatory framework on sustainability and ESG at EU and Republic of Moldova

ESG in legislatia RM/
ESG in RM legislation

Legislatia ESG la nivel UE/
EU-level ESG legislation

Legea Contabilitatii 287/2017
(modificari 2019)/

Accounting Law No. 287/2017
(as amended in 2019)

CSRD - Directiva 2022/2464 din 14.12.2022 (in vigoare din
2023) — Directiva privind raportarea sustenabilitatii
corporative/

CSRD - Directive 2022/2464 of December 14, 2022 (effective
in 2023) — Corporate Sustainability Reporting Directive

Programul PACC 2027, HG 653/
The PACC 2027 Program, Government
Decision No. 653/2023

ESRS — standardele de raportare privind durabilitatea
(raportare din 2025)/

ESRS — Sustainability Reporting Standards (reporting starting
in 2025)

Strategia Nationala de Dezvoltare
Economica 2030, HG 393/2024/

National Economic Development Strategy
2030, Government Decision No. 393/2024

VSME - standard de raportare voluntara privind durabilitatea
pentru intreprinderile mici si mijlocii (2025)/ VSME —
Voluntary Sustainability Reporting Standard for Small and
Medium-Sized Enterprises (2025)

Programul pentru Economia Verde si
Circulari 2024-2028, HG 495/2024/
Program for the Green and Circular
Economy 2024-2028, Government Decision
No. 495/2024

Regulamentul privind taxonomia — Regulamentul 2020/852 —
privind instituirea unui cadru care sa faciliteze investitiile
durabile/

The Taxonomy Regulation — Regulation 2020/852 —
establishing a framework to facilitate sustainable investment

Foaia de parcurs pentru finantarea
durabili, HCE BNM 145/2024/
Roadmap for Sustainable Finance, HCE
BNM 145/2024

Sursa: elaborat de autor in baza [2] | Source: developed by the author based [2]
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Datele prezentate in tabelul 1 evidentiaza
armonizarea treptatd a cadrului normativ national cu
reglementdrile europene in domeniul sustenabilitatii
si al criteriilor ESG. Aceasta tendinta creeaza premise
favorabile pentru integrarea indicatorilor ESG in eva-
luarea performantei proiectelor de PPP si pentru dez-
voltarea unor mecanisme moderne de monitorizare a
sustenabilitatii acestora.

Pentru Republica Moldova, integrarea concep-
tului ESG in dezvoltarea si implementarea proiectelor
de PPP poate consolida cooperarea dintre autoritatile
publice, mediul de afaceri, investitori si comunitatile
locale. Aplicarea principiilor ESG poate genera efecte
semnificative atat asupra mediului, prin reducerea
emisiilor de gaze cu efect de sera, eficientizarca
consumului de resurse si promovarea utilizarii energiei
regenerabile, cat si asupra dimensiunii sociale, prin
dezvoltarea infrastructurii sustenabile, crearea locu-
rilor de munca si sustinerea initiativelor economice
orientate spre comunitate si economie verde.

Atingerea obiectivelor de sustenabilitate n
cadrul proiectelor de PPP presupune existenta unor
instrumente capabile si masoare si sd& monitorizeze
performanta acestora pe intreaga durati a ciclului de
viata al proiectului. In acest sens, utilizarea indicato-
rilor ESG permite evaluarea integratd a impactului
economic, social, de mediu si de guvernanta, oferind
informatii relevante pentru procesul decizional,
monitorizarea rezultatelor si aprecierea contributiei
proiectelor de PPP la realizarea ODD.

Pornind de la aceste considerente, in tabelul 2
este propusad o matrice a indicatorilor ESG adaptati
specificului proiectelor de PPP, care poate servi drept
instrument orientativ pentru evaluarea sustenabilitatii
si monitorizarea performantei acestora. Indicatorii
propusi au fost adaptati specificului proiectelor de
PPP, reglementate prin Legea nr.179/2008 [12].

The data presented in table 1 highlight the
gradual harmonisation of the national regulatory
framework with European regulations in the area of
sustainability and ESG criteria. This trend creates
favourable conditions for integrating ESG indicators
into the performance evaluation of PPP projects and
for developing modern mechanisms to monitor their
sustainability.

For the Republic of Moldova, integrating the
ESG concept into the development and imple-
mentation of PPP projects can strengthen cooperation
among public authorities, the business community,
investors, and local communities. Applying ESG
principles can have significant impacts both on the
environment, by reducing greenhouse gas emissions,
improving resource efficiency, and promoting the use
of renewable energy, and on the social dimension, by
developing sustainable infrastructure, creating jobs,
and supporting community-oriented economic ini-
tiatives and the green economy.

Achieving sustainability goals in PPP projects
requires tools capable of measuring and monitoring
their performance throughout the project’s entire
life cycle. In this regard, the use of ESG indicators
enables an integrated assessment of economic, social,
environmental, and governance impacts, providing
relevant information for decision-making, monitoring
results, and evaluating the contribution of PPP pro-
jects to the achievement of the SDGs.

Based on these considerations, table 2 pre-
sents a matrix of ESG indicators tailored to the
specific nature of PPP projects, which can serve as a
guideline for assessing their sustainability and moni-
toring their performance. The proposed indicators
have been adapted to the specific nature of PPP pro-
jects, as regulated by Law No. 179/2008 [12].

Tabelul 2/ Table 2

Matricea indicatorilor ESG adaptati evaluarii sustenabilititii proiectelor de PPP/
ESG Indicators Matrix Adapted for the Sustainability Assessment of PPP Projects

Obiectiv Indicatori Modalitate ODD Sursa infor-
Componenta < e n . < . <
ESG/ urmirit in PPP/ propusi/ de masurare/ | relevante/ mationali/
ESG Component Objective \_Nlthm Prqposed Measurement | Relevant Information
PPP Projects Indicators Method SDGs Source
1 2 3 4 5 6
Performanta Eficienta inves- | Rentabilitatea in- | calcule finan- |ODD 8, situatii financiare,
economica/ titiei si utilizarea |vestitiei, cost pe ciare, devize de |ODD 9/ rapoarte de mana-
Economic rationala a resur- |ciclul de viata, pe- |cheltuieli, ra- |SDG 8, gement, evidentd
Performance selor publice si | rioada de recuperare | poarte de exe- |SDG 9 contabild/ finan-

private/ Invest-
ment efficiency
and rational use
of public and pri-
vate resources

a investitiei, ponde-
rea investitiei pri-
vate, cost per bene-
ficiar/ RO, life-
cycle cost, payback
period, share of
private investment,
cost per beneficiary

cutie/ financial
calculations,
cost estimates,
implementation
reports

cial statements,
management
reports, accoun-
ting records
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Continuarea tabelului 2/ Continuation of table 2

1 2 3 4 5 6
Mediu (E)/ Reducerea im- emisii CO, reduse, |tone CO,/an, ODD 6, rapoarte de sus-
Environmen- pactului asupra | consum de energie, |kWh, m?, % re- |ODD 7, tenabilitate, ra-
tal (E) mediului i uti- | consum de apa, ciclare, % ODD 12, |poarte tehnice si
lizarea eficientd a | grad de reciclare a |energie regene- |ODD 13, |operationale/
resurselor/ deseurilor, utiliza- | rabila/ tons ODD 15/ |sustainability
Reducing envi- | rea energiei regene- | CO,/year, kwWh, | SDG 6, reports, technical
ronmental impact |rabile/ reduced CO, |m?, recycling | SDG 7, and operational
and efficient emissions, energy  |rate (%), rene- |SDG 12, |reports
resource use consumption, water |wable energy |SDG 13,
consumption, waste |share (%) SDG 15
recycling rate, rene-
wable energy use
Social (S)/ Cresterea acce- | numdr beneficiari, | statistici, ODD 3, rapoarte sociale,
Social (S) sului populatiei la | grad de accesibili- | sondaje, ODD 8, statistici institu-
servicii publice  |tate, locuri de mun- |rapoarte ODD 10, |tionale, chestio-
de calitate si dez- |ca create, gradul de |sociale/ ODD 11/ |nare/ social
voltarea comuni- |satisfactie al utili- | statistics, SDG 3, reports, institu-
tatilor/ Improving | zatorilor, impact surveys, social |SDG 8, tional statistics,
access to quality |asupra comunitatii | reports SDG 10, |questionnaires
public services locale/ number of SDG 11
and supporting beneficiaries, acces-
community sibility rate, jobs
development created, user satis-
faction level, local
community impact
Guvernanti (G)/ | Consolidarea nivelul transparentei | rapoarte de ODD 16, |rapoarte de audit,
Governance (G) |transparentei, res- | informatiilor, frec- | monitorizare, |ODD 17/ |rapoarte de moni-
ponsabilitdtii si | venta raportarii, au- |auditinternsi |SDG 16, |torizare, docu-
controlului asupra |dituri efectuate, gra- | extern, matrice |SDG 17 mentatia contrac-
contractului/ dul de realizare a de risc/ monito- tuala/ audit re-
Strengthening obligatiilor contrac- |ring reports, ports, monitoring
transparency, tuale, managemen- |internal and reports, contrac-
accountability tul riscurilor, calita- | external audits, tual documen-
and contractual | tea dialogului pu- | risk matrix tation
control blic-privat/ informa-
tion transparency,
reporting frequency,
audits conducted,
contractual com-
pliance, risk mana-
gement, quality of
public-private
dialogue
Finantare Atragerea resur- | granturi UE atrase, |valoarea finan- |ODD 17/ |contracte de fi-
sustenabila/ selor financiare | finantari verzi, obli- |tarii atrase, % |SDG 17 nantare, rapoarte
Sustainable orientate spre gatiuni verzi, pon- | finantare verde/ financiare/ finan-
Finance dezvoltare du- derea investitiilor | value of attrac- cing agreements,

rabild/ Attracting
financial resour-
ces for sustai-
nable develop-
ment

sustenabile/ EU
grants, green finan-
cing, green bonds,
share of sustainable
investments

ted financing,
percentage of
green financing

financial reports

Sursa: elaborat de autor in baza literaturii studiatel Source: developed by the Author based on the

reviewed literature
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Matricea propusa integreaza dimensiunile eco-
nomice, de mediu, sociale si de guvernantd in pro-
cesul de evaluare a sustenabilitatii proiectelor de PPP.
Spre deosebire de modelele ESG utilizate preponde-
rent la nivel corporativ, matricea elaboratd este
adaptatd specificului proiectelor de PPP si coreleaza
indicatorii ESG cu ODD, sursele informationale si
cerintele de monitorizare specifice acestora. Desi
cadrul ESG este structurat traditional pe cele trei
componente ,Mediu”, ,,Social” si ,,Governanta”, au fost
incluse suplimentar dimensiunile ,,Performanta eco-
nomica” si ,,Finantare sustenabild”, considerate rele-
vante pentru aprecierea eficientei investitiilor si a
capacitatii proiectelor de PPP de a atrage resurse
financiare orientate spre dezvoltare durabila.

Concluzii

Cercetarea evidentiaza rolul tot mai important
al principiilor dezvoltarii durabile si al criteriilor ESG
in evaluarea performantei proiectelor de PPP. Analiza
cadrului normativ international, european si national
demonstreazd preocuparea pentru integrarea aspec-
telor economice, sociale, de mediu si de guvernanta
in procesele investitionale si mecanismele de rapor-
tare a performantei.

in cadrul studiului au fost analizate principa-
lele abordari privind sustenabilitatea, dezvoltarea
durabila, ODD si cadrul ESG, fiind evidentiata rele-
vanta acestora pentru proiectele PPP. O atentie deose-
bita a fost acordatda ODD 17, care promoveaza coope-
rarea dintre sectorul public si cel privat si justifica
necesitatea utilizarii unor instrumente capabile sa
masoare contributia proiectelor de PPP la realizarea
obiectivelor de sustenabilitate.

Contributia principala a cercetdrii constd in
elaborarea unei matrice a indicatorilor ESG adaptati
specificului proiectelor de PPP, care permite eva-
luarea integrata a performantei economice, sociale, de
mediu si de guvernantd. Aplicarea acestei matrice
poate contribui la imbunatatirea procesului de moni-
torizare si evaluare a proiectelor de PPP, la cresterea
transparentei si la responsabilizarea partenerilor im-
plicati in gestionarea resurselor publice si private.

Integrarea indicatorilor ESG in procesul de
evaluare a proiectelor de PPP poate spori eficienta
investitiilor, calitatea procesului decizional si Incre-
derea dintre partenerii implicati. Utilizarea unor indi-
catori unitari de sustenabilitate faciliteaza comparabi-
litatea proiectelor, creste transparenta informatiilor si
sprijind armonizarea practicilor nationale cu tendin-
tele europene in domeniul dezvoltarii durabile.

In contextul integririi europene a Republicii
Moldova, dezvoltarea unor instrumente de evaluare ba-
zate pe indicatori ESG poate consolida cadrul de moni-
torizare a proiectelor de PPP si poate creste contributia
acestora la realizarea obiectivelor dezvoltarii durabile.

The proposed matrix integrates economic,
environmental, social, and governance dimensions into
the process of assessing the sustainability of PPP
projects. Unlike ESG models used primarily at the
corporate level, the matrix developed is tailored to the
specific nature of PPP projects and links ESG indicators
to the SDGs, information sources, and project-specific
monitoring requirements. Although the ESG framework
is traditionally structured around the three components
“Environment,” “Social,” and “Governance,” the di-
mensions “Economic Performance” and “Sustainable
Financing” have been added, as they are considered
relevant for assessing the efficiency of investments and
the ability of PPP projects to attract financial resources
geared toward sustainable development.

Conclusions

The findigs of this research highlight the in-
creasingly important role of sustainable development
principles and ESG criteria in evaluating the perfor-
mance of PPP projects. An analysis of the international,
European, and national regulatory frameworks demon-
strates a focus on integrating economic, social, envi-
ronmental, and governance aspects into investment
processes and performance reporting mechanisms.

The study analysed the main approaches to
sustainability, sustainable development, the SDGs,
and the ESG framework, highlighting their relevance
to PPP projects. Particular attention was paid to SDG
17, which promotes cooperation between the public
and private sectors and justifies the need for tools
capable of measuring the contribution of PPP projects
to achieving sustainability goals.

The main contribution of this research lies in the
development of a matrix of ESG indicators tailored to
the specific nature of PPP projects, which enables an
integrated assessment of economic, social, environment-
tal, and governance performance. The application of this
matrix can help improve the monitoring and evaluation
of PPP projects, increase transparency, and promote
accountability among partners involved in the mana-
gement of public and private resources.

Integrating ESG indicators into the PPP project
evaluation process can enhance investment efficiency,
improve the quality of decision-making, and build trust
among the partners involved. The use of standardised
sustainability indicators facilitates the comparability of
projects, increases the transparency of information, and
supports the harmonisation of national practices with
European trends in the field of sustainable development.

In the context of the Republic of Moldova’s
European integration, the development of evaluation
tools based on ESG indicators can strengthen the
framework for monitoring PPP projects and increase
their contribution to achieving sustainable develop-
ment goals.
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Rezumat

Prezenta cercetare analizeaza rolul Inteligen-
tei Artificiale (Al) in raportarea privind factorii de
mediu, sociali si de guvernanta (ESG) si contabili-
tatea sustenabilitatii printr-o analiza bibliometrica a
literaturii indexate in Scopus. Esantionul final in-
clude 899 de documente publicate in perioada 2020 —
mai 2026. Utilizand instrumentele Biblioshiny si
VOSviewer, studiul examineaza evolutia productiei
stiintifice, structura tematica a domeniului si relatiile
dintre conceptele-cheie. Rezultatele evidentiazd o
crestere accelerata a interesului pentru integrarea Al
in procesele de raportare ESG, precum si aparitia
unor directii emergente de cercetare, precum inteli-
Qenta artificiala generativa), procesarea limbajului
natural (NLP) si finante sustenabile.

Pe baza rezultatelor, este propus un cadru con-
ceptual care evidentiaza implicatiile utilizarii Inteli-
gentei Artificiale pentru evaluarea dublei materialitati
si sustinerea proceselor de contabilitate a suste-
nabilitatii.

Cuvinte-cheie: inteligenta artificiald, raportare
ESG, dubla materialitate, contabilitatea sustenabi-
litatii, invatare automatd.

Classificare JEL: M41; O33; Q56.

Introducere

Raportarea privind sustenabilitatea a evoluat
de la practici voluntare de responsabilitate sociald
corporativa catre un cadru reglementat, in care trans-
parenta si comparabilitatea informatiilor reprezinta
cerinte esentiale ale raportarii corporative [2]. Imple-
mentarea Directivei privind Raportarea Sustenabi-
litatii Corporative (CSRD) si a Standardelor Euro-
pene de Raportare a Sustenabilitatii (ESRS) impune
organizatiilor cerinte sporite privind colectarea, veri-
ficarea si prezentarea informatiilor referitoare la fac-
torii de mediu, sociali si de guvernanti (ESG) [4]. In

UDC: 004.8:[657.37:502.131.1+001.811]

ARTIFICIAL INTELLIGENCE
IN ESG REPORTING AND
SUSTAINABILITY ACCOUNTING:
IMPLICATIONS FOR DOUBLE
MATERIALITY ASSESSMENT

PhD cand. Alis Elena PETRICICA (Vintila),
UES, Bucharest, Romania
petricicaalis17@stud.ase.ro

ORCID: 0009-0000-7710-5108

PhD cand. Corina Catalina HURDUCACI (Gorea),
UES, Bucharest, Romania
hurducacigoreacorina22@stud.ase.ro

ORCID: 0009-0007-0134-9377

DOI: https://doi.org/10.53486/econ.2026.136.86

Abstract

This research analyses the role of Artificial
Intelligence (Al) in Environmental, Social, and Go-
vernance (ESG) reporting and sustainability accoun-
ting through a bibliometric analysis of literature
indexed in Scopus. The final sample includes 899
documents published between 2020 and May 2026.
Utilizing the Biblioshiny and VOSviewer tools, the
study examines the evolution of scientific production,
the thematic structure of the field, and the rela-
tionships between key concepts. The results highlight
an accelerated growth of interest in integrating Al
into ESG reporting processes, as well as the emer-
gence of new research directions, such as generative
artificial intelligence, natural language processing
(NLP), and sustainable finance.

Based on the findings, a conceptual framework
is proposed to highlight the implications of using Arti-
ficial Intelligence for double materiality assessment
and supporting sustainability accounting processes.

Keywords: artificial intelligence, ESG repor-
ting, double materiality, sustainability accounting,
machine learning.

JEL Classification: M41; O33; Q56.

Introduction

Sustainability reporting has evolved from vo-
luntary practices of corporate social responsibility to
a regulated framework, wherein the transparency and
comparability of information represent essential re-
quirements of corporate reporting [2]. The implemen-
tation of the Corporate Sustainability Reporting
Directive (CSRD) and the European Sustainability
Reporting Standards (ESRS) imposes enhanced re-
quirements on organisations regarding the collection,
verification, and presentation of information related
to environmental, social, and governance (ESG) fac-
tors [4]. In this context, sustainability accounting
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acest context, contabilitatea sustenabilitatii doban-
deste un rol strategic prin integrarea informatiilor
financiare si nefinanciare si prin sustinerea evaludrii
performantei organizationale din perspectiva dezvol-
tarii durabile [8,11].

Un concept central al noilor cerinte de rapor-
tare este dubla materialitate, care presupune evalua-
rea simultand a impactului activitatilor organizatiei
asupra mediului si societdtii, precum si a efectelor
factorilor de sustenabilitate asupra performantei fi-
nanciare a companiei [4]. Desi aceasta abordare ex-
tinde perspectiva traditionald orientatd exclusiv catre
investitori, aplicarea sa ramane dificila din cauza
complexitdtii datelor ESG si a necesitatii integrarii
informatiilor in procesele de guvernanta si manage-
ment al riscurilor [3, 7].

In acest context, inteligenta artificiala (AI),
invatarea automatd (ML) si procesarea limbajului na-
tural (NLP) sunt considerate tehnologii cu potential
ridicat pentru automatizarea colectdrii si procesarii
datelor ESG, identificarea riscurilor si oportunitatilor
de sustenabilitate si Tmbunatatirea proceselor de ra-
portare [1, 6, 12]. Aceste tehnologii permit analiza unor
volume mari de date financiare si nefinanciare si con-
tribuie la cresterea eficientei proceselor decizionale
privind sustenabilitatea.

Literatura de specialitate evidentiaza atét o serie
de beneficii asociate transparentei si digitalizarii rapor-
tarii de sustenabilitate, cat si o serie de provocari semni-
ficative, precum distorsiunile generate de modelele
algoritmice si posibilitatea denaturarii informatiilor
privind performantele de sustenabilitate [3, 5, 9, 10].

In consecintd, integrarea AI in raportarea
ESG si contabilitatea sustenabilitétii necesita mecanis-
me adecvate de guvernantd, control si validare pro-
fesionala.

Pornind de la aceste evolutii, prezentul studiu
realizeaza o analiza bibliometrica a literaturii privind
Al, raportarea ESG si contabilitatea sustenabilitatii
pentru perioada 2020-2026, avand ca scop identifica-
rea principalelor tendinte de cercetare si dezvoltarea
unui cadru conceptual privind utilizarea Al 1n evalua-
rea dublei materialitati. Pentru atingerea obiectivului
propus, studiul este structurat in jurul urmatoarelor
intrebari de cercetare (RQ):

RQ1. Cum a evoluat productia stiintificd privind
Al raportarea ESG si contabilitatea sustena-
bilitatii in perioada 2020-20267

RQ2. Care sunt conceptele, temele dominante i re-
latiile tematice identificate in literatura de
specialitate privind Al si raportarea ESG?

RQ3. Care sunt tendintele emergente si directiile
viitoare de cercetare evidentiate de analiza
bibliometrica a literaturii?

RQ4. Cum poate fi conceptualizata integrarea Al 1n
procesul de raportare ESG si evaluare a
dublei materialitati in contextul contabilitatii
sustenabilitatii?
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acquires a strategic role by integrating financial and
non-financial information and by supporting the
assessment of organisational performance from the
perspective of sustainable development [8,11].

A central concept of the new reporting re-
quirements is double materiality, which implies the
simultaneous assessment of the impact of organisa-
tional activities on the environment and society, as
well as the effects of sustainability factors on the
financial performance of the company [4]. Although
this approach broadens the traditional perspective
oriented exclusively toward investors, its application
remains difficult due to the complexity of ESG data
and the necessity of integrating information into
governance and risk management processes [3,7].

In this framework, artificial intelligence (Al),
machine learning (ML), and natural language pro-
cessing (NLP) are considered high-potential techno-
logies for automating ESG data collection and pro-
cessing, identifying sustainability risks and opportu-
nities, and improving reporting processes [1, 6, 12].
These technologies enable the analysis of large volu-
mes of financial and non-financial data and contri-
bute to increasing the efficiency of decision-making
processes regarding sustainability.

The specialised literature highlights both a
series of benefits associated with transparency and
digitalisation of sustainability reporting, as well as a
series of significant challenges, such as biases gene-
rated by algorithmic models and the possibility of
misrepresenting sustainability performance informa-
tion [3, 5, 9, 10].

Consequently, the integration of Al into ESG
reporting and sustainability accounting requires ade-
quate mechanisms for governance, control, and pro-
fessional validation.

Building upon these developments, the present
study conducts a bibliometric analysis of the litera-
ture on Al, ESG reporting, and sustainability accoun-
ting for the period 2020-2026, aiming to identify
main research trends and develop a conceptual fra-
mework regarding the use of Al in double materiality
assessment. To achieve the proposed objective, the
study is structured around the following research
questions (RQ):

RQL. How has scientific production regarding Al,
ESG reporting, and sustainability accounting
evolved during the 2020-2026 period?

What are the dominant concepts, themes, and
thematic relationships identified in the specia-
lised literature regarding Al and ESG reporting?
What are the emerging trends and future
research directions highlighted by the biblio-
metric analysis of the literature?

How can the integration of Al into the ESG
reporting process and double materiality asses-
sment be conceptualized within the context of
sustainability accounting?

RQ2.
RQ3.

RQ4.
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Metodologia cercetarii

Prezenta cercetare utilizeazd analiza biblio-
metricd pentru examinarea publicatiilor privind Al,
raportarea ESG si evaluarea dublei materialitati. Da-
tele au fost colectate din baza de date Scopus prin uti-
lizarea urmatoarei expresie de cautare TITLE-ABS-
KEY ((,, artificial intelligence” OR , machine lear-
ning” OR ,,generative AI” OR ,,NLP”) AND (,,ESG
reporting” OR ESG OR ,, sustainability accounting”
OR ,,double materiality”)), pentru perioada 2020 —
mai 2026.

Dupa filtrarea documentelor de tip Article si
Review si procesul de curatare a datelor, realizat cu
ajutorul unui fisier tezaur, esantionul final a inclus
899 de publicatii. Analiza productiei stiintifice si car-
tografierea tematica au fost realizate cu Bibliometrix/
Biblioshiny, iar analiza co-ocurentei cuvintelor-cheie
a fost efectuatd cu VOSviewer (Author Keywords,
Full Counting).

Metodologia a permis identificarea principale-
lor teme, tendinte emergente si relatii dintre Al, ra-
portarea ESG si contabilitatea sustenabilitatii.

Rezultate si discutii

Evolutia productiei stiintifice

Figura 1 prezintéd evolutia anuald a productiei
stiintifice in domeniul AI aplicate raportarii ESG si
contabilitdtii sustenabilitatii, pe baza celor 899 de
documente analizate din baza de date Scopus pentru
perioada 2020 — mai 2026.

Research Methodology

The present study adopts a bibliometric approach
to examine the scientific literature regarding Al,
ESG reporting, and double materiality assessment.
Bibliographic data were collected from the Scopus
database using the following search query:
TITLE-ABS-KEY (( “artificial  intelligence”  OR
“machine learning” OR “‘generative AI” OR “NLP”)
AND (“ESG reporting” OR ESG OR “sustainability
accounting” OR “double materiality”)), for the
period 2020 — May 2026.

After filtering for “Article” and “Review”
document types and undergoing a data cleaning pro-
cess performed with the help of a thesaurus file, the
final sample included 899 publications. The analysis
of scientific production and thematic mapping were
conducted using Bibliometrix/Biblioshiny, and the
co-occurrence analysis of keywords was performed
using VOSviewer (Author Keywords, Full Counting).

The adopted methodology allowed for the
identification of main themes, emerging trends, and
relationships between Al, ESG reporting, and sus-
tainability accounting.

Results and Discussion

Evolution of scientific production

Figure 1 presents the annual evolution of
scientific production in the field of Al applied to ESG
reporting and sustainability accounting, based on the
899 analysed documents from the Scopus database
for the period 2020 — May 2026.
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Figura 1. Evolutia productiei stiintifice/ Figure 1. Evolution of scientific output
Sursa: elaborat de autori pe baza datelor extrase din Scopus si prelucrate cu ajutorul Biblioshiny/
Source: Authors' own elaboration based on data extracted from Scopus and processed using Biblioshiny

Cea mai accentuatd crestere este Inregistrata
in perioada 2024-2025, cand numarul publicatiilor
a crescut considerabil. Anul 2025 reprezintd punctul
maxim al productiei stiintifice din perioada ana-
lizatd, confirmind consolidarea domeniului ca direc-
tie distinctd de cercetare. Scaderea observatd pentru
anul 2026 trebuie interpretatd cu prudentd, deoarece

The most pronounced growth is recorded in the
2024-2025 period, when the number of publications
increased considerably. The year 2025 represents the
peak of scientific production within the analysed
period, confirming the consolidation of the field as a
distinct research direction. The observed decline for
the year 2026 must be interpreted with caution, as data
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datele au fost colectate inainte de finalizarea anului, iar
numarul publicatiilor este incd in proces de actualizare.

in ansamblu, evolutia productiei stiintifice con-
firma existenta unei tendinte ascendente puternice si
demonstreaza ca aplicarea Al in raportarea ESG si con-
tabilitatea sustenabilitatii reprezintd una dintre cele mai
dinamice directii de cercetare din literatura contemporana.

Analiza co-ocurentei  cuvintelor-cheie prin
VOSviewer

Analiza co-ocurentei cuvintelor-cheie a fost rea-
lizata in VOSviewer, prin metoda numardrii integrale
(full counting), stabilind un prag minim de 10 aparitii
pentru includerea unui cuvant-cheie in retea. Din totalul
de 2521 de cuvinte-cheie identificate, 38 au indeplinit
criteriul de selectie si au fost grupate in sapte clustere
tematice, asa cum este prezentat in figura 2.

goverpance

were collected before the completion of the year, and
the number of publications is still undergoing updates.

Overall, the evolution of scientific production
confirms the existence of a strong upward trend and
demonstrates that the application of Al in ESG repor-
ting and sustainability accounting represents one of
the most dynamic research directions in contempo-
rary literature.

Keyword co-occurrence analysis through
VOSviewer

The keyword co-occurrence analysis was con-
ducted in VOSviewer using the full counting method,
establishing a minimum threshold of 10 occurrences
for a keyword to be included in the network. Out of a
total of 2,521 identified keywords, 38 met the selec-
tion criterion and were grouped into seven thematic
clusters, as shown in figure 2.
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Figura 2. Reteaua de co-ocurenti a cuvintelor-cheie privind AL, raportarea ESG si contabilitatea
sustenabilititii/ Figure 2. Co-occurrence network of keywords on Al, ESG reporting
and sustainability accounting
Sursa: Prelucrare proprie a autorilor in VOSviewer, pe baza datelor extrase din Scopus/
Source: Authors' own processing in VOSviewer, based on data extracted from Scopus

Harta obtinuta evidentiazd un nucleu con-
ceptual format din termenii ,.artificial intelligence”,
»ESG”, ,machine learning”, ,,sustainability” si ,,ESG

“machine learning”,

The obtained map highlights a conceptual core

formed by the terms “artificial intelligence”, “ESG”,

LEINT3

sustainability”, and “ESG per-

performance”. Analiza releva trei directii principale
de cercetare: integrarea tehnologiilor digitale in
raportarea ESG, relatia dintre Al si performanta ESG
si utilizarea tehnicilor de invatare automatd pentru
evaluarea sustenabilitatii si a performantei financiare.
Prezenta termenilor ,,ecologizare ingelatoare”, ,pro-
cesarea limbajului natural”, ,,analiza sentimentelor” si
dezvaluirea informatiilor ESG” indica interesul cres-
cand pentru automatizarea proceselor de raportare si
verificare ESG.
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formance”. The analysis reveals three main research
directions: the integration of digital technologies in
ESG reporting, the relationship between Al and ESG
performance, and the use of machine learning techni-
ques for sustainability and financial performance
assessment. The presence of terms such as “green-
washing”, “natural language processing”, “sentiment
analysis”, and “ESG disclosure” indicates a growing
interest in automating ESG reporting and verification
Processes..
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Analiza retelei evidentiaza existenta a sapte
clustere tematice interconectate. Grupul tematic verde
este centrat pe conceptele Al, dezvoltare sustenabila si
integrare ESG, reflectand cercetarile privind integrarea
tehnologiilor inteligente in strategiile de sustenabilitate
organizationald. Grupul tematic rosu grupeaza ter-
menii ESG, managementul riscurilor si inteligenta
artificiala generativa, evidentiind preocuparile privind
gestionarea riscurilor ESG si utilizarea tehnologiilor
emergente in procesele de raportare.

Grupul tematic albastru este asociat concepte-
lor invatare automata, procesarea limbajului natural,
scorul ESG si analiza sentimentelor, sugerand dez-
voltarea metodelor automate de analiza si evaluare a
informatiilor ESG. Grupul tematic galben conecteaza
dezvaluirea ESG, scorul ESG si procesele de evaluare
a performantei organizationale, indicand interesul
pentru masurarea si comparabilitatea raportarilor
ESG. Grupul tematic mov include termeni precum
guvernantd si social, evidentiind dimensiunea guver-
nantei corporative si a responsabilitatii sociale. Cele-
lalte clustere reunesc concepte complementare
referitoare la inovarea verde, transformarea digitald
si finantarea sustenabila. Densitatea conexiunilor
dintre clustere confirma caracterul interdisciplinar al
domeniului si pozitioneaza inteligenta artificiald ca
element central de legaturd intre raportarea ESG si
contabilitatea sustenabilitatii.

Analiza tematica a domeniului de cercetare

Figura 3 prezintd harta tematica a literaturii
privind Al, raportarea ESG si contabilitatea sustena-
bilitatii. Analiza este bazatd pe gradul de centralitate
si gradul de densitate al temelor identificate In cadrul
literaturii analizate.

Teme de nisa / Niche Themes

articol / article

greenwashing / greenwashing

Grad de dezvoltare (Densitate)
Development degree (Density)

invétare automatd / machine learnin

finante durabile / sustainable finance
Teme emergente sauin declin
Emerging or Declining Themes

__ Investitii /investments
invtare profunda / deep learning
management de mediu / environmental management

"""""""""""" uman/human = =========

Factori de mediu, sociali si de guvernanta (ESg) | Environmental, social, and governance (ESG)
1

The network analysis highlights the existence
of seven interconnected thematic clusters. The green
thematic cluster is centered on the concepts of Al,
sustainable development, and ESG integration, reflec-
ting research on embedding intelligent technologies
into organizational sustainability strategies. The red
thematic cluster groups the terms ESG, risk manage-
ment, and generative artificial intelligence, highligh-
ting concerns regarding ESG risk management and the
use of emerging technologies in reporting processes.

The blue thematic cluster is associated with the
concepts of machine learning, natural language pro-
cessing, ESG score, and sentiment analysis, suggesting
the development of automated methods for analysing
and evaluating ESG information. The yellow thematic
cluster connects ESG disclosure, ESG score, and orga-
nisational performance evaluation processes, indicating
interest in the measurement and comparability of ESG
disclosures. The purple thematic cluster includes terms
such as governance and social, highlighting the dimen-
sion of corporate governance and social responsibility.
The remaining clusters bring together complementary
concepts relating to green innovation, digital transfor-
mation, and sustainable finance. The density of connec-
tions between clusters confirms the interdisciplinary
nature of the field and positions artificial intelligence as
a central linking element between ESG reporting and
sustainability accounting.

Thematic analysis of the research field

Figure 3 presents the thematic map of the
literature on Al, ESG reporting, and sustainability
accounting. The analysis is based on the degree of
centrality and the degree of density of the themes
identified within the analysed literature.
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Relevance degree (Centrality)

Figura 3. Harta tematica a cercetirilor privind Al raportarea ESG si contabilitatea sustenabilitatii/
Figure 3. Thematic map of research on Al, ESG reporting and sustainability accounting
Sursa: elaborata de autori pe baza datelor extrase din Scopus si prelucrate cu ajutorul Biblioshiny/
Source: Authors' own elaboration based on data extracted from Scopus and processed using Biblioshiny
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Harta tematica evidentiaza dezvoltarea dura-
bila si dimensiunile de mediu si sociale ca teme mo-
tor ale domeniului. Al, sustenabilitatea si performanta
ESG apar ca teme de bazd, puternic conectate cu
celelalte subiecte de cercetare. Clusterul format din
invitare automatd, ESG si finante sustenabile suge-
reaza existenta unei directii emergente de cercetare.
De asemenea, absenta conceptului de dubla materia-
litate din temele dominante indica oportunitati pentru
dezvoltarea cercetarilor viitoare.

Interpretarea hartii tematice poate fi realizata
prin analiza celor patru cadrane definite de gradul de
relevantd (centrality) si gradul de dezvoltare (den-
sity). In cadranul superior-dreapta sunt pozitionate
temele cu rol determinant, caracterizate prin rele-
vantd si maturitate ridicata, reprezentate de dezvol-
tare durabild, de mediu si sociald. Aceste teme con-
stituie nucleul cercetarilor actuale privind sustena-
bilitatea si sunt puternic conectate cu celelalte directii
de cercetare.

in cadranul inferior-dreapta se regisesc temele
de baza, reprezentate de Al, sustenabilitate si per-
formantd ESG, care formeaza fundamentul concep-
tual al domeniului si prezintd un grad ridicat de
conectivitate cu literatura existentd. in cadranul infe-
rior-stinga apar temele emergente sau aflate in dez-
voltare, precum invatare automatd, ESG si finante
sustenabile, indicand directii de cercetare cu potential
ridicat de extindere 1n perioada urmatoare. Cadranul
superior-stanga include temele de nisd, caracterizate
printr-un grad ridicat de dezvoltare internd, dar cu
relevanta mai redusd pentru structura generald a do-
meniului. Pozitionarea conceptelor evidentiaza faptul
ca integrarea Al in raportarea ESG reprezintd un
domeniu de cercetare aflat intr-un proces dinamic de
consolidare si maturizare.

Conceptul de dubla materialitate reprezintd
una dintre cele mai importante schimbari introduse de
Directiva privind Raportarea Sustenabilitatii Corpora-
tive (CSRD) si Standardele Europene de Raportare a
Sustenabilitatii (ESRS), deoarece presupune evalua-
rea simultand a impactului activitatilor organizatiei
asupra mediului si societatii si a impactului factorilor
ESG asupra performantei financiare. Rezultatele ana-
lizei bibliometrice sugereaza ca tehnologiile bazate
pe inteligenta artificiald pot facilita acest proces prin
integrarea datelor financiare si nefinanciare, identi-
ficarea automata a riscurilor ESG si monitorizarea
continua a indicatorilor relevanti pentru partile inte-
resate. Astfel, Al poate contribui la cresterea acura-
tetei si eficientei evaludrii dublei materialitati, sus-
tindnd procesul decizional si asigurarea conformitatii
cu cerintele de raportare a sustenabilitatii.

Cadrul conceptual propus

Rezultatele analizei co-ocurentei cuvintelor-
cheie si ale hartii tematice au evidentiat, ca teme cen-
trale, conceptele Al, invatare automatd, procesarea
limbajului natural, ESG, sustenabilitate si perfor-
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The thematic map highlights sustainable deve-
lopment along with environmental and social dimen-
sions as motor themes of the field. Al, sustainability,
and ESG performance appear as basic themes,
strongly connected with the other research topics.
The cluster formed by machine learning, ESG, and
sustainable finance suggests the existence of an emer-
ging research direction. Additionally, the absence of
the double materiality concept from the dominant
themes indicates opportunities for the development of
future research.

The interpretation of the thematic map can be
carried out by analysing the four quadrants defined
by the degree of relevance (centrality) and the degree
of development (density). In the upper-right quadrant
are positioned the themes with a driving role, cha-
racterised by high relevance and maturity, represen-
ted by sustainable development, environment, and
social. These themes constitute the core of current
sustainability research and are strongly connected
with other research directions.

In the lower-right quadrant are the basic
themes, represented by Al, sustainability, and ESG
performance, which form the conceptual foundation
of the field and display a high degree of connectivity
with the existing literature. In the lower-left quadrant
appear emerging or developing themes, such as
machine learning, ESG, and sustainable finance, indi-
cating research directions with high potential for
expansion in the upcoming period. The top-left quad-
rant includes niche themes, characterised by a high
degree of internal development but with lower rele-
vance to the overall structure of the field. The posi-
tioning of the concepts highlights the fact that the
integration of Al into ESG reporting represents a
research domain undergoing a dynamic process of
consolidation and maturation.

The concept of double materiality represents
one of the most important changes introduced by the
Corporate Sustainability Reporting Directive (CSRD)
and the European Sustainability Reporting Standards
(ESRYS), as it requires the simultaneous assessment of
the impact of organisational activities on the environ-
ment and society and the impact of ESG factors on
financial performance. The results of the bibliometric
analysis suggest that Al-driven technologies can faci-
litate this process by integrating financial and non-
financial data, automatically identifying ESG risks,
and continuously monitoring relevant indicators for
stakeholders. Thus, Al can contribute to increasing
the accuracy and efficiency of double materiality
assessments, supporting decision-making and ensuring
compliance with sustainability reporting requirements.

Proposed Conceptual Framework

The results of the keyword co-occurrence ana-
lysis and the thematic map highlighted Al, machine
learning, natural language processing, ESG, sustaina-
bility, and ESG performance as central themes. Based
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mantd ESG. Pornind de la aceste rezultate si de la
cerintele impuse de cadrul european de raportare a sus-
tenabilitatii, a fost dezvoltat un cadru conceptual care
integreaza relatiile dintre datele ESG, tehnologiile
bazate pe Al, evaluarea dublei materialitati si procesele
de contabilitate si raportare a sustenabilitatii.

Figura 4 prezintd modelul conceptual propus
de autori. in cadrul acestuia, conceptele identificate
prin analiza bibliometrica constituie fundamentul teo-
retic al modelului, in timp ce structurarea fluxului
informational dintre sursele de date ESG, evaluarea
dublei materialitati, contabilitatea sustenabilitatii si
raportarea ESG reprezintd contributia conceptualad a
autorilor. Modelul evidentiaza rolul Al in transfor-
marea datelor ESG in informatii relevante pentru
procesul decizional si pentru conformarea cu cerin-
tele Directivei privind Raportarea Sustenabilitatii
Corporative (CSRD) si Standardelor Europene de
Raportare a Sustenabilitatii (ESRS).

ELEMENTE IDENTIFICATE N ANALIZA BIBLIOMETRICA

on these results and the requirements imposed by the
European sustainability reporting framework, a con-
ceptual framework was developed that integrates the
relationships between ESG data, Al-driven techno-
logies, double materiality assessment, and sustaina-
bility accounting and reporting processes.

Figure 4 presents the conceptual model pro-
posed by the authors. Within it, the concepts identi-
fied through bibliometric analysis constitute the theo-
retical foundation of the model, while the structuring
of the information flow between ESG data sources,
double materiality assessment, sustainability accoun-
ting, and ESG reporting represents the conceptual
contribution of the authors. The model highlights the
role of Al in transforming ESG data into information
relevant for decision-making and for compliance with
the requirements of the Corporate Sustainability
Reporting Directive (CSRD) and European Sustaina-
bility Reporting Standards (ESRS).

INTEGRAREA CONCEPTUALA PROPUSA DE AUTORI

l (rezultate din refelele de co-ocurentd gi harta tematicd) T ___________________ |I
(/ _l_ y ¥
(- \ ) INTELIGENTA EVALUAREADUBLEL ) /coxmuu,u:\'n;e\ ) [ RAPORTAREAFSG )
SURSEDEDAIEESG PROCESAREA ARTIFICIALA x i STASIGURAREA
[ESG DATA SOURCES DATELOR . MATERIALITATI SUSTENABILITATH . .
' DATA PROCESSING ARTIFICIAL DOUBLE MATERIALITY SUSTAINABILITY INFORMATILOR
-k INTELLIGENCE ASSESSMENT ACCOUNTING ESG REPORTING &
ASSURANCE
?““‘ “‘;‘j‘)‘; Colectarea datelor ' .
I 2t rocesarea julul
el Data collection natural i Materialitatea Mésurare i inregistrare
Dflre liu.anc:are Natural Language impactului Measurement & »
Finaneial data Processing (NLP) o Recording Raportare FSG
Date operationale Impact Mareriality ESG Reporting
Operational data + Impacturi de mediu
Date externe Curifarea datelor invitare automati Environmental impacts * CSRD
External Data Data cleaning Machine Learning( ML) ¢ Impacturi sociale « ESRS
e Social impacts + GRI §4SB, TCFD
azc de date + Impacturi e
Databases l Analize predictive gm'mmﬁ Indicatori ESG si KPT
Rapoarte externe Predictive Analytics Governanes upacts ESG Merrics & KPIs

External reports

Mass-media si stiri Integrarea datelor Analiza textului 5ia
Media and news Data integration sentimentului
Reglementan Text & Sentiment Analysis
Regulations l
Date de lap arfi interesate Modelare
Stakeholders tematici/Gruparea
temelor

Structurarea datelor
Data structuring

Sondaje §i feedback
Surveys & feedback
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Verification
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Integrarea cu
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Internal assurance
*  Asigurare externi
External Assurance

Financial Materiality

* Riscuori

Risks

+ Oportunititi
Opportunities

* Flecte financiare
Financial Effects

Integration with
Financial Accounting

\ J o\
I

GUVERNANTA DATELOR $1ETICA INTELIGENTEIARTIFICIALE (ELEMENT TRANSVERSAL)
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Figura 4. Cadrul conceptual privind utilizarea Al in evaluarea dublei materialititi si contabilitatea
sustenabilititii/ Figure 4. Conceptual Framework for AI-Driven Double Materiality
Assessment and Sustainability Accounting
Sursa: elaborat de autori/ Source: Authors' own elaboration

Concluzii

Prezenta cercetare a analizat rolul Al in rapor-
tarea ESG si contabilitatea sustenabilitatii prin inter-
mediul unei analize bibliometrice realizate asupra
unui esantion de 899 de documente indexate in baza
de date Scopus. Rezultatele evidentiazd o crestere
acceleratd a interesului stiintific pentru aceasta tema-
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Conclusions

The present study examined the role of Al in
ESG reporting and sustainability accounting through
a bibliometric analysis conducted on a sample of 899
documents indexed in the Scopus database. The
results highlight an accelerated growth of scientific
interest in this topic during the 2020-2026 period,
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tica in perioada 2020-2026, confirménd consolidarea
unui domeniu de cercetare aflat la intersectia dintre
tehnologiile digitale, sustenabilitate si contabilitate.

Rezultatele cercetarii ofera raspunsuri la intre-
barile formulate in introducere. Analiza productiei
stiintifice a evidentiat o crestere semnificativa a inte-
resului pentru Al, raportarea ESG si contabilitatea
sustenabilitatii (RQ1). Analiza co-ocurentei cuvinte-
lor-cheie a identificat Al, ESG, invétare automatd si
sustenabilitate ca teme centrale ale domeniului (RQ2).
Harta tematicd a evidentiat existenta unor directii
emergente de cercetare, precum Al generativa, pro-
cesarea limbajului natural si finantarea sustenabild
(RQ3). in final, pe baza rezultatelor bibliometrice a
fost elaborat un cadru conceptual care ilustreaza modul
in care tehnologiile facilitate de Al pot sprijini pro-
cesele de raportare ESG si evaluare a dublei mate-
rialitati (RQ4).

Studiul prezintd anumite limitari, fiind bazat
exclusiv pe documente indexate in baza de date Sco-
pus si pe indicatori bibliometrici. Cercetarile viitoare
ar putea extinde analiza catre alte baze de date si ar
putea investiga empiric utilizarea Al in procesele de
raportare ESG si contabilitate a sustenabilitatii.

Din perspectiva practica, rezultatele sugereaza
ca organizatiile pot utiliza Al pentru automatizarea
colectarii datelor ESG, monitorizarea continui a ris-
curilor de sustenabilitate si sustinerea proceselor de
evaluare a dublei materialititi. In contextul imple-
mentarii Directivei privind Raportarea Sustenabilitatii
Corporative (CSRD) si Standardelor Europene de
Raportare a Sustenabilitatii (ESRS), aceste tehnologii
pot contribui la cresterea calitatii, consistentei si cre-

confirming the consolidation of a research field at
the intersection of digital technologies, sustainability,
and accounting.

The research results provide answers to the
questions formulated in the introduction. The analysis
of scientific production highlighted a significant
increase in interest for Al, ESG reporting, and sus-
tainability accounting (RQ1). The keyword co-occur-
rence analysis identified Al, ESG, machine learning,
and sustainability as central themes of the field (RQ2).
The thematic map highlighted the existence of emer-
ging research directions, such as generative Al, natural
language processing, and sustainable finance (RQ3).
Finally, based on the bibliometric results, a conceptual
framework was developed illustrating how Al-faci-
litated technologies can support ESG reporting pro-
cesses and double materiality assessment (RQ4).

Despite these contributions, the study presents
certain limitations, being based exclusively on docu-
ments indexed in the Scopus database and on bib-
liometric indicators. Future research could extend the
analysis to other databases and could empirically
investigate the use of Al in ESG reporting and sus-
tainability accounting processes.

From a practical perspective, the results suggest
that organisations can utilize Al to automate ESG data
collection, continuously monitor sustainability risks,
and support double materiality assessment processes.
In the context of implementing the Corporate Sus-
tainability Reporting Directive (CSRD) and the Euro-
pean Sustainability Reporting Standards (ESRS), these
technologies can contribute to increasing the quality,
consistency, and credibility of sustainability reports.
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Rezumat

Articolul analizeaza criza metodologica a
administratiei publice moderne, ilustratd prin cla-
sificarea eronata a ,,propunerilor” drept ,,petitii”.
Autorul demonstreazda ca aceasta echivalenta nor-
mativa contravine ideii formulate de Aristotel in
Metafizica privind necesitatea unui sens determinat
al termenilor utilizati in rationament, generdnd o
degradare institutionald prin substituirea expertizei
inovatoare cu proceduri birocratice de control.
Utilizand clauzele Horn si limbajul Prolog, lucrarea
propune formalizarea normelor juridice in ,, logica
executabila”, cu scopul reducerii discretiei subiective
in procesul decizional. Totodatd, este argumentatd
necesitatea tranzitiei de la modelele de limbaj pur
probabilistice de mari dimensiuni (Large Languagw
Models — LLM), predispuse la , halucinatii”, catre
sisteme hibride de inteligentd artificiald (Mixt-Al).
Acestea combina inteligenta artificiala simbolica,
retelele neuronale si logica nuantata (Fuzzy Logic).
Semnificatia practica rezida in propunerea unei
arhitecturi pentru un stat computabil, asigurand
suveranitatea digitald si transparenta decizionala
prin transformarea dreptului dintr-un text inert intr-
un sistem semantic verificabil.

Cuvinte-cheie: inteligenta artificiald, IA sim-
bolica, programare logicda, Prolog, formalizarea
limbajului juridic, stat digital.

Clasificare JEL: C63; K40; D83; O33; H11.

Introducere

Inteligenta artificiala (IA), fie ca ne place sau nu,
patrunde treptat in toate sferele activitatii umane. Legis-
latia, aplicarea dreptului si, mai presus de toate, inter-
pretarea juridica sunt domeniile in care IA va fi imple-
mentata prioritar. Problema esentiala consta in capaci-
tatea de a recunoaste la timp necesitatea utilizarii IA, de
a defini un concept adecvat si de a initia formalizarea
activd a limbajului juridic. in acelasi timp, reformarea
strategiilor de formare juridica este de o importanta
critica, deoarece a fost ratatd oportunitatea dezvoltarii
sistematice a acestui domeniu Inca din anii 1990.
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Abstract

The article analyses the methodological crisis
of modern public administration, illustrated by the
erroneous classification of “proposals” as “peti-
tions”. The author demonstrates that this normative
equivalence contradicts the idea formulated by
Aristotle in the Metaphysics regarding the need for a
determined meaning of the terms used in reasoning,
generating an institutional degradation by substitu-
ting innovative expertise with bureaucratic control
procedures. Using Horn clauses and the Prolog
language, the paper proposes the formalisation of
legal norms in “executable logic”, with the aim of
reducing subjective discretion in the decision-making
process. At the same time, the need for a transition
from purely probabilistic large-scale language
models (Large Language Models — LLM), prone to
“hallucinations”, to hybrid artificial intelligence
systems (Mixt-Al) is argued. These combine symbolic
artificial intelligence, neural networks and nuanced
logic (Fuzzy Logic). The practical significance of the
study lies in proposing an architecture for a
computable state, ensuring digital sovereignty and
decisional transparency by transforming law from an
inert text into a verifiable semantic system.

Keywords: artificial intelligence, symbolic Al,
logic programming, Prolog, legal language formali-
sation, digital state.

JEL Classification: C63; K40; D83; O33; H11.

Introduction

Artificial Intelligence (Al), whether we like it
or not, is gradually penetrating all spheres of human
activity. Legislation, law enforcement and, above
all, legal interpretation are the areas where Al will
be implemented as a priority. The essential problem
lies in the ability to recognise the need for Al use in
time, to define an appropriate concept and to initiate
the active formalisation of legal language. At the same
time, reforming legal training strategies is of critical
importance, as the opportunity for systematic develop-
ment of this area has been missed since the 1990s.
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Formalizarea limbajului intr-o logica strictd
constituie una dintre cele mai dificile, dar absolut
necesare etape in realizarea unei IA deterministe si
verificabile. Ceea ce este denumit in mod obisnuit,
astazi, IA — respectiv retelele neuronale — ne ofera
doar date probabilistice si corelatii statistice. Siste-
mele juridice fiabile nu pot fi construite exclusiv pe o
astfel de baza. Inteligenta artificiald aplicata in dome-
niul juridic necesita, in primul rand, date si cunostinte
deterministe, care nu pot fi obtinute fara instru-
mentele logicii matematice. In acelasi timp, dreptul
include si categorii extrem de vagi ,termen rezona-
bil”, ,,bund-credinta” etc. a cdror modelare necesita
utilizarea logicii fuzzy. Cu toate acestea, logica fuzzy
reprezintd o parte integrantd a domeniului complex
definit prin conceptul general de LOGICA.
malizare a limbajului juridic si a discursului juridic
prin metode logice, urmatd de implementarea siste-
melor de inteligenta artificialda in domeniul dreptului,
este actuala.

Scopul acestei lucrari este de a explora, prin
formalizare a limbajului juridic in logica, precum si
de a demonstra mecanismele de procesare a acestuia
folosind sisteme hibride de tip Mixt-Al. in literatura
internationald, de specialitate sunt utilizati termenii
Hybrid Al sau Neuro-symbolic Al.

Metodologia cercetarii

Prezenta lucrare utilizeaza o abordare sintetica
care combind metode specifice dreptului comparat,
analizei sistemelor si logicii matematice. IA simbo-
licd serveste drept principal instrument de for-
malizare. Metodologia cercetarii se bazeaza pe re-
prezentarea normelor juridice sub forma clauzelor
Horn (Prolog), ceea ce permite transformarea for-
muldrilor juridice nestructurate intr-o forma deter-
minista, calculabila.

Acest articol utilizeaza o analizd semantica a
termenilor ,,propunere” si ,,petitie” pentru a identifica
alogismele si consecintele juridice generate de clasi-
ficarea incorectad a acestora in practica administra-
tiva. Totodatd, este propusd o variantd de formalizare
si implementare software in Prolog. Acest caz de-
monstreaza posibilitatea transformarii limbajului
juridic natural fintr-o logicd juridicd executabila,
reducand ambiguitatea procesului decizional in admi-
nistratia publica.

Cercetare si rezultate

1. Dihotomia juridicd: ,propunere” versus
wpetitie”

In Republica Moldova, dreptul de a depune
petitii a fost reglementat initial prin Legea nr. 190-
XIITI din 19 iulie 1994, cu privire la petitionare [1].
Conform articolului 4, aliniatul (1) din aceasta lege:

., Prin petitie...se infelege orice cerere recla-

matie, propunere, sesizare, adresatd organelor
de resort...”
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The formalisation of natural language in strict
logic is one of the most difficult, but absolutely
necessary steps in achieving deterministic and veri-
fiable Al. What is commonly referred to today as
Al — namely neural networks — provides us with only
probabilistic data and statistical correlations. Reliable
legal systems cannot be built exclusively on such a
basis. Artificial intelligence applied in the legal field
requires, first of all, deterministic data and know-
ledge, which cannot be obtained without the tools of
mathematical logic. At the same time, law also inclu-
des extremely vague categories “reasonable term”,
“good faith”, etc., the modelling of which requires
the use of fuzzy logic. However, fuzzy logic is an
integral part of the complex field defined by the
general concept of LOGIC.

Therefore, research into the possibilities of
formalising legal language and legal discourse by
logical methods, followed by the implementation
of artificial intelligence systems in the field of law,
is topical.

The purpose of this paper is to explore,
through specific examples, the possibilities of struc-
turing and formalising legal language in logic, as well
as to demonstrate the mechanisms of its processing
using hybrid systems of the Mixed-Al type. In the
international, specialized literature, the terms Hybrid
Al or Neuro-symbolic Al are used.

Research Methodology

This paper uses a synthetic approach that com-
bines methods specific to comparative law, systems
analysis and mathematical logic. Symbolic Al serves
as the main formalisation tool. The research metho-
dology is based on the representation of legal norms
in the form of Horn clauses (Prolog), which allows
the transformation of unstructured legal formulations
into a deterministic, computable form.

This article uses a semantic analysis of the
terms “proposal” and “petition” to identify alogisms
and legal consequences generated by their incorrect
classification in administrative practice. At the same
time, a variant of formalisation and software imple-
mentation in Prolog is proposed. This case demon-
strates the possibility of transforming natural legal
language into executable legal logic, reducing the
ambiguity of the decision-making process in public
administration.

Research and Results

1. Legal Dichotomy:
“Petition”

In the Republic of Moldova, the right to
submit petitions was initially regulated by Law No.
190-XI11 of July 19, 1994, on Petitioning [1]. Accor-
ding to Article 4, paragraph (1) of this law:

“Petition...is understood to mean any request,
complaint, proposal, notification, addressed to the
competent bodies...”

“Proposal” versus
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Aceasta formulare demonstreaza ca, la nivel
legislativ, termenul ,,propunere” este inclus in defi-
nitia notiunii de petitie, ceea ce creeaza, deja, o
echivalentd normativa intre doud concepte distincte
din punct de vedere semantic si functional (asa cum
vom argumenta in sectiunile urmitoare). In acelasi
timp, Legea nr. 190-XI111 [1] a avut drept scop exclu-
siv protejarea drepturilor si intereselor legitime ale
cetatenilor in raport cu administratia publica, iar
mecanismul de examinare a petitiilor este reglementat
prin reguli procedurale stricte, precum termenele de
examinare si obligatia formularii unui raspuns, fara
nicio distinctie semantica intre tipurile de continut.

in conformitate cu legislatia administrativa
actuald a Republicii Moldova (inclusiv Codul admi-
nistrativ nr. 116/2018) [2], conceptul de petitie ra-
mane consecvent, pastrand in art. 9, al. (1) aceeasi lo-
gica juridica:

., Prin petitie se infelege orice cerere,
notificare, sesizare sau propunere adresatd unei
autoritati publice...”

Aceasta prevedere confirma faptul ca, in prac-
tica administrativa, termenul ,,propunere” este inclus
legal in conceptul de ,petitie”, dar nu mai este
considerat o formd distinctd, cu o functie epistemo-
logicd proprie. Definitii similare sunt utilizate si
in Romania [3], iar practici similare pot exista si in
alte state.

Sa analizam diferenta fundamentald dintre
aceste categorii in ceea ce priveste consecintele
juridice generate:

e Propunere — este un act creativ. Scopul — de a
modifica o lege sau de a crea un nou proiect.

e Cu caracter creativ, orientat spre modificarea
normelor existente sau elaborarea unor noi
proiecte. Necesita analiza continutului si eva-
luarea de catre un expert. Rezultatul consta
in examinare, implementare sau respingere
argumentata.

o Petitie (reclamatie) — semnal privind existenta
unei incdlcari. Scopul acesteia este de a co-
recta starea actualad. Rezultatul presupune
verificare administrativd si raportarea masu-
rilor adoptate.

Echivalarea acestor categorii permite un
mecanism de ,,formuld” in loc de ,,evaluare de catre
un expert”’. Aceasta situatie conduce la o pierdere a
capitalului social, la degradarea institutionala si la o
erodare a increderii publice, deoarece statul pierde o
sursa importantd de initiativa si inovare civica.

Care este prejudiciul? Dacd o , propunere”
este clasificata drept , reclamatie”, sistemul admi-
nistrativ activeaza automat mecanismul procedural
specific ,,corecteaza si raporteaza” in loc de ,,revi-
zuieste si implementeazd sau respinge”. In conse-
cintd, ideea este absorbita de circuitul birocratic,
deoarece aparatul administrativ cautd incalcari
acolo unde sunt formulate solutii de dezvoltare.

Revista / Journal ,, ECONOMICA” nr.2(136) 2026

This formulation demonstrates that, at the
legislative level, the term “proposal” is included in
the definition of the notion of petition, which already
creates a normative equivalence between two seman-
tically and functionally distinct concepts (as we will
argue in the following sections). At the same time,
Law No. 190-XIII [1] was intended exclusively to
protect the legitimate rights and interests of citizens
in their relations with to public authorities, and
the mechanism for examining petitions is regulated
by strict procedural rules, such as examination
deadlines and the obligation to formulate a response,
without any semantic distinction between the types
of content.

In accordance with the current administrative
legislation of the Republic of Moldova (including
Administrative Code No. 116/2018) [2], the concept
of petition remains consistent, retaining in art. 9, par.
(1) the same legal logic:

“Petition ... means any request, notification,
notification or proposal addressed to a public
authority...”

This provision confirms that, in administrative
practice, the term “proposal” is legally included in
the concept of “petition”, but is no longer considered
a distinct form, with its own epistemological func-
tion. Similar definitions are also used in Romania [3],
and similar practices may exist in other states.

Let us analyse the fundamental difference
between these categories in terms of the legal con-
sequences they generate:

e Proposal — is a creative act. The purpose — to
amend a law or create a new project.

o of a creative nature, aimed at amending exis-
ting norms or developing new projects.
Requires content analysis and evaluation by
an expert. The result consists of examination,
implementation or reasoned rejection.

e Petition (complaint) — a signal about the
existence of a violation. Its purpose is to
correct the current state. The result involves
administrative verification and reporting on
the measures taken.

Equating these two categories allows for a
“formula” mechanism instead of “evaluation by an
expert”. This situation leads to a loss of social capital,
institutional degradation and an erosion of public
trust, because the state loses an important source of
civic initiative and innovation.

What is the harm? If a “proposal” is clas-
sified as a “complaint”, the administrative system
automatically activates the specific procedural
mechanism “correct and report” instead of “revise
and implement or reject”. Consequently, the idea is
absorbed by the bureaucratic circuit, because the
administrative apparatus looks for violations where
development solutions are formulated.
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Analiza prejudiciului. Clasificarea incorecta
nu este o eroare tehnicd minord, aceasta genereaza
efecte sistemice in cel putin trei directii:

o Pierderea capitalului social: Cetatenii activi
(resursa intelectuald a tarii) sunt descurajati sa
formuleze initiative, primind raspunsuri admi-
nistrative formale menite sa fie reclamatii.

e Degradarea institutionald: Statul renunta
implicit la o sursa gratuitd de inovare colectiva
(crowdsourcing), transformand mecanismele
administrative intr-un sistem inchis de pro-
cesare formald a solicitarilor.

e FErodarea increderii publice: Reducerea se-
mantica a unor probleme complexe la nivelul
unor simple reclamatii administrative perce-
puta de societate drept o incapacitate sistemica
a autoritatilor de a intelege si valorifica ini-
tiativele cetatenilor.

2. Demonstrarea unei crize logice in procesul
administrativ si concluzii

Cazul analizat nu fisi are radacinile doar in
neglijenta birocratica, ci intr-o profunda crizd meto-
dologica. Atunci cand o ,propunere” (un proiect
inovator) este clasificatd drept ,,petitie” (o plangere),
sistemul administrativ produce o substituire semantica
si juridici a categoriilor normative. in consecinta,
termenii utilizati In procesul de calificare juridica isi
pierd sensul determinat, iar rationamentul juridic
devine vulnerabil la erori. Ideea exprimata de Aristotel
in Metafizica (T, 4, 1006a) poate fi rezumata astfel:

A avea mai mult de un sens inseamnd a nu
avea sens; si daca cuvintele nu au sens, atunci orice
posibilitate de a rationa unul cu celalalt si chiar cu
sine insugi este pierdutd; cdci este imposibil sa
gandesti ceva daca nu gandesti ceva”.

Determinarea semanticd a termenilor consti-
tuie una dintre conditiile fundamentale ale rationa-
mentului logic. Aceasta presupune utilizarea consec-
venta a termenilor cu un sens clar si stabil si exclude
atribuirea unor semnificatii diferite aceluiasi termen
sau a aceleiasi semnificatii unor termeni care desem-
neazi categorii distincte. In cadrul unui rationament
logic, obiectul gandirii trebuie sa isi pastreze iden-
titatea semantica. Cu toate acestea, in practica admi-
nistrativa sunt adesea echivalate entitati cu functii
obiective fundamental diferite.

Aparatul administrativ efectueaza astfel o
substituire conceptuala: in loc sa proceseze operatorul
de dezvoltare A — A’, acesta inlocuieste obiectul B
(petitia) in ecuatie. Deoarece B nu este egal cu A,
apare o situatie in care rezultatul actiunii adminis-
trative nu mai corespunde intentiilor cetateanului.
Prin urmare, aceasta nu este doar o disfunctionalitate
birocratica — este o incdlcare a integritdtii logice a
sistemului de guvernare.
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Analysis of the harm. Incorrect classification
is not a minor technical error; it generates systemic
effects in at least three directions:

e Loss of social capital: Active citizens (the
country’s intellectual resource) are discou-
raged from formulating initiatives, receiving
formal administrative responses intended to
be complaints.

o Institutional degradation: The state implicitly
gives up a free source of collective innovation
(crowdsourcing), transforming administrative
mechanisms into a closed system of formal
processing of requests.

e Erosion of public trust: The semantic reduc-
tion of complex problems to the level of
simple administrative complaints perceived
by society as a systemic inability of the
authorities to understand and capitalize on
citizens' initiatives.

2. Demonstration of a logical crisis in the
administrative process and conclusions

The analysed case is not rooted only in bu-
reaucratic negligence, but in a deep methodological
crisis. When a “proposal” (an innovative project) is
classified as a “petition” (a complaint), the adminis-
trative system produces a semantic and legal substi-
tution of normative categories. Consequently, the
terms used in the process of legal qualification lose
their determined meaning, and legal reasoning beco-
mes vulnerable to errors. The idea expressed by
Aristotle in Metaphysics (T", 4, 1006a) can be summa-
rised as follows:

“To have more than one meaning is to have
no meaning; and if words have no meaning, then any
possibility of reasoning with each other and even
with oneself is lost; for it is impossible to think
something if you do not think something”.

The semantic determination of terms consti-
tutes one of the fundamental conditions of logical
reasoning. This implies the consistent use of terms
with a clear and stable meaning and excludes the
attribution of different meanings to the same term or
the same meaning to terms designating distinct cate-
gories. In logical reasoning, the object of thought
must retain its semantic identity. However, in admi-
nistrative practice, entities with fundamentally
different objective functions are often equated.

The administrative apparatus thus performs a
conceptual substitution: instead of processing the
development operator 4 — A', it replaces the object B
(petition) in the equation. Since B is not equal to A, a
situation arises in which the result of the adminis-
trative action no longer corresponds to the intentions
of the citizen. Therefore, this is not just a bureau-
cratic dysfunction — it is a violation of the logical
integrity of the system of government.
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Tabelul 1/ Table 1

Sistematizarea notiunilor logice si semnificatia lor administrative/
Systematization of logical notions and their administrative significance

Componenta Prolog/

Expression in code
Prolog component

(syntax)

Expresia in cod (sintaxi)/

Functia sistemica (semnificatia juridica)/
Systemic function (legal significance)

Structura realitatii
(baza de fapte)/
Structure of reality
(fact base)

este_tip(obiect, tip).

Ontologia administrativa: fixarea identitatii
imuabile a actului (de exemplu, Inovatia este (0)
Propunere)./ Administrative ontology: fixing the
immutable identity of the act (for example,
Innovation is (a) Proposal).

Relatia de intentie
(baza de fapte)/
Intentional relationship
fact base)

scop_intentie(tip,scop).

Teleologia juridica: definirea scopului pentru
care a fost creatd categoria de acte./ Legal
teleology: defining the purpose for which the
category of acts was created.

Filtru de integritate
(reguli)/
Integrity filter (rules)

check_clash(X, Tag).

Detectorul de absurd: invalideaza automat orice
clasificare contradictorie (alogism)./ Absurdity
detector: automatically invalidates any
contradictory classification (alogism).

Protocol de decizie (reguli)/

Decision protocol (rules) handle(X).

Automatizarea fluxului: directionarea obiectiva
catre expertiza de specialitate./ Flow automation:
objective targeting of specialized expertise.

Sursa: elaborat de autor/ Source: prepared by the author

Formalizare in logica predicatelor. Pentru a
expune absurditatea situatiei, sd reprezentdm aceste
categorii prin caracteristicile lor intentionale.

Fie S(x) 0 ,,propunere” (transformare), iar P(x)
o ,petitie” (stabilizare). Deoarece obiectivele sunt
disjuncte rezulta Vx(S(x) — — P(x)). Inregistrarea
unei entitati de tip S(X) ca P(X) genereazid o contra-
dictie logica si conduce la un impact functional.

Sistemul incearca si ,,corecteze o incdlcare”
acolo unde este necesara ,,inovarea”. Prolog discipli-
neaza acest proces.

Implementare in limbajul de programare
logica Prolog. Un inginer de cunostinte profesionist
va confirma fard echivoc: ceea ce pare o simpld
»nuantd” in limbajul natural devine o eroare logica
fatala in cadrul codului executabil. Limbajul Prolog
[4,5] permite disciplinarea proceselor administrative,
transforméndu-le intr-o logica executabild. Pentru a
demonstra viabilitatea tehnica a ,,arhitecturii adeva-
rului”, propunem un model de sistem expert capabil
sa gestioneze integritatea fluxurilor administrative.
Notiunile de implementare sunt sistematizate func-
tional in Tabelul 1. Listingul programului prezentat
in Figura 1, de mai jos, reprezintd nucleul logic al
modelului propus.

Acest model prezentat in Prolog elimina arbi-
trariul birocratic la nivel arhitectural.

Limbajul de programare Prolog, conform
creatorului sau [4, p. 15], este conceput, in principal,
pentru procesarea limbajului natural, iar intreaga
practica juridica din Republica Moldova a fost si inca
este desfasuratd in limbaj natural. Folosind o ana-
logie, s-ar putea afirma cd@ Prolog (sau celelalte
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Formalisation in predicate logic. To illustrate
the logical inconsistency described above, these
categories may be represented by their intentional
characteristics.

Let S(X) be a “proposal” (transformation), and
P(x) be a “petition” (stabilisation). Since the objecti-
ves are disjoint, it results in W(S(x) — — Pkx)).
Recording an entity of type S(x) as P(x) generates a
logical contradiction and leads to a functional impact.

The system tries to “correct a violation” where
“innovation” is required. Prolog disciplines this
process.

Implementation in the logic programming
language Prolog. A professional knowledge engineer
will confirm unequivocally: what seems like a simple
“nuance” in natural language becomes a fatal logical
error in executable code. The Prolog language [4,5]
allows for the discipline of administrative processes,
transforming them into executable logic. To demon-
strate the technical viability of the “truth architecture”,
we propose an expert system model capable of mana-
ging the integrity of administrative flows. The imple-
mentation notions are functionally systematized in
Table 1. The program listing shown in Figure 1, be-
low, represents the logical core of the proposed model.

This model presented in Prolog eliminates
bureaucratic arbitrariness at the architectural level.

The programming language Prolog, according
to its creator [4, p. 15], is designed, mainly, for natu-
ral language processing, and the entire legal practice
in the Republic of Moldova was and still is carried
out in natural language. Using an analogy, one could
say that Prolog (or other versions based on logic) in
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versiuni bazate pe logicd) in era inteligentei artifi-
ciale este acum (in viziunea autorului) aproximativ
echivalent cu legea pentru cetdteanul obisnuit intr-0
societate democraticd, pentru legiuitori si executori.
Si, cum afirma celebra expresie acum, ,,necunoaste-
rea legii nu constituie o scuza”.

Concluzie privind absurditatea evidenta si
potentialul de formalizare. Rezultatul unei asemenea
clasificari este evident: s presupunem ca un proiect
de creare a sistemelor expert (SE) ajunge, din
greseala, in competentd a unor specialisti ale caror
atributii se limiteaza la examinarea plangerilor (peti-
tiilor), precum in [6]. Dar tocmai aceasta constituie
reductio ad absurdum: cerintele viitorului sunt
procesate prin instrumentele trecutului.

Existda mii de astfel de ,,gauri logice” si
lacune in legislatia actuald. Amploarea problemei
este colosald, deoarece sute de mii de pagini de acte
normative din Republica Moldova si din alte state
existd incd exclusiv sub forma de text liber. Dar
procesul trebuie inceput cu pasi mici, inclusiv prin
micro-sarcina examinatd in acest articol. Un
,,sandbox” acceptabil la nivel national ar putea fi
sarcina de formalizare a pachetului legislativ pri-
vind cadastrul, deoarece dreptul cadastral este strans
legat de matematica (coordonate, suprafete, drepturi
de proprietate).

the era of artificial intelligence is now (in the author's
view) approximately equivalent to the law for the
ordinary citizen in a democratic society, for legisla-
tors and executors. And, as the now famous expres-
sion states, “ignorance of the law is no excuse”.

Conclusion on the obvious absurdity and the
potential for formalisation. The result of such a
classification is obvious: suppose that a project to
create expert systems (ES) mistakenly ends up in the
competence of specialists whose duties are limited to
examining complaints (petitions), as in [6]. But this is
precisely the reductio ad absurdum: the demands of
the future are processed through the instruments of
the past.

There are thousands of such “logical holes”
and gaps in the current legislation. The scale of the
problem is colossal, since hundreds of thousands of
pages of normative acts from the Republic of
Moldova and other states still exist exclusively in free
text form. But the process must begin with small
steps, including through the micro-task examined in
this article. An acceptable “sandbox” at the national
level could be the task of formalising the legisla-
tive package on cadastre, since cadastral law is
closely related to mathematics (coordinates, areas,
property rights).

/* DEFINIREA CATEGORIILOR SI INTENTIILOR/ DEFINING CATEGORIES AND INTENTIONS */ DEFINING

CATEGORIES AND INTENTIONS

este_tip(proiect_inovare, propunere)/ is_type(innovation_project, proposal).
este_tip(reclamatie_servicii, petitie)/ is_type(service_complaint, petition).

scop_intentie(propunere, dezvoltare)/ intended_purpose(proposal, development).
scop_intentie(petitie, stabilitate)/ intended_purpose(petition, stability).

/* DETECTORUL DE ABSURD (Filtru logic)/ ABSURDITY DETECTOR (Logical Filter) */
/* Verificd daca eticheta de inregistrare corespunde naturii obiectului/

Check if the record label matches the nature of the object */

check_clash(X, RegistrationTag) :-
este_tip(X, ActualType),

ActualType <> RegistrationTag, /* In SWI-Prolog se utilizeazd \="*/

write("EROARE: Incalcarea Legii Identitatii!™), nl,

write("Incercarea de a procesa ", X, " ca ", RegistrationTag, " este absurda."), nl.

/* PROTOCOL DE PROCESARE (Automatizarea fluxului) /

PROCESSING PROTOCOL (Flow Automation) */
handle(X) :-
este_tip(X, Tip)/ is_type(X, Type),

scop_intentie(Tip, dezvoltare)/ intended_purpose(Type, development),
write("CONCLUZIE: Trimis pentru evaluarea experta a inovatiei."), nl.

handle(X) :-
este_tip(X, Tip)/ is_type(X, Type),

scop_intentie(Tip, stabilitate)/ intended_purpose(Type, stability),

write("CONCLUZIE: Trimis pentru

revizuirea conformitatii administrative."), nl./ write("CONCLUSION: Referred for administrative compliance review."),

nl.
Figura 1. Modelul de calcul pentru verificarea integritatii (Sintaxa Turbo/ISO Prolog)/
Figure 1. Computational model for integrity checking (Turbo/ISO Prolog syntax)
Sursa: elaborata de autor!/ Source: developed by the author
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Avantajele formalizarii sunt deja evidente:

o Beneficiu: identificarea automatd a inconsec-
ventelor legislative Tnainte de intrarea acestora
in vigoare.

e Viteza: directionarea instantanee si precisda a
solicitarilor.

e Transparentd: eliminarea subiectivitatii biro-
cratice in evaluarea documentelor.

Cu toate acestea, in era inteligentei artificiale,
este important sd intelegem ca nu orice reprezintd un
lucru bun. Utilizarea modelelor exclusiv probabi-
listice (Large Language Models — LLM) fara un
cadru logic rigid, nu va face decat sa accelereze gene-
rarea unor raspunsuri absurde. Adevarata solutie se
afla in domeniul TA simbolice, unde fiecare decizie a
sistemului poate fi justificata deductiv.

3. De la cibernetica anilor 1980 la Mixt-Al:
model tridimensional al cunoasterii juridice.

Fundamentul metodologic al acestei lucrari se
bazeaza pe cercetarile autorului, initiate inca din anul
1981 [7]. Lucrarile din acea perioada au sustinut teza
conform céareia obtinerea de informatii complete
despre procesele din sistemele automatizate com-
plexe (SCA) necesita sintetizarea a trei tipuri de date:
deterministe, probabiliste si fuzzy.

Astazi, In era implementarii accelerate a IA in
domeniul juridic, acest model devine nu doar rele-
vant, ci si o alternativa necesara. Aderarea Republicii
Moldova la cadrul juridic al Uniunii Europene (UE)
ne obligd sd Imbratisdm automatizarea, dar este
important sa intelegem diferenta dintre o solutie
,rapida” si una ,,autentica”.

Limitarile abordarii probabilistice (LLM).
Modelele lingvistice de mari dimensiuni (LLM),
populare in prezent, sunt percepute de multi drept un
instrument universal. Cu toate acestea, fiind sisteme
pur probabilistice, acestea prezintda o serie de
deficiente critice [8, 9], inclusiv pentru aplicarea lor
in domeniul juridic:

e Discreditarea tehnologiei: in lipsa unui cadru
logic riguros, LLM-urile nu fac decat sa acce-
lereze generarea de raspunsuri absurde, ceea ce
conduce la pierderea de timp, resurse finan-
ciare si, cel mai important, a increderii publice.

e Lipsa de exhaustivitate: Bazandu-se exclusiv
pe regularitati statistice, IA ignora logica
deterministd a dreptului si natura fuzzy a
evaludrilor juridice (logica fuzzy).

IA mixtd: trinitatea informatiilor juridice.
Adevirata solutie constd in IA simbolica [10] si in
crearea unor modele hibride [7], care combina:

o Date deterministe (IA simbolica): clauzele
Horn si limbajul Prolog, asigurand respectarea
strictd a literei legii si validitatea deductiva.

o Date probabilistice (LLM): utilizarea retelelor
neuronale pentru a procesa limbajul natural, a
intelege contextul si relatiile semantice.
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The advantages of formalisation are already
obvious:

o Benefit: automatic identification of legislative
inconsistencies before they enter into force.

e Speed: instant and accurate targeting of
requests.

e Transparency: elimination of bureaucratic
subjectivity in the evaluation of documents.
However, in the era of artificial intelligence, it

is important to understand that not everything is a
good thing. Using exclusively probabilistic models
(Large Language Models — LLM) without a rigid lo-
gical framework will only accelerate the generation of
absurd answers. The real solution lies in the realm of
symbolic Al, where every decision of the system can
be deductively justified.

3. From the cybernetics of the 1980s to Mixt-
Al: a three-dimensional model of legal knowledge.

The methodological foundation of this study is
based on the author’s earlier research, initiated in
1981 [7]. The studies conducted during that period
supported the thesis that obtaining complete informa-
tion about the processes in complex automated
systems (CAS) requires synthesising three types of
data: deterministic, probabilistic and fuzzy.

Today, in the era of accelerated implementation
of Al in the legal field, this model becomes not only
relevant, but also a necessary alternative. The accession
of the Republic of Moldova to the legal framework of
the European Union (EU) obliges us to embrace
automation, but it is important to understand the
difference between a “fast” and a “authentic” solution.

Limitations of the probabilistic approach
(LLM). Large-scale linguistic models (LLM), popular
today, are perceived by many as a universal tool.
However, being purely probabilistic systems, they
present a series of critical deficiencies [8, 9], inclu-
ding for their application in the legal field:

¢ Discrediting the technology: In the absence of
a rigorous logical framework, LLMs only
accelerate the generation of absurd answers,
which leads to a waste of time, financial
resources and, most importantly, public trust.

e Lack of exhaustiveness: Relying exclusively
on statistical regularities, Al ignores the
deterministic logic of law and the fuzzy nature
of legal assessments (fuzzy logic).

Mixed Al: the trinity of legal information.
The real solution lies in symbolic Al [10] and in the
creation of hybrid models [7], which combine:

e Deterministic data (symbolic Al): Horn clauses
and the Prolog language, ensuring strict com-
pliance with the letter of the law and deductive
validity.

¢ Probabilistic data (LLM): using neural net-
works to process natural language, understand
context and semantic relationships.
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o Logica fuzzy: prelucrarea categoriilor juridice
care nu au limite clare (de exemplu, ,,rezona-
bilitate” sau ,,proportionalitate™).

Abordarea propusa iIn articol, care imbind
ingineria cunostintelor cu modelarea logica, se in-
Scrie 1n directivele metodologice stabilite de autori
fundamentali precum Giovanni Sartor [11], care
subliniaza necesitatea formalizarii dreptului pentru a
permite asistenta digitala in procesul decizional.

Riscul automatizdrii ,,cosmetice”. incercirile
de implementare a unei IA , ieftine” bazate exclusiv
pe LLM-uri reprezinta o retetd pentru incompetenta
institutionala. Fara a formaliza limbajul juridic,
nu poate fi integratd componenta determinista, ceea
ce Inseamna cd sistemul va rdmane o masindrie
,haluCinantd”, incapabild sa distingd o ,propunere”
de o ,,petitie”.

Suveranitatea digitald si calitatea masinii de
stat. Implementarea modelelor mixte hibride este o
chestiune nu numai de eficienta, ci si de securitate
nationald. Tarile care se limiteazd la achizitionarea
accesului la servicii LLM proprietare straine se vor
confrunta, inevitabil, cu dependente tehnologice si
intelectuale. Acestea vor ajunge sa utilizeze sisteme a
caror logicd internd este opacd si ale caror concluzii
sunt determinate statistic de date strdine. Dimpotriva,
statele care s-au bazat pe propriile dezvoltari bazate
pe o tehnologie de structurare prealabila a textelor
[5], formalizare a textelor juridice [12], precum si pe
utilizarea Prolog si TA simbolice, castigd o adevarata
suveranitate digitala. Crearea unui ,,nucleu juridic” al
sistemului, bazat pe logica determinista, permite:

o controlul complet asupra algoritmilor deci-
zionali;

e asigurarea unei explicabilitati totale (Explai-
nable Artificial Inteligence — XAI) a actiunilor
statului fatd de cetateni;

e crearea unui nou tip de ,,masina de stat”, in care
legea este aplicata cu precizie programatica,
eliminand coruptia sau arbitrariul birocratic.

4. Bariere institutionale si conflicte de
interese

Formalizarea limbajului juridic si implemen-
tarea IA deterministe se confruntd inevitabil cu o
,reactie imund” din partea aparatului administrativ
existent. Dupa cum s-a demonstrat in cazul ,,pro-
punerii” care a devenit ,,Petitie” [13], problema nu
consta in lipsa tehnologiei, ci in arhitectura barierei
institutionale.

Aceasta problema este strans legata de criza in
pregdtirea personalului. Eliminarea cursului de
,logica” din facultatile de drept si diminuarea atentiei
acordate ,,metodelor logice in [A”, in special limba-
jului Prolog in specialitatile IT au creat o situatie in
care forta de muncd actuald nu corespunde provo-
carilor erei IA.

Problema este amplificatd de decenii de inertie
conceptuald: Inca din anii 1990, in educatie a prevalat
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e Fuzzy logic: processing legal categories that
do not have clear boundaries (e.g. “reasona-
bleness” or “proportionality”).

The approach proposed in the article, which
combines knowledge engineering with logic modelling,
is part of the methodological guidelines established by
fundamental authors such as Giovanni Sartor [11],
who emphasise the need to formalise law to enable
digital assistance in the decision-making process.

The risk of “cosmetic” automation. Attempts
to implement “cheap” Al based exclusively on LLMs
are a recipe for institutional incompetence. Without
formalising the legal language, the deterministic com-
ponent cannot be integrated, which means that the
system will remain a “hallucinating” machine, unable
to distinguish a “proposal” from a “petition”.

Digital sovereignty and the quality of the state
machine. The implementaton of hybrid mixed models
is not only a matter of efficiency, but also of national
security. Countries that limit themselves to purchasing
access to foreign proprietary LLM services will inevi-
tably face technological and intellectual dependencies.
They will end up using systems whose internal logic
is opaque and whose conclusions are statistically
determined by foreign data. On the contrary, states
that have relied on their own developments based on a
technology of prior structuring of texts [5], formali-
sation of legal texts [12], as well as on the use of
Prolog and symbolic Al, gain a true digital sove-
reignty. The creation of a “legal core” of the system,
based on deterministic logic, allows:

e complete control over decision-making algo-
rithms;

o ensuring full explainability (Explainable Arti-
ficial Intelligence — XAlI) of the state’s actions
towards citizens;

e creating a new type of “state machine”, in
which the law is applied with programmatic
precision, eliminating corruption or bureau-
cratic arbitrariness.

4. Institutional Barriers and Conflicts of
Interest

The formalisation of legal language and the
implementation of deterministic Al inevitably face an
“immune reaction” from the existing administrative
apparatus. As demonstrated in the case of the “pro-
posal” that became the “Petition” [13], the problem
lies not in the lack of technology, but in the archi-
tecture of the institutional barrier.

This problem is closely related to the crisis in
personnel training. The elimination of the “logic”
course from law schools and the diminishing attention
paid to “logical methods in AI”, especially the Prolog
language in IT specialties, have created a situation in
which the current workforce does not correspond to
the challenges of the Al era.

The problem is amplified by decades of con-
ceptual inertia: since the 1990s, a technocratic approach
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o abordare tehnocratica. Calculatoarele au ajuns sa
fie privite ca scopuri in sine, mai degraba, decét ca
instrumente pentru modelarea logicd a cunostintelor.
in manualele care, conform analizei autorului, au
urmat structura lucrarilor lui V. N. Kasatkin si A. F.
Verlan (KACATKUH, B.H., BEPJIAHb, A.®.
OcHosbl  UHGOPpMAMUKYU U  8bIYUCTUMETLHOU  meX-
Huku: yyebn. nocodue ona 10-11 xaaccos. Kues:
PansHcbka mikona, 1989. 224 c¢.), accentul s-a depla-
sat cétre ,,fundamentele utilizarii calculatorului”.

Conceptul autorului, propus in aceeasi
perioada, in schimb, insistd pe o abordare ontologica:
prioritatea studierii naturii informatiei si a limbajelor
sale logice de procesare a acesteia (Prolog). Res-
pingerea acestui model a condus la disocierea inter-
pretarii cursului de ,informatica” de obiectivele
informaticii ca stiintd a informatiei. in consecinta,
accentul a fost deplasat de la informatie, considerata
obiectul primar al studiului, citre calculator, care
reprezintd un instrument important, dar totusi secun-
dar. Aceastd orientare a indepartat cursul atat de
obiectivele fundamentale ale informaticii, cat si de
cele ale inteligentei artificiale. Autorul a abordat
aceastd problemd in mai multe publicatii anterioare,
dintre care unele pot fi consultate pe pagina web
www.prolog.md, in special cele referitoare la pre-
darea informaticii in scoald si la rolul programarii
logice in cadrul acestui curs.

Conservarea prelungita a acestor programe a
creat un dificit de specialisti capabili si realizeze
formalizarea deterministd a cunostintelor. Cu toate
acestea, continuarea formalizarii in era IA este esen-
tiala pentru modernizarea radicald a jurisprudentei
din Republica Moldova.

Logica drept amenintare la adresa discretiei
birocratice. Problemele legate de termenii ,,propu-
nere” si ,petitie”, analizate in acest articol, reprezinta
doar o mica parte din numeroasele contradictii care
existd 1n drept. ,,Limbajul juridic” consacrat este
convenabil tocmai datoritd fluiditatii sale. Acesta
permite functionarilor sd califice aceeasi actiune in
mod diferit, in functie de situatie. Introducerea
clauzelor stricte Prolog si Horn [4, 5, 14] elimind
aceastd ,,zona gri” [15, 16, 17, 18]:

e Daca sistemul identifica determinist un obiect
ca fiind o ,,propunere” la intrare, functionarul
nu mai poate raspunde la acesta cu un raspuns
formal, elaborat in conformitate cu regle-
mentdrile privind ,,petitia”.

e Logica formald face ca munca executantului
sa fie transparentd si verificabila in timp real.
Pentru o organizatie obisnuitd cu secretizarea
proceselor, o astfel de transparenta este
perceputd ca o amenintare.

Fluiditatea limbajului juridic, desi traditional
justificatd prin ceea ce H. L. A. Hart numeste open
texture ,texturd deschisd” [15], serveste deseori ca
paravan pentru discretia birocratica. Trecerea la un
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has prevailed in education. Computers have come to be
viewed as ends in themselves, rather than as tools for
the logical modelling of knowledge. In the textbooks
which, according to the author’s analysis, followed the
structure of the works of V. N. Kasatkin and A. F.
Verlan (KACATKHWH, V.N., BEPJIAHb, A.®.
Ocnoebi qubopmamuKu U BLIYUCAUMETLHOU MEXHUKU.:
yuebH. nocodue ona 10-11 xkraccos. Kues: PagsHcpka
mkona, 1989. 224 ¢. Fundamentals of computer science
and computing technology: textbook for 10-11 classes.
Kiev: Radyanska shkola, 1989. 224 p.), the emphasis
shifted to the “fundamentals of computer use”.

The author’s concept, proposed in the same
period, instead, insists on an ontological approach: the
priority of studying the nature of information and its
logical languages for processing it (Prolog). The
rejection of this model led to the dissociation of the
interpretation of the “computer science” course from
the objectives of computer science as an information
science. Consequently, the emphasis was shifted from
information, considered the primary object of study,
to the computer, which represents an important, but
still secondary, tool. This orientation distanced the
course from both the fundamental objectives of
computer science and those of artificial intelligence.
The author has addressed this issue in several pre-
vious publications, some of which can be consulted
on the website www.prolog.md especially those rela-
ted to teaching computer science in school and the
role of logic programming within this course.

The prolonged preservation of these programs
created a deficit of specialists capable of achieving
deterministic formalisation of knowledge. However,
continued formalisation in the Al era is essential for
the radical modernisation of jurisprudence in the
Republic of Moldova.

Logic as a threat to bureaucratic discretion.
The problems related to the terms “proposal” and
“petition”, analysed in this article, represent only a small
part of the numerous contradictions that exist in law.
The established “legal language” is convenient preci-
sely because of its fluidity. It allows officials to qualify
the same action differently, depending on the situation.
The introduction of strict Prolog and Horn clauses [4, 5,
14] eliminates this “grey area” [15, 16, 17, 18]:

o If the system deterministically identifies an
object as a “proposal” upon entry, the official
can no longer respond to it with a formal res-
ponse, drawn up in accordance with the
“petition” regulations.

e Formal logic makes the work of the executor
transparent and verifiable in real time. For an
organisation accustomed to the secrecy of
processes, such transparency is perceived as
a threat.

The fluidity of legal language, although tradi-
tionally justified by what H. L. A. Hart calls open
texture [15], often serves as a screen for bureaucratic
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model bazat pe logica computationala, prin utilizarea
clauzelor Horn [4, 14, 17], nu reprezinta doar o op-
tiune tehnica, ci un demers de crestere a transparentei
actului administrativ prin eliminarea ambiguitatilor
semantice intentionate sau accidentale.

Logica este o amenintare la adresa discretiei
birocratice. O atitudine rezervata fatd de logica este
evidentd si in randul juristilor profesionisti [12, p.
564]. Totodatd, logica conduce la necesitatea utili-
zarii unei abordari sistemice, directe sau indirecte, in
procesul de elaborare si aplicare a legii [19], pentru a
obtine echitatea dorita in deciziile judiciare.

De fapt, logica si programarea in logica dis-
ciplineaza, structureazd si dezvoltd gandirea siste-
mica in toate domeniile de activitate umana. Pentru
un informatician, cunoasterea, utilizarea si stilul de
programare in logica functioneaza — printr-o analogie
necesara — asemenea setului de legi fundamentale
pentru un cetdtean intr-0 societate democratica [20].
Pe de o parte, acest cadru impune anumite limite; pe
de alta parte, pe termen lung, el exclude erori care in
unele cazuri pot deveni fatale. Faptul ca, in prezent,
expansiunea Inteligentei Artificiale trezeste nu doar
entuziasm, ci si o profundd neliniste din cauza
imprevizibilitatii sale, demonstreazd tocmai lipsa
acelor mecanisme de control riguroase din Prolog in
limbajele de programare moderne (cum este Python).

Conflictul de interese in evaluarea inovdrii.
O eroare criticdi in managementul actual constd in
faptul ca evaluarea proiectelor de inovare (propu-
nerilor) este incredintata structurilor ale caror acti-
vitafi sunt vizate pentru a fi modificate de aceste
proiecte [6].

e Atunci cand un proiect de reforma a limba-
jului juridic si a inteligentei artificiale este
transmis serviciului de ,,informatizare” pentru
examinare, apare un conflict de interese.

e Structura care vizeaza reforma nu are niciun
interes in succesul acesteia. Cea mai simpla
modalitate de a neutraliza ,,amenintarea” este
de a-i retrograda statutul prin schimbarea
tipului de date din ,,proiect” in ,,reclamatie”.
Vidul informational al conducerii supe-

rioare. Ca urmare a acestui proces, inaltii functionari
guvernamentali devin captivi ai unei ,,0glinzi defor-
mate”. Acestia nu primesc propunerea propriu-zisa,
ci doar un raport statistic de tipul: ,,Reclamatia ceta-
teanului X a fost examinata si i s-a oferit un raspuns
in conformitate cu legislatia privind petitionarea” [6].
Astfel, sistemul ,raporteaza” succesul procedural, in
timp ce, la nivel logic, se produce o disfunctionalitate
majorad: o resursa strategica este neutralizatd de un
mecanism birocratic.

Concluzii

in urma analizei realizate in prezenta lucrare,
se considerd necesar sd se mentioneze:

1. Evaluarea situatiei. Asa cum era de astep-
tat, formalizarea limbajului juridic se confrunta cu o
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discretion. The transition to a model based on com-
putational logic, through the use of Horn clauses [4,
14, 17], is not just a technical option, but an approach
to increasing the transparency of the administrative
act by eliminating intentional or accidental semantic
ambiguities.

Logic is a threat to bureaucratic discretion. A
reserved attitude towards logic is also evident among
professional lawyers [12, p. 564]. At the same time,
logic leads to the need to use a systemic approach,
direct or indirect, in the process of developing and
applying the law [19], in order to achieve the desired
fairness in judicial decisions.

In fact, logic and logic programming discip-
line, structure and develop systemic thinking in all
areas of human activity. For a computer scientist, the
knowledge, use and style of logic programming func-
tion, by a necessary analogy, like the set of funda-
mental laws for a citizen in a democratic society [20].
On the one hand, this framework imposes certain
limits; on the other hand, in the long run, it excludes
errors that in some cases can become fatal. The fact
that, at present, the expansion of Artificial Intelli-
gence arouses not only enthusiasm, but also a deep
anxiety due to its unpredictability, demonstrates
precisely the lack of those rigorous control mecha-
nisms from Prolog in modern programming languages
(such as Python).

Conflict of interest in innovation evaluation.
A critical error in current management consists in the
fact that the evaluation of innovation projects (propo-
sals) is entrusted to the structures whose activities are
targeted to be modified by these projects [6]:

e When a project for reforming legal language
and artificial intelligence is submitted to the
“informatisation” service for consideration, a
conflict of interest arises.

e The structure that is targeting the reform has
no interest in its success. The simplest way to
neutralise the “threat” is to downgrade its by
changing the data type from “project” to
“complaint”.

The informational vacuum of senior mana-
gement. As a consequence of this process, senior
government officials become captives of a “deformed
mirror”. They do not receive the proposal itself, but
only a statistical report of the type: “The complaint of
citizen X was examined and a response was provided
in accordance with the legislation on petitions” [6].
Thus, the system “reports” procedural success, while,
at the logical level, a major dysfunction occurs: a
strategic resource is neutralised by a bureaucratic
mechanism.

Conclusions

Following the analysis carried out in this
paper, it is considered necessary to mention:

1. Assessment of the situation. As expected,
the formalisation of legal language is faced with
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=9

reactie imund
De ce?

Amenintarea discretiei: Prolog elimind ,,zo-
nele gri” in care functionarii isi pot modifica califi-
carile la propria lor discretie.

Conflictul de interese: Evaluarea inovatiilor
este delegata structurilor care ar trebui reformate prin
aceste inovatii. Cea mai simpld modalitate de a
neutraliza aceasta amenintare constd in schimbarea
tipului de date din ,,proiect” in ,,reclamatie”.

Vidul educational: Eliminarea cursurilor de
logica din programele destinate viitorilor juristi,
inertia in regandirea si revizuirea unor cursuri,
precum si intarzierea introducerii unor discipline noi
in era IA, conduc la incapacitatea specialistilor de a
formaliza si utiliza cunostinte formalizate.

2. Determinism logic. Statul trebuie sa treaca
de la un drept centrat exclusiv pe text la un drept
lizibil de catre masina. Utilizarea clauzelor Prolog si
Horn permite crearea unui cadru logic riguros, in
care,cum ar fi, de exemplu, o ,propunere” nu va fi
niciodatd confundatd cu o ,petitie” la nivelul arhi-
tecturii sistemului.

3. Inteligenta hibrida (Mixt-1A). Viitorul
administratiei publice constd in sinteza logicii
deterministe (pentru a asigura legalitatea), a mode-
lelor probabilistice (pentru facilitarea interactiunii) si
a logicii fuzzy (pentru evaluarile expertilor). Aceasta
reprezinta calea catre dezvoltarea unei [A explicabile
si suverane.

4. Eliminarea filtrelor informationale. Con-
ducerea superioara a statului are nevoie de acces direct
la ,oglinda semanticd” a societdtii. Formalizarea
solicitarilor va permite factorilor decizionala observe
adevaratul potential inovator al societatii, liber de
distorsiuni birocratice si filtre departamentale.

5. Alfabetizarea logica a societdtii. intr-o
societate democraticd, logica este principalul instru-
ment pentru realizarea si mentinerea constantd a
justitiei. Reintroducerea logicii la toate nivelurile de
invatamant (liceal, universitar si postuniversitar, pe
tot parcursul vietii), sub forma unor cursuri de logica,
teoria si practica modeldrii logice si a programarii pe
calculator, precum si utilizarea tehnologiilor care
dezvolta constant gandirea logica, este o necesitate,
fara de care construirea unui stat de drept in era
digitala devine imposibila.

Modelul propus de autor nu reprezinta doar un
proiect IT, ci o tranzitie catre un nou tip de demo-
cratie, in care legea este disciplinatad de logica, iar
masina de stat este transparentd si responsabila nu
doar prin declaratii, ci si prin codul pe care 1l executa.

Pentru Republica Moldova, aflatd in pragul
unor reforme de amploare, aceasta directie reprezinta
singura modalitate de a evita o integrare a europeana
,cosmeticd” si de a construi un stat digital cu ade-
varat modern, eficient si suveran.

din partea aparatului administrativ.
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an “immune reaction” from the administrative appa-
ratus. Why?

The threat of discretion: Prolog eliminates the
“grey areas” in which officials can modify their
qualifications at their own discretion.

Conflict of interest: The evaluation of innova-
tions is delegated to the structures that should be
reformed by these innovations. The simplest way to
neutralise this threat is to change the data type from
“project” to “complaint”.

Educational vacuum: The elimination of logic
courses from programs intended for future lawyers,
inertia in rethinking and revising some courses, as
well as the delay in introducing new disciplines in the
Al era, lead to the inability of specialists to formalise
and use formalised knowledge.

2. Logical determinism. The state must move
from a law centered exclusively on text to a law
readable by the machine. The use of Prolog and Horn
clauses allows the creation of a rigorous logical
framework, in which, for example, a “proposal” will
never be confused with a “petition” at the level of the
system architecture.

3. Hybrid Intelligence (Mixt-Al). The future
of public administration lies in the synthesis of
deterministic logic (to ensure legality), probabilistic
models (to facilitate interaction) and fuzzy logic (for
expert assessments). This is the path to the develop-
ment of an explainable and sovereign Al.

4. Elimination of information filters. The top
management of the state needs direct access to the
“semantic mirror” of society. Formalising requests
will allow decision-makers to observe the true inno-
vative potential of society, free from bureaucratic
distortions and departmental filters.

5. Logical literacy of society. In a democratic
society, logic is the main tool for the constant achie-
vement and maintenance of justice. The reintroduc-
tion of logic at all levels of education (high school,
university and postgraduate, throughout life), in the
form of logic courses, the theory and practice of logical
modelling and computer programming, as well as the
use of technologies that constantly develop logical
thinking, is a necessity, without which building a rule
of law in the digital age becomes impossible.

The model proposed by the author is not just
an IT project, but a transition to a new type of
democracy, in which the law is disciplined by logic,
and the state machine is transparent and accountable
not only through declarations, but also through the
code it executes.

For the Republic of Moldova, on the verge of
large-scale reforms, this direction is the only way to
avoid a “cosmetic” European integration and to build
a truly modern, efficient and sovereign digital state.
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Multumiri. Autorul isi exprimd recunostinta
sincerd fata de personalul departamentelor de petitii
si audiente ale Presedintiei, Parlamentului si Cance-
lariei de Stat a Republicii Moldova, precum §i fata de
reprezentantii Ministerului Justitiei si Ministerului
Educatiei si Cercetarii. Respectarea profesionista §i
riguroasd a procedurilor administrative actuale in
procesul de examinare a propunerii privind posibila
implementare a unei variante de IA in domeniul
juridic, i-a permis autorului — valorificind expe-
rienta sa de inginer de cunostinte (knowledge
engineer) — sa identifice empiric alogisme semantice
profunde in legislatia in vigoare, fapt ce a servit
drept impuls determinant pentru elaborarea acestei
lucrari.

De asemenea, autorul recunoaste suportul
esential al sistemelor Gemini, ChatGPT si a altor
modele lingvistice de mari dimensiuni (LLM) in
acumularea si analiza informatiilor. Dialogurile
multiple cu aceste sisteme au contribuit la maturi-
zarea conceptelor, la structurarea semantica, la
verificarea logica si la redactarea lingvistica a mate-
rialului. Aceastd experientd confirmd, o data in plus,
ca astfel de tehnologii pot transforma radical si
pozitiv modul nostru de activitate si viata sociald.
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