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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
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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,
machin@HéarDiassification: 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.

Teme motor / Motor Themes
dezvoltare durabilé / sustainable development
ecologic/ environmental
social / social

|
I
]
! inteligentd artificiald (A) / artificial intelligence (Al)
' sustenabilitate / sustainabilig'
1 performantd a Factorilor de mediu, sociali si de quvernantd (ESG)
: / environmental, social, and governance (ESG% performance

1

: Teme de baza / Basic Themes

Grad de relevanta
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-

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

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
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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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