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ABSTRACT:  
This study aims to provide a comprehensive overview of the extant literature on ESG (Environmental, 
Social, and Governance) transformation and its determinants. By applying PRISMA standard and 
SciMAT software for scientific mapping and bibliometric analysis, the research examines 437 papers 
published between 2016-2025 in the Scopus database.  
The study reveals motor themes shaping the intellectual structure of this domain, including: 
investments, regulatory framework, digital transformation, carbon and environmental factors, 
governance risk and sustainability disclosure. Recent trends underline the importance of resource 
management, value creation, and broader sustainability issues. Emerging topics underscore the 
relevance of climate change, institutional framework, ESG investing, and industry perspective.  
These results emphasize the complex and interconnected factors determining the successful ESG 
integration into business strategy, offering valuable guidance to both managers and policymakers. 
Finally, this study serves as a reference point for researchers and practitioners aiming to develop more 
effective ESG transformation strategies. 
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1. Introduction 
 

ESG (Environmental, Social, and Governance) concept plays a key role in shaping 
responsible business practices by helping companies minimize environmental harm, 
promote social equity, and ensure transparent, ethical governance (Peliu, 2024). 
Prioritizing ESG not only protects corporate brand reputation and attracts investors but 
also supports long-term sustainable business growth in a rapidly evolving global 
environment (Iannone, Duttilo & Gattone, 2025). 

The ESG transformation process is defined as a fundamental change in a business 
strategy related to integration of environmental, social, and governance principles to 
address current challenges and contribute to sustainable development (Chung, Margolin, 
& Vyakina, 2023). This process requires a holistic approach to integrate ESG 
considerations, frameworks, or criteria into a firm’s operations, business model, objectives, 
and assessment methods. A study by Köhler, et al., (2019) underscores the specific 
characteristics of the ESG transformation process: a multi-dimensional and co-
evolutionary process involving changes in a set of elements and dimensions; a multi-actor 
process engaging a range of stakeholders; a multi-stage process consisting of four steps: 
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strategic (formulating vision and strategy), tactical (developing plans and targets), 
operational (taking actions), and reflexive (monitoring and evaluating). The stage of ESG 
transformation process may be assessed by using corporate sustainability maturity models, 
detecting the level of integration of environmental, social, and corporate governance 
aspects with a firm’s managerial processes and strategic decisions (Baumgartner & Ebner, 
2010; Sari, et al., 2020). 

The effective ESG transformation process is expected to provide certain benefits, 
for a firm itself, for its stakeholders, and for the society at large. ESG practices may 
increase a firm’s transparency and improve its accountability and reputation (Ding, Han, 
& Wang, 2024), building confidence and trust capital among investors, customers, business 
partners, and communities. Chung, et al., (2023) state that ESG transformation aims for 
strategic competitiveness. ESG integration may result in strengthening a firm’s market 
position and building long-term resilience. It promotes inclusive decision-making, which 
empowers employees and reinforces stakeholder relationships. ESG adoption helps to 
address demand and specific needs of various groups of employees and customers, 
increasing social sustainability. From the financial perspective, many studies confirm a 
positive relationship between ESG performance and financial performance, which aligns 
with the reputation building explanation and the social impact hypothesis (Margolis, 
Elfenbein, & Walsh, 2009; Fernando, Sharfman, & Uysal, 2017; Goncalves, Louro, & 
Barros, 2023). It has been also proved that ESG practices have a positive impact on 

long‑term value creation (Lo & Kwan, 2017; Yoon, Lee, & Byun, 2018; Maso, et al., 2023), 

through sound governance and risk‑aware decision‑making (Zumente & Bistrova, 2021; 
Aydoğmuş, Gülay & Ergun, 2022). For stakeholders, ESG transformation improves 

supply‑chain relationships as customer‑driven digital transformation elevates supplier 
ESG performance (Lian, He, & Gao, 2023; Huang S., et al., 2025), with accountability 

frameworks further enhancing governance and legitimacy. For society, ESG‑driven change 
aligns firms with sustainable development goals and promotes responsible governance, 

innovation, and environmental protection (Bashir et al., 2023; Zhang, Loh, & Wu, 2020), 
while also fostering societal resilience and broader value creation through sustainable 

finance, risk reduction, and ecosystem stewardship (da Cunha et al., 2025; Ahmad, Yaqub 
& Lee, 2024). 

Numerous factors have been identified as determinants of the successful ESG 
transformation process so far. These factors can be broadly categorized as exogenous 
(external) and endogenous (internal) ones.  

Business environment and macro-level (external) factors cover a wide range of 
ESG integration drivers. First of all, ESG-related regulations establish a framework for 
corporate actions and provide incentives or pressure for corporate ESG practices (Dowell 
& Muthulingam, 2016; Michalski, 2024; Chung, et al., 2023; Huang, Sun, & Zhang, 2025). 
Lack of supportive regulations is perceived as a main challenge hindering the ESG 
transformation process (Silaban & Sitorus, 2024). Global economic conditions, situation 
in industry, and sectoral best practices (ESG leaders in the sector) may affect the attitude 
towards sustainable development and ESG transformation (Dowell & Muthulingam, 2017; 
Zhong, Zhao, & Yin, 2023; Ma, et al., 2024). Geopolitical situation and global crises 
(political conflicts, trade wars, pandemic) form another group of external factors 
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influencing the ESG transformation (Chung, et al., 2023). Environmental concerns and 
climate change, together with related environmental regulations, represent major drivers 
forcing firms to undergo ESG transformation (Huang, Sun, & Zhang, 2025). Yet, another 
group of external factors is related to social factors and stakeholder pressure. Social 
attitudes, preferences, and stakeholders’ expectations (including investors, customers, 
employees, suppliers, local communities, public, and media) have a strong impact on ESG 
implementation into business strategy (Yu, 2024; Sun, Yang, & Chen, 2025). In particular, 
the growing popularity of ESG investments and development of sustainable finance 
resulting in investor awareness and higher demand, drive ESG transformation in firms 
searching for capital (Silaban & Sitorus, 2024). Customer demand and requirements of 
business partners in the sustainable supply chains put pressure on companies to become 
more sustainable and to undergo ESG transformation (Li & Zhao, 2024; Yu, 2024). 

Firm-level (internal) factors can be classified into several categories, including: 
managerial aspects, corporate governance mechanisms, and financial factors. Among 
managerial aspects, factors related to managerial competencies (Chung, et al., 2023) and 
ESG-related incentives (Han, et al., 2025), employee engagement (skills, knowledge, 
attitude), and corporate culture (Michalski, 2024) are identified as the crucial ones. In 
particular, managers’ understanding of the benefits of ESG and ability to clearly 
communicate them to employees and other stakeholders may drive ESG transformation. 
Other important managerial factors include strategic approach to sustainability and 
fundamental shift (Michalski, 2024), quality of management systems (Chung, et al., 2023), 
and efficiency of risk management (in particular, in terms of ESG risk identification and 
management) (D’Ecclesia, Levantesi, & Stefanelli, 2024). Recent studies underline the link 
between ESG and digital transformation, which can improve resource integration and 
information transfer enhancing ESG performance (Zhong, et al., 2024; Li & Zhao, 2024; 
Yu, 2024; Rydzewski, 2025) and its link to enterprise value (Ji, Zhang, & Qu, 2025). 
Additionally, it is noticed that green transformation may contribute to ESG integration 
and performance (Wan, Wang, & Wang, 2025; Guo, et al., 2024). In particular, green 
innovation and technology are recognized as key drivers of sustainable development and 
ESG performance (Chung et al. 2023; Wan, et al., 2025). Effective corporate governance, 
including board characteristics and its activity, internal control systems, as well as corporate 
communication and reporting practices aiming at transparency and accountability help to 
achieve higher level of ESG maturity (Ji, et al., 2025; Ilesanmi, 2025; Zhong, et al., 2023). 
Financial condition and firm performance (Chung, et al., 2023), access to required sources 
of funds (low interest loans, green bonds, sustainability-linked loans), and finally the costs 
associated with ESG implementation (Ilesanmi, 2025) are recognized as the main financial 
factors affecting successful ESG transformation process. Furthermore, outdated 
infrastructure, limited expertise, and lack of required facilities and equipment may slow 
down the ESG transformation (Yadav, et al., 2024).  

The indicated list of factors that may impact ESG transformation signals the 
complexity of this process. Therefore, the understanding of heterogeneity and 
interrelations between various factors affecting ESG transformation helps to find tools 
enhancing this process, as well as solutions to overcome obstacles hampering its smooth 
realization.  
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This paper aims to synthesize the extant literature and evolution of intellectual 
structure of research on ESG transformation, with a particular focus on factors 
determining this process. Therefore, this paper falls into the broad stream of studies on 
ESG integration and corporate sustainability. 

It should be noted that this study focuses on the determinants of ESG-related 
organizational change. In this context, the terms transformation, transition, and integration 
are not assumed to be fully equivalent at the conceptual level, as the literature uses them 
to describe distinct yet related dimensions of ESG-related change (Leoni, 2025; Sancak, 
2023). However, they are treated jointly at the analytical level of bibliometric mapping 
because empirical studies often frame integration, adoption, and transition as mechanisms, 
stages, or drivers of broader ESG transformation processes (Ayadi & Jahmane, 2025; 
Leoni, 2025). Therefore, the review maps a determinant-oriented ESG transformation 
literature stream rather than a narrowly defined single-term construct. 

So far, several literature review studies have examined the ESG-related research, 
but none of them has been focused on the factors of ESG transformation. A recent study 
by Król & Jędrzejwski (2025) provides a bibliometric analysis on ESG by using documents 
indexed in the Web of Science (WoS) database (2006-2024) and applying the Biblimerix 
and Bibiloshiny for science mapping. The study reveals a growing interest in ESG and four 
major thematic clusters: ESG disclosure and firm performance, CSR and sustainability, 
corporate financial management, emerging markets. Necib (2025) analyzed literature on 
ESG performance following PRISMA guidelines and applying The Full Text Review. The 
systematic literature review covers 153 publications indexed in Scopus and WoS. It 
examined various theoretical frameworks that link internal resources and corporate 

governance structures to improve ESG performance. Estevez‐Mendoza & Infante, 
(2024) analyzed literature on ESG covering papers indexed in WoS (2007-2022) and 
applying SciMAT and VosViewer tools. They observed a distinct shift from 
contextualizing theories to more practical implications over time. They identified main 
themes: financial performance, corporate reporting, SRI investments, and environmental 
issues. Cai, et al. (2024) performed a systematic literature review on the relationship 
between ESG disclosures and firm value. By using VosViewer, Site Space and R Studio 
tools they analyzed publications in the Scopus database from 2001 to 2023. The analysis 
identified six thematic clusters: ESG, innovation, organization, stakeholders, society, and 
sustainable development. The emerging topics include: green innovation, sustainability 
assurance, and sustainable development goals (SDGs). Also, Munteanu, et al. (2025) 
analyzed studies on financial performance in sustainability transition by using SciMAT and 
490 papers indexed in WoS (2007-2023). They underscored the need to align financial 
evaluation models with sustainable development goals. Gupta (2022) used the Scopus 
database and Biblioshiny to analyze papers on ESG from 1990-2021. This study identified 
CSR and corporate governance as the well-matured themes. It also uncovered the major 
topics for further studies: ESG investing, ESG disclosure, ESG ratings, and the link 
between ESG performance and financial performance. Li, et al., (2021) used CiteSpace 
tool to analyze literature on ESG indexed in WoS database from 1985 to 2004. The study 
identified main streams of research: macro- and micro- perspective, theoretical basis of 
ESG, impact of ESG on economic consequences, and the risk prevention role of ESG. 
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These literature review papers show the growing research interest in ESG-related 
studies. They also confirm the ongoing debate on the links between ESG and specific 
topics – firm performance, corporate reporting, environmental concerns, stakeholders, 
sustainable development, or ESG investing. Our study is focused on the ESG 
transformation process and its determinants, showing a different research perspective. 

This study applies the SciMAT software for bibliometric analysis following the 
methodology explained by Cobo, et al. (2011) and Cobo, et al. (2012). A similar approach 
was already used in several literature review studies focusing on various aspects of 
corporate finance-related topics, e.g., working capital (Sanguino, et al. 2024), corporate 
governance (Villegas, et al., 2024), and risk management (Gorzeń-Mitka & Wieczorek-

Kosmala, 2023). Estevez‐Mendoza & Infante, (2024) used SciMAT to investigate 
literature on ESG factors, while Munteanu, et al. (2025) explored various financial 
evaluation models presented in the studies on sustainability transformation. To the best of 
our knowledge, no literature review to date has explored ESG transformation and its 
factors using this methodology. In this context, our paper offers a novel approach with 
great potential to advance understanding of ESG transformation process. 

Our scientific mapping analysis aims at answering the following research 
questions: 

• RQ1: What topics have driven research on ESG transformation so far? 

• RQ2: What are the emerging themes and research gaps in research on ESG 
transformation? 

• RQ3: What is the intellectual development of this field of research on ESG 
transformation? 

The remainder of the paper is structured as follows. Section 2 presents the 
research methodology, including the applied searching strategy and methods of 
bibliometric analysis. Section 3 shows the results of pre-mapping and knowledge mapping 
analysis that have been conducted by using various bibliometric tools in order to answer 
the formulated research questions. Section 4 discusses significant findings in the context 
of the current state and direction of future research in this field. Section 5 concludes the 
study. 
 
2. Research methodology 
2.1 Research methods 

This study aims to provide a comprehensive overview of the extant literature on 
ESG (Environmental, Social, and Governance) transformation, focusing on key factors 
determining this process. To answer the research questions presented in Section 1, the 
dataset of scientific publications was obtained and analyzed by applying various 
bibliometric tools: Scopus Database tools and SciMAT software.  

The research process consists of two stages: 1) data collection and selection 
(preparing the relevant dataset by following the PRISMA methodological standard - 
presented in Section 2.2) and 2) scientific mapping (pre-mapping and knowledge mapping 
phase - presented in Section 2.3). 
 
2.2 Data collection and selection 
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The dataset of bibliographic records of publications on ESG transformation was 
obtained from the Scopus database, which covers publications from high-quality, 
renowned scientific journals1. The selection of papers from the Scopus database follows 
the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis) 
procedure (Page, et al., 2021; Flores-Macha et al., 2024), as presented in Fig. 1. The 
following search conditions were applied: words “ESG” and “TRANSFORMATION/ 
TRANSITION/ INTEGRATION” and “FACTOR*/ DRIVER*/ ANTECEDENT*” 
in the title, abstract, and keywords of the publications indexed in the Scopus database2. All 
three words (or synonyms for transformation and factor) were assumed to co-occur. For 
the purposes of this bibliometric mapping, terms: transformation, transition, and 
integration were grouped as related ESG change-process labels. This grouping reflects the 
empirical literature, where integration, adoption, and transition are often examined as 
antecedents, mechanisms, or stages of broader ESG transformation processes, rather than 
as entirely separate streams. 

The analysis period was initially set to begin in 2015, a year recognized as a turning 
point for the ESG concept, due to several reasons. In September 2015, the UN 2030 
Agenda for Sustainable Development was adopted. In December 2015, the Paris 
Agreement aiming to limit global warming to well below 2 degrees below pre-industrial 
levels was signed by 196 countries during the Conference of the Parties (COP21). This 
year is also characterized by increasing interest of investors in ESG investing and rising 
public discussion on the non-financial reporting requirements for business firms. 
However, after initial screening it has been noticed that the first paper meeting the search 
criteria was indexed in the Scopus database only in 2016, and this year finally starts the 
period of analysis. The last year was deliberately set in 2025 (end of June), as the recent 
period is marked by dynamic changes in ESG transformation. The initial dataset covers 
716 documents. As all records were retrieved solely from the Scopus database, which 
handles internal duplicates automatically, the deduplication procedure was not necessary. 
The final selection resulted in a collection of 437 records after limiting the publication 
language to English, the publication type (final papers) to articles, book chapters, books, 
and conference papers, and the research fields to: Economics, econometrics, finance; 
Business, management, accounting; and Energy. These research fields were chosen to 
cover most of the indexed works and to present major perspectives on the ESG 
transformation process. Before performing the scientific mapping analysis, a systematic 
data cleaning procedure was conducted (e.g. merging synonyms, removing generic terms, 
singular/plural unification). The obtained dataset was pre-analyzed by using the Scopus 
analytical tools in the pre-mapping phase (results are presented in Section 3.1), and 

 
1 The study relies on a single database, following research by Harzing & Alakangas (2016), 

which proved that using multiple databases simultaneously does not lead to finding more relevant 
articles for further analysis. Additionally, Pranckutė, (2021) confirmed that Scopus is better than 
Web of Science, as it includes broader scope of publications and citations in main research 
disciplines and types of documents. 

2  Two commonly used synonyms for the words „TRANSFORMATION” and 
„FACTOR*” were included in the search criteria to ensure coverage of papers using various 
terminology. 
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afterwards it was examined by using the SciMAT software during the principal mapping 
phase (results are presented in Sections 3.2-3.5). 

 
Figure 1: Literature search on ESG transformation and its drivers - PRISMA flow diagram 

 
Source: own elaboration. 

 
2.3 Structure of the science mapping process 

As introduced in Section 2.1, the scientific mapping process consists of two 
phases. In the pre-mapping stage, a temporal analysis of works was conducted by using 
tools offered by the Scopus database. This resulted in the research productivity, citation 
analysis over time, and a list of the most influential papers in this field, as presented in 
Section 3.1. In the knowledge mapping stage, the SciMAT software was applied to analyze 
the obtained dataset, following the framework presented by Cobo, et al. (2011), Cobo, et 
al. (2012), and Moral-Muñoz, et al. (2020). The SciMAT is an open-source software tool 
developed to perform scientific mapping and bibliometric analysis focused on 
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investigating the evolution of research topics over time3. This study applies the approach 
suggested by Cobo, et al. (2011) in a similar way to studies by Sánchez-Teba, et al. (2021), 

Gorzeń-Mitka & Wieczorek-Kosmala (2023), or Estevez‐Mendoza & Infante, (2024), 
but with a different scope and objective of the analysis. The applied SciMAT settings are 
presented in Table 1. 
 

Table 1: SciMAT settings for scientific mapping analysis 

Parameter Settings 

Unit of analysis: Words (authorRole=true, sourceRole=true, add-edRole=false) 

Kind of network: Co-occurence 

Normalization 
measure: 

Equivalence index 

Cluster algorithm: Centers simples 

Max cluster size: 10 

Min cluster size: 3 

Evolution measure: Inclusion index 

Overlapping 
measure: 

Jaccard index 

Min. frequency: 2 

Min. co-occurrence: 1 

Source: own elaboration. 
 

The longitudinal mapping analysis is used to explore a research domain’s 
intellectual structure based on keyword co-occurrence analysis. SciMAT uses four types of 
measures: centrality, density, equivalence, and stability measures (Cobo, et al., 2011). 
Density indicates the internal development and coherence of the research theme, while 
centrality illustrates the interaction with other themes, showing its importance for the 
domain. The centrality and density measures are used to build thematic networks and 
strategy diagrams (Sections 3.2-3.5). Thematic networks are constructed from co-

 
3 In this research, bibliometric analysis was performed with SciMAT (v1.1.04). It was 

chosen because it enables a longitudinal perspective on scientific fields, linking structural relations 
with thematic progress. While other software packages — such as VOSViewer, CiteSpace, or 
Bibliometrix — are widely recognized, they emphasize either network visualization or require 
additional coding effort. In contrast, SciMAT provides an integrated environment with 
preprocessing options and supports the identification of dominant or emerging issues through 
strategic mapping techniques (Moral-Muñoz, et al., 2020; Cobo, et al., 2011). This makes it 
particularly useful for complex and evolving domains like ESG, where research priorities may be 
changed over time. Prior applications in diverse studies confirm its suitability for combining 
structural and temporal insights (Cobo, et al., 2012; Cai, et al., 2024; Burbano, et al., 2024). 
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occurring keywords in publications. They consist of nodes (keywords) and edges (links 
between nodes) that form clusters. Each cluster is perceived as a separate, internally 
coherent theme. The size of the node is determined by the frequency of a particular 
keyword in the dataset, and the thickness of the edges illustrates the strength of the 
keywords co-occurrence. Depending on the level of centrality and density, each theme 
may be classified as: Leading/Motor, Niche/Specialized, Emerging/ Declining, or 
Underdeveloped/Transversal topic (see Fig. 2). 
 

Figure 2: Types of thematic clusters by centrality and density results 

 
Source: own elaboration. 
 

The two remaining measures are used to illustrate the evolution of research 
domain over time. The equivalence index measures the strength of the link between two 
keywords based on their co-occurrence in the analyzed dataset. Finally, the stability index 
illustrates the continuity of themes between two consecutive periods. The equivalence and 
stability measures are used to form an overlay diagram and a thematic evolution map 
(presented in Section 3.5). The overlay diagram illustrates the continuity and stability of 
the research domain by showing changes between subsequent periods. The thematic 
evolution map presents the development of the clusters (leading themes), the elements 
shared by two consecutive periods, and the new themes of each period. The thematic 
evolution map illustrates the intellectual development of the research field and offers 
answers to research question three (RQ3).  Questions one and two are answered by 
analyzing strategic diagrams and structure of cluster networks aiming at identification of 
principal themes driving the field of research (RQ1) and uncovering underdeveloped and 
emerging topics, suggesting research gaps and promising lines of investigation (RQ2). 
 
3. Results of science mapping process 
3.1. Results of pre-mapping stage 

The final bibliometric dataset consists of 437 papers meeting the search criteria 
(see Fig. 1). The detailed analysis of documents retrieved from the Scopus database 
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illustrates the evolution of research on ESG transformation and its factors over the last 
ten years. The pre-mapping analysis uses the temporal distribution of publications and 
their citation rates (see Fig. 3). 

The first paper, which was recorded in the Scopus database and covered these 
issues, was published in 2016. Until 2020, the number of publications per year was below 
ten papers. From 2020 to 2022, up to 30 papers were published per year. The dynamic 
increase started in 2023 and resulted in the highest number of papers examining ESG in 
2024, with 163 papers meeting the search criteria. This trend continues. During the first 
half of 2025 altogether 126 papers discussing ESG transformation have been already 
published4. 

A similar trend is observed for changes in the number of citations per year, with 
a dynamic increase starting in 2020, resulting in the highest citation number in 2024, over 
1500. In the first six months of 2025, the number of citations has already reached close to 
1300. Both data sets confirm the increasing interest of researchers in the topics related to 
ESG transformation. This may be linked to the general rise of public interest in sustainable 
development and ESG concept. 
 
Figure 3: Number of publications and citation per year 

 
*2025 covers only the first six months 
Source: own elaboration via Scopus database. 

Three sequential periods were identified for further examination5: 

 
4 The analysis was carried out at the beginning of July 2025; therefore, the study covers 

data only for the first 6 months of 2025 
5 This approach follows the recommendations by Cobo, et al. (2012) to perform analyses 

using a comparable number of publications in each sub-period or time intervals of similar duration. 
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• First period - years: 2016-2019 with 20 papers; classified as the initial stage 
(INI_STAGE) when the discussion on the importance of ESG concept has been started 
as a result of international initiatives such as the Paris Agreement or the UN 2030 Agenda; 
the average annual increase in the number of published works reached 48%; annual 
citations increased from 2 in 2016 to 40 in 2019; 

• Second period – years: 2020-2022 with 55 papers; classified as the expansion stage 
(EXP_STAGE) with dynamically increasing citations and specific perspective of COVID-
19 in the ESG research; the average annual increase in the number of published works 
reached 49%; annual citations increased from 97 in 2020 to 315 in 2022 (over 100% annual 
increase); 

• Third period – years: 2023-2025 with 363 papers; classified as the maturing stage 
(MAT_STAGE) characterized by rapid growth both in terms of number of papers and 
citations of ESG research; the average annual increase in the number of published works 
reached 145% (for 2023 and 2024); annual citations increased from 629 in 2023 to 1512 in 
2024 (over 140% annual increase); 
These periods are explored in the principal mapping knowledge phase presented in 
Sections 3.2-3.4. 
 

Next, the Scopus database analytical tools help identify major journals publishing 
research on ESG transformation. The top 5 journals include: Sustainability Switzerland 
(58), E3s Web of Conferences (13), Finance Research Letters (11), International Review 
of Economics and Finance (10) and Springer Proceedings in Business and Economics (9). 
These journals published 101 papers out of 437 included in the sample, representing 23% 
of all papers. This indicates the importance of sustainability and financial perspective and 
the relatively high dispersion of journals publishing papers in this field. The most 
productive authors come from China (93 papers), Russian Federation (50), Italy (42), India 
(34), United Kingdom (UK, 30), United States (US, 23) and Malaysia (21). This represents 
67% (293 papers) of all analyzed works and signals relatively low interest in research from 
other countries in this domain. 

The detailed analysis of the total number of citations allows for identifying the 
most influential papers in the analyzed dataset. The most cited papers, each with a total 
number of citations above 100, are presented in Table 2. Currently, six papers in the 
research sample have got over 100 citations. These papers represent all three periods 
covered by analysis – the first two from the initial stage (2016 and 2017), the next two 
from the expansion stage (2020 and 2021) and the final two from the maturing stage 
(2023). 
 
Table 2: The most cited papers in the research sample (Total citations > 100 
No Stage Title Author Year Journal TC TCPY 

 
As the number of publications is relatively low during the first years of analysis, we decided to use 
the second option. 
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1 EXP Corporate economic, 

environmental, and 

social sustainability 

performance 

transformation through 

ESG disclosure 

Alsayegh, 

Maha Faisal; 

Abdul 

Rahman, 

Rashidah & 

Homayoun, 

Saeid 

2020 Sustainability 

(Switzerland) 

 

429 
95,4 

2 INI ESG Integration and 

the Investment 

Management Process: 

Fundamental Investing 

Reinvented 

Van Duuren, 

Emiel; 

Plantinga, 

Auke & 

Scholtens, Bert 

2016 Journal of 

Business 

Ethics 

 

410 
48,2 

3 EXP Understanding the 

impact of ESG 

practices in corporate 

finance 

Kim, Sang & 

Li, Zhichuan 

2021 Sustainability 

(Switzerland) 

 

203 
58,0 

4 INI Is Integrated Reporting 

Really the Superior 

Mechanism for the 

Integration of Ethics 

into the Core Business 

Model? An Empirical 

Analysis 

Maniora, 

Janine 

2017 Journal of 

Business 

Ethics 

 

156 
20,8 

5 MAT Digital transformation 

and manufacturing 

companies’ ESG 

responsibility 

performance 

Wang, Haijun; 

Jiao, 

Shuaipeng; Bu, 

Kun; Wang, 

Yebin; Wang, 

Yaxian 

2023 Finance 

Research 

Letters 

 

109 
72,7 

6 MAT The peer effect of 

digital transformation 

and corporate 

environmental 

performance: Empirical 

evidence from listed 

companies in China 

Ren, 

Xiaohang; 

Zeng, Gudian; 

& Sun, 

Xianming 

2023 Economic 

Modelling 

 

101 
67,3 

TC - total citations 
TCPY - total citations per year 
Source: Own elaboration based on Scopus database (as on 13/07/2025). 

 
The paper with the highest number of citations was published in 2020 and it 

discusses the impact of ESG disclosure on economic, environmental, and social 
sustainability performance for the sample of Asian firms from 2005 to 2017 (Alsayegh, 
Abdul Rahman, & Homayoun, 2020). It found the positive relationship between ESG 
disclosure and corporate sustainability performance. It also confirmed the positive 
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relationship between the environmental and social performance and economic sustainable 
performance. It stressed that creating economic value and value for society are 
interdependent and ESG disclosure creates a competitive advantage.  

The second most cited paper by van Duuren, Plantinga, & Scholtens, was 
published in 2016 and it explores responsible investing. The authors found that many 
conventional managers integrate responsible investing in their investment process and use 
ESG information to manage risk. They also suggested that ESG investing is similar to 
fundamental investing, however they spotted differences in the way asset managers in the 
US and in Europe perceive the ESG concept. 

Kim, & Li, (2021) investigated the relationship between ESG factors and 
corporate financial performance for over 4700 firms from 1991 to 2013. They found a 
positive effect of ESG on corporate profitability, which is particularly strong for larger 
firms. They observed that governance pillar (G) has the most significant impact on 
profitability, especially for firms with weak governance. The social pillar (S) has the most 
significant impact on credit rating, while environmental pillar (E) has a negative effect. 
They concluded that ESG integration is a tool to maximize value and minimize risk in the 
investment management process. 

The next paper by Maniora, (2017) examines the relationship between integrated 
reporting and the ESG integration into the business model, as well as the related 
performance changes. It revealed that the best form of sustainability reporting is stand-
alone ESG report, which is better as compared to integrated report or ESG disclosure in 
annual reports. It also found that companies do not improve their performance when they 
change stand-alone ESG reports to integrated reporting. It concluded that integrated 
reporting is not a superior reporting mechanism and its impact on ESG integration is 
driven by many factors. 

The last two papers were both published in 2023 and they are both focused on 
digital transformation. The first paper – by Wang, et al. (2023) examined the impact of 
digital transformation on ESG performance for the sample of manufacturing companies 
in China. It was found that digital transformation can significantly improve ESG 
performance. They also observed that digital strategy is more important than digital 
technology in achieving better ESG results. The second paper - by Ren, Zeng, & Sun 
(2023) analyzed the micro-firms in China from 2011 to 2021. It confirmed a positive 
impact of peer effects of digital transformation on environmental performance. It also 
demonstrated the moderating role of innovation and financing constraints.  

All these papers explore the ESG performance but from different perspectives 
and in various contexts. Moreover, the high annual citation rates of publications from 
2021–2023 indicate that these studies engage with emerging intersections of ESG, digital 
transformation, and corporate finance, themes of pronounced relevance to contemporary 
global research agendas and professional practice. The swift incorporation of these works 
into the academic discourse substantiates the conclusion that they constitute a pivotal 
reference point in shaping current debates on sustainable business transformation. 
 
3.2 The principal themes in research on ESG transformation (RQ1) 

The detailed analysis of papers published in the first period (2016-2019) indicated 
two leading themes SUSTAINABILITY DISCLOSURE and INVESTMENTS (see fig. 
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4). These two themes, based on their centrality and density measures are classified as well-
developed and central to other themes in this research domain, driving it forward.  

The first motor cluster - SUSTAINABILITY DISCLOSURE consists of 3 
papers, but it covers 9 subthemes with strong links. SUSTAINABILITY DISCLOSURE 
is strongly related to: ESG PERFORMANCE, CORPORATE REPORTING, NON-
FINANCIAL DISCLOSURE, ETHICS, BUSINESS MODEL and STAKEHOLDERS. 
There are also strong links to: SUSTAINABLE FINANCE, CORPORATE 
GOVERNANCE and FINANCIAL PERFORMANCE. The largest nodes are 
CORPORATE REPORTING and ESG PERFORMANCE due to their multiple links to 
other subthemes. This cluster underscores the role of corporate reporting, in particular 
sustainability and non-financial disclosure. The financial perspective is represented by 
subthemes: sustainable finance and financial performance. While, the managerial 
perspective is associated with subthemes: business model, corporate governance, 
stakeholders, and ethics. The most influential papers associated with this cluster explore 
integrated reporting and its role in ESG integration and performance (Maniora, 2017; 
Hoang, 2018). 

The second motor cluster – INVESTMENTS – covers 4 documents and is linked 
to 9 subthemes. The strongest links are between INVESTMENTS and: PRINCIPLES OF 
RESPONSIBLE INVESTING, SUSTAINABLE INVESTMENTS, ESG, ESG 
FACTORS and BUSINESS OPPORTUNITIES. Another strong link is between NON-
PROFIT ORGANIZATIONS and BUSINESS DEVELOPMENT. Finally, there is a link 
between CSR and INFORMATION SYSTEMS. The largest nodes are: ESG, CSR and 
SUSTAINABLE INVESTMENTS illustrating their versatile connections to other 
subthemes. Papers associated with this cluster explore socially responsible investing (Fritz 
& von Schnurbein, 2019) and ESG factors integration in the investment decisions (Friede, 
2019). Therefore, this cluster represents the growing interest in sustainability-related 
investments and integration of ESG criteria into the investment decision process. 

This shows that the researchers’ attention during this period was focused on 
investment decisions (in particular, the rising concept of sustainable investing) and 
sustainability disclosure (due to the introduction of new regulations related to ESG 
reporting e.g. Non-Financial Reporting Directive in the European Union). 
 

Figure 4: Strategic diagram (average citations) – period 1 (initial stage) 

 
 
 
 
 
 
 
 
 
 
 
Source: own elaboration via SciMAT. 
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During the second analyzed period (2020-2022), ENVIRONMENTAL 
FACTORS, CARBON and ESG FACTORS were identified as three leading themes, 
structuring the field (see fig. 5).  

The first leading theme – ENVIRONMENTAL FACTORS has got the highest 
number of average citations and covers 7 documents. It contains 9 subthemes with the 
strongest links between: 1) EQUITY and FDI (Foreign Direct Investments); 2) ENERGY 
EFFICIENCY and WASTE MANAGEMENT; 3) CREDIT RATING and INDUSTRY 
SPECIFIC FACTORS. Subtheme BOARD CHARACTERISTICS is only linked to 
CORPORATE GOVERNANCE and ENVIRONMENTAL FACTORS.  The largest 
nodes are: CORPORATE GOVERNANCE and INVESTMENTS indicating their 
multiple links to other subthemes. The financial perspective is linked to equity, credit 
rating, and FDI subthemes. The environmental dimension is represented by: energy 
efficiency, waste management, and environmental factors themes. Finally, governance 
factors are related to subthemes: corporate governance and board characteristics. The 
most influential papers associated with this theme are the one listed in the top papers by 
Alsayegh, et al., (2020) on ESG transformation and ESG disclosure and the second one – 
by Kim & Li (2021) exploring the link between ESG performance and corporate finance. 
Finally, a paper by Hughes, Urban, & Wójcik (2021) with 67 citations, investigates the role 
of technological innovation in ESG ratings.  

The second leading theme – CARBON, covers 8 documents and consists of 9 
subthemes. The strongest links are between: TRANSPARENCY, EMPLOYEES, 
DECISION-MAKING, COSTS and INDUSTRY PERSPECTIVE. Another important 
network covers: CARBON, CARBON-EMISSIONS, CLIMATE CHANGE, 
BUSINESS TRANSFORMATION and ENERGY TRANSITION. The largest nodes 
are: INDUSTRY PERSPECTIVE, CLIMATE CHANGE and ENERGY 
TRANSITION. This cluster is dominated by environmental factors, with several 
subthemes related to managerial aspects and financial issues. One of the most influential 
papers associated with this cluster, explores the relationship between energy transition and 
digital transformation in the process of reducing carbon emissions (Rafiee, et al., 2022). 

The last leading theme identified in this period is ESG FACTORS, including 6 
papers and containing 9 subthemes. The strongest links are between: 1) PRINCIPLES OF 
RESPONSIBLE INVESTING and ESG RISK; 2) INTEGRATED REPORTING and 
SUSTAINABLE DEVELOPMENT; 3) CRISIS, LEGAL ASPECTS, ESG 
REGULATIONS and VALUE CREATION. Subtheme GOVERNMENT is only linked 
to ESG FACTORS. This cluster highlights the importance of ESG risk and legal 
framework for corporate reporting and value creation process. The most cited paper 
associated with this cluster by La Torre, Leo, & Panetta (2021) presents the ESG factors 
integrated in the banking sector, in the context of regulations, risk, and value creation. 
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Figure 5: Strategic diagram (average citations) – period 2 (expansion stage) 

 
Source: own elaboration via SciMAT. 

 
The third period of analysis (Maturing stage) covering 2023-2025 demonstrates 

many research topics related to the ESG transformation process. The research interest 
results in numerous works and six central themes: GOVERNANCE RISK, 
REGULATORY FRAMEWORK, DIGITAL TRANSFORMATION, COUNTRY 
PERSPECTIVE, INVESTMENTS and FIRM. This indicates various directions of 
exploration and heterogeneity of ESG transformation factors (see fig. 6).  

The cluster with the highest number of average citations is GOVERNANCE 
RISK . It covers 9 papers and consists of 9 subthemes. The strongest links are visible 
between GOVERNANCE RISK and SOCIAL RISK, ENVIRONMENTAL RISK, 
ENVIRONMENTAL PERFORMANCE. These subthemes are further linked to 
BIODIVERSITY, RISK FACTORS and ENERGY EFFICIENCY, as well as 
RENEWABLE ENERGY and SUPPLY CHAIN. This network clearly underlines the 
importance of the environmental aspects of the ESG transformation process. It also 
highlights the challenges of ESG transformation by exploring various types of ESG risk. 
The most influential paper related to this cluster examines the link between ESG 
performance and green transformation of resource-based enterprises (Tan, Liu, & Cheng, 
2023). 
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Figure 6: Strategic diagram 
(average citations) – period 3 
(maturing stage) 

 
Source: own elaboration via 
SciMAT. 

 
 
 
 
 
 
 
 
 
 
 
 

The detailed analysis of research published during the first, initial period (2016-
2019), resulted in the list of key factors related to ESG transformation, which includes: 
environmental factors, country and industry (macroeconomic factors), stock market and 
banking sector (financial system factors) and risk. Many studies explore the ESG 
transformation with regard to financial performance, investment decisions, and 
sustainability reporting. The major factors related to ESG transformation process 
identified in the second period (2020-2022) include: environmental factors with energy 
transition and carbon-emission related issues, as well as ESG investing and financial 
performance. Additionally, law regulations and risk management are explored during this 
period as other key factors. The analysis of studies published in the last period (2023-2025) 
shows a variety of factors relevant for the ESG transformation. The major factors are 
related to environmental issues, investment decisions, and regulatory framework. Digital 
transformation and resource management represent ESG transformation factors that 
appeared recently, and are expected to be developed in the future. 

Notably, there is an ongoing discussion on the relationship between financial 
performance and ESG performance, as well as investment decisions and ESG reporting. 
Evidence suggests that these relationships are context- and measurement-sensitive, with 
findings varying depending on the financial metrics and ESG dimensions used (Velte, 
2017; Buallay, 2019), as well as on ESG data quality and reporting comparability (Friede, 
2019; Hussain et al., 2018). 
 
3.3 The emerging topics and research gaps in ESG transformation domain (RQ2) 

As explained in previous section, the detailed analysis for 3rd and 4th quadrant 
allows for identifying the emerging topics, underdeveloped ones, expected to become 
more important in the future (fig. 4-6).  

In the first period (2016-2019), only one cluster was identified as the emerging 
topic (in the 3rd quadrant). INDUSTRY PERSPECTIVE covers only two papers, but with 
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a very high average citation number (69). This cluster consists of two subthemes: 
MANAGEMENT and CARBON (see fig. 7), which signals the main research problems 
discussed in the related papers. The paper by Corley (2019) discusses the changes in the 
banking sector due to the concept of sustainable investment, while the paper by Valenta, 
et al., (2019) explores the future of supply chains in the mineral sector. 
 
Figure 7: Cluster network: INDUSTRY PERSPECTIVE (period 1) 

 
Source: own elaboration via SciMAT. 

 
Similarly, in the 4th quadrant, only one cluster was identified – 

SUSTAINABILITY, classified as an underdeveloped topic but with potential growth in 
the future. This cluster covers 7 papers and contains 9 subthemes (fig. 8). The strongest 
link is observed between RISK and ECONOMIC DEVELOPMENT. Another network 
is identified between STOCK MARKET and INTEGRATED REPORTING. There are 
also strong links between ESG RISK, BANKING SECTOR, ENVIRONMENTAL 
FACTORS, INVESTMENT DECISIONS and COUNTRY PERSPECTIVE. The 
largest nodes are: INVESTMENT DECISIONS, COUNTRY PERSPECTIVE and 
INTEGRATED REPORTING, which illustrate the primary topics for investigation. The 
most influential papers associated with this cluster have been already discussed, these are: 
the first one - by Hoang (2018) on integrated reporting and the second one - by Friede 
(2019) on ESG investments. 

 
 
 
 
Figure 8: Cluster network: 
SUSTAINABILITY (period 
1) 

 
Source: own elaboration via 
SciMAT. 
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In the second period, in the 3rd quadrant there is only one topic – ESG 
INVESTING, which can be identified as the emerging one from the central theme 
INVESTMENT in the preceding period. It covers 4 papers and consists of 6 subthemes 
(see fig. 9). Within this cluster, there is a visible network between ESG INVESTING and 
PROFITABILITY and SOCIAL FACTORS. Another evident network is between ESG 
INVESTING and SUSTAINABLE FINANCE and RISK. Finally, there are separate 
connections to COVID-19 and PORTFOLIO MANAGEMENT, indicating 
disconnected research areas. The largest node is SUSTAINABLE FINANCE underlining 
the importance of financial perspective in research on ESG investments. The most 
influential paper related to this cluster is the one by Kim & Li (2021) with over 200 
citations, examining the relationship between ESG performance and financial 
performance. Another paper explores the problem of carbon risk integration into portfolio 
management (Görgen, Jacob, & Nerlinger, 2021). 
 
Figure 9: Cluster network: ESG INVESTING (period 2) 

 
Source: own elaboration via SciMAT. 

 
In the second period, in the 4th quarter there are two clusters: ESG and VALUE, 

identified as fundamental but underdeveloped themes with a potential to become more 
important in the future.  

The first cluster – ESG, covers 16 papers and consists of 9 subthemes (see fig. 
10). The first evident network in this cluster consists of ESG, CSR, BANKING SECTOR 
and COUNTRY PERSPECTIVE. Another visible network links ESG to RISK 
MANAGEMENT and CIRCULAR ECONOMY. ESG is also connected to DIGITAL 
TRANSFORMATION, ECONOMIC DEVELOPMENT and ENERGY SECTOR. 
FINANCIAL INSTITUTIONS are only directly linked to ESG, suggesting isolated 
topics. The largest nodes are: RISK MANAGEMENT, BANKING SECTOR, ENERGY 
SECTOR and COUNTRY PERSPECTIVE, showing their multiple links to other topics. 
The papers with the highest impact related to this cluster discuss various aspects of ESG: 
ESG performance and its link to financial performance (Kim & Li, 2021), ESG drivers in 
the banking sector (La Torre, et al., 2021) and ESG ratings (Hughes, et al., 2021). 
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Figure 10: Cluster network: ESG (period 2) 

 
Source: own elaboration via SciMAT. 

 
The second underdeveloped cluster – VALUE, covers 10 papers and includes 9 

subthemes (see fig. 11). The strongest link is noticed between RENEWABLE ENERGY 
and ENVIRONMENTAL REGULATION, with a connection to TECHNOLOGY. 
Another strong link is visible between ESG PERFORMANCE and ESG RATINGS. ESG 
RATINGS subtheme is also related to ESG TRANSFORMATION and FINANCIAL 
PERFORMANCE. CORPORATE STRATEGY is connected to ESG SCORE and 
FINANCIAL PERFORMANCE. Multiple links from FINANCIAL PERFORMANCE 
to other subthemes results in the largest node in this cluster, signaling the dominance of 
this research perspective. The importance of ESG factors for financial performance is 
examined in the most influential papers associated with this cluster by Kim & Li (2021) 
and Efimova, Volkov, & Koroleva (2021). 
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Figure 11: Cluster network: VALUE (period 2) 

 
Source: own elaboration via SciMAT. 

 
During third period, in the 3rd quadrant there are five themes identified as 

emerging ones: INVESTMENT DECISIONS, FINANCIAL MARKET, 
INSTITUTIONAL FRAMEWORK, CLIMATE CHANGE and ESG 
TRANSFORMATION. In particular, the cluster ESG TRANSFORMATION should be 
analyzed in detail as this occurs for the first time as a separate theme in the last period6. It 
covers 12 papers and consists of 9 subthemes (see fig. 12). The strongest link is detected 
between COMPETENCE PROFILE and HR MANAGEMENT indicating the 
importance of employees (their knowledge, skills, attitude, etc.) in the successful ESG 
TRANSFORMATION process. Another network links: STATE-OWNED 
ENTERPRISES to SMEs and BARRIERS, revealing various types of companies 
undergoing the ESG TRANSFORMATION and facing obstacles hampering this process. 
The remaining subthemes are linked directly only to ESG TRANSFORMATION: 
BUSINESS TRANSFORMATION, PORTFOLIO MANAGEMENT, SUSTAINABLE 
BUSINESS PRACTICES and REGIONAL ASPECTS, confirming variety of ESG 
factors. The most cited paper in this cluster discusses the ESG performance in Chinese 
State-owned companies in the context of top management incentives linked to ESG 
transformation (Qian & Yang, 2023). 
 
 
 
 
 
 
 
 

 
6 Due to the length limits, we decided to present only one emerging theme in detail, the 

core one for our analysis. 
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Figure 12: Cluster network: ESG TRANSFORMATION (period 3) 

 
Source: own elaboration via SciMAT. 

 
In the 4th quadrant, two clusters: RESOURCE MANAGEMENT and CSR are 

identified as underdeveloped ones, offering promising development in the future. The first 
cluster: RESOURCE MANAGEMENT covers 9 papers and includes 9 subthemes (see 
fig. 13). AGENCY PROBLEM, TRANSPARENCY and POLICY are topics directly 
linked to RESOURCE MANAGEMENT without connections to other topics, 
underscoring their specifics. The strongest network is detected between RESOURCE-
BASE ENTERPRISE, OWNERSHIP, LISTED COMPANIES and 
COMPETITIVENESS. The next visible network connects TAX SYSTEM and 
BENCHMARKING to RESOURCE MANAGEMENT. The most influential paper 
associated with this cluster presents the relationship between digital transformation and 
ESG transformation in the context of resource management (Zhong, et al., 2023). 
 
Figure 13: Cluster network: RESOURCE MANAGEMENT (period 3) 

 
Source: own elaboration via SciMAT. 
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The second cluster in the 4th quadrant is CSR, which includes 16 papers and 

consists of 9 subthemes (see fig. 14). Two subthemes: ACCOUNTABILITY and 
CONSUMER BEHAVIOR are only linked to CSR, without any connections to other 
topics. The largest evident network connects CSR to RESILIENCE, SUSTAINABILITY 
DISCLOSURE, VOLUNTARY DISCLOSURE, SDGs (SUSTAINABLE 
DEVELOPMENT GOALS), BUSINESS DEVELOPMENT and EMPLOYEES. 
Another network links CSR to VALUE and EMPLOYEES. The most cited paper linked 
to this cluster analyzes the relationship between ESG and CSR strategies and their impact 
on consumer behaviour (Nugroho, et al., 2024). 
 
Figure 14: Cluster network: CSR (period 3) 

 
Source: own elaboration via SciMAT. 
 

The performed scientific mapping analysis identified seven emerging themes and 
five themes representing significant research gaps. Together, they represent diverse 
perspectives and methodological approaches within studies on ESG transformation. 
Notably, topics classified as important yet still underdeveloped in the last period draw 
attention to resource management and CSR concept as areas requiring deeper 
investigation. Furthermore, ESG transformation itself remains relatively unexplored, 
which underlines the need for more comprehensive research in this domain. 
 
3.4 Evolution of research on ESG transformation (RQ3) 

The intellectual development of this research field (RQ3) is illustrated by the 
overlapping map (fig. 15) and evolution map (fig. 16). 
 
Figure 15: Overlapping map: 2016-2025 
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Source: own elaboration via SciMAT. 
 
Figure 16: Evolution map: 2016-2025 

 
Source: own elaboration via SciMAT. 
 

The analysis of the keywords over time, presented in the overlapping map, 
indicates a growing maturity of the research field with an increasing number of keywords 
and their persistence over time. The number of keywords related to ESG transformation 
research increased from 44 in the first period to 159 in the third period, suggesting the 
dynamic expansion of the research field and growing thematic richness. The stability index 
in the last period equals 50% and confirms the stable development of this research domain, 
which becomes more mature (fig. 15). 

The evolution map (fig. 16) illustrates the growing number of main research 
themes related to ESG transformation over time, starting with 5 topics in the first period 
of analysis (initial stage) and ending with 15 topics in the last period (maturing stage). Many 
research topics evolved over time from more general to specific topics directly linked to 
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ESG. For example, topic INVESTMENTS identified in the first period, evolved to 
SUSTAINABLE INVESTMENTS in the second period. SUSTAINABILITY 
DISCLOSURE noticed in the first period, has been transformed into ESG 
DISCLOSURE in the second period. The third period covers many narrow, detailed topics 
related to ESG concept such as: ESG ASSESSMENT, GOVERNANCE RISK or 
EMISSION TRADING SYSTEMS. ESG TRANSFORMATION as a separate research 
theme only appears in the third period as a result of a combination of VALUE, ESG 
INVESTING and CARBON themes recorded in the second period. This evolution of 
topics over time signals an increasing variety of research perspectives and concentration 
on very narrow issues. It also underscores the complexity of the ESG transformation 
process determined by heterogenous, interconnected factors. 
 
4. Discussion 
 

Our knowledge mapping analysis aims to answer the following research questions: 
RQ1: What topics have driven research on ESG transformation so far? 
RQ2: What are the emerging themes and research gaps in research on ESG 
transformation? 
RQ3: What is the intellectual development of this field of research on ESG 
transformation? 

The first two questions can be answered based on the analysis of strategic 
diagrams and thematic networks, as well as the content analysis of the most influencing 
papers in the research sample presented in sections 3.1-3.4. The intellectual development 
of this research field is presented in section 3.5 and illustrated by the thematic evolution 
map (fig. 16), together with the identified themes in table 2. 

The central themes indicate the main research topics related to ESG 
transformation and its determinants, illustrating the intellectual structure of this domain 
(RQ1). In the analyzed period (2016-2025), 10 leading themes were identified (table 3): 2 
in the initial stage, 3 in the expansion stage and 6 in the maturing stage. Theme 
INVESTMENTS appeared two times – in the first and the third period, which suggests 
its continuity and high importance, driving research interest. It also suggests that many 
studies on ESG transformation use the perspective of investors and financial markets. 

The number of identified emerging topics was growing over time resulting in 7 
underdeveloped themes (RQ2). Particular attention should be paid to the topics recorded 
in the last period, as they may be continued in the near future: INVESTMENT 
DECISIONS, FINANCIAL MARKETS, CLIMATE CHANGE, INSTITUTIONAL 
FRAMEWORK and finally, ESG TRANSFORMATION itself. These topics confirm the 
strong connection of ESG transformation to financial markets and investments, while 
climate change falls into environmental concerns. Financial markets, climate change, 
institutional framework themes underscore the significance of exogenous factors to the 
ESG transformation process. ESG TRANSFORMATION as a separate emerging theme 
underlines the need for further research exploring this concept across various dimensions 
in a more comprehensive and systematic way. 

The potential research gaps that may require further investigation are represented 
by topics included in the 4th quadrants, such as: SUSTAINABILITY, ESG, VALUE and 
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from the latest period: RESOURCE MANAGEMENT and CSR (RQ2). These topics 
represent promising lines of future research. In particular, the theme of resource 
management can be explored in relation to the resource-based view and dynamic 
capabilities, ESG-enabling resources (financial capital, human capital, intangible assets), or 
ESG-oriented resource allocation (changes in capital structure, investment projects, supply 
chain resources, and cash management policies). Therefore, changes in resource 
management can be perceived either as necessary conditions (drivers) for ESG 
transformation or as results (outcomes) of a successful ESG transformation process. At 
the same time, the CSR concept can be analyzed within the frameworks of stakeholder 
theory and legitimacy theory. Further studies may also explore the role of CSR in ESG 
transformation: it can be examined as a foundation for successful ESG transformation, as 
a CSR-oriented governance structure may accelerate or hamper this process.  Therefore, 
empirical studies may investigate whether (and how) CSR influences ESG transformation, 
whether ESG transformation is an evolution of CSR, or whether it is a completely different 
concept. 

The analysis of the evolution of the research field confirms its dynamic 
development over time, in particular in the last identified period (2023-2025), resulting in 
increasing maturity, density and richness of studied topics related to ESG transformation 
(RQ3). 
 
Table 3: Identified research themes 

Period Main leading 
themes 

Specialized 
themes 

Emerging topics 
(new trends) 

Further research 
directions – 
research gap 

Period 1: 2016-
2019 
Initial stage 

Investments 
Sustainability 
disclosure 

Portfolio 
management 

Industry-
perspective 

Sustainability 

Period 2: 2020-
2022 
Expansion stage 

Environmental 
factors 
Carbon 
ESG factors 

ESG disclosure 
Sustainable 
investments 

ESG investing ESG 
Value 

Period 3: 2023-
2025 
Maturing stage 

Country 
perspective 
Investments 
Firm 
Regulatory 
framework 
Digital 
transformation 
Governance 
risk 

Emission trading 
system 
ESG assessment 

Investment 
decisions 
Financial markets 
Climate change 
Institutional 
framework 
ESG 
transformation 
 

Resource 
management 
CSR 

Source: own elaboration. 

 
The bibliometric analysis of papers included in the sample shows that studies on 

ESG transformation explore this topic by focusing on various types of factors, that can be 
classified into broad classes: 
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• Related to finance and investments, including sustainability investments, financial 
markets and financial institutions, financial performance and value creation, financing 
constraints and cost of capital, sustainable finance and behavioral finance; 

• Corporate reporting, including sustainability/ESG disclosure, integrated 
reporting, transparency and voluntary disclosure; 

• Environmental aspects, including climate change and climate risk, carbon 
emissions and carbon risk, energy efficiency, energy transition and renewable energy, green 
innovation, biodiversity and waste management; 

• Social aspects, including stakeholders, consumer behavior, employees and 
competence profile, social factors and social risk, HR management; 

• Governance aspects, including managerial incentives, board characteristics, risk 
management, internal control, gender role; 

• Managerial issues, including: business transformation, resilience, resource 
management, leadership, competitiveness; 

• Technology, including digital transformation, innovation, blockchain, big data and 
artificial intelligence, IT systems and cyber risk; 

• Macroeconomic conditions, including: institutional framework, regulatory 
framework, sustainable development, green economy, circular economy, tax system, 
market conditions, country and industry perspective. 

 
Our results confirmed earlier observations underlining the importance of internal 

and external drivers of ESG, as well as the macro and micro perspective of ESG 
transformation (Necib, 2025; Li, et al., 2021). In particular, institutional factors - such as 
regulatory framework, as well as country- and industry-specific factors, are crucial, as they 
constitute the exogenous environment within firms operate and shape various ESG-
related opportunities and risks. These institutional factors impact the scope, pace, and 
strategic orientation of ESG transformation. 

 Many studies in our research sample explore the link between ESG 
transformation and firm performance, as well as the importance of sustainable 
investments/ ESG investing, as observed in the literature review by Gupta (2022), Król & 

Jędrzejwski (2025) and Estevez‐Mendoza & Infante, (2024). This underlines the 
importance of the financial perspective on the ESG transformation process. It also 
suggests that the discussion on the relationship between ESG and financial performance 

is still open. Researchers’ attention is also focused on sustainable/ESG reporting as 
indicated by Gupta (2022) and Król & Jędrzejewski (2025). The relevance of corporate 
governance factors for ESG transformation is also discussed by Gupta (2022) and Necib 
(2025). Finally, our analysis proves the importance of environmental factors represented 
by research themes related to green innovation, environmental concerns, and energy 
transition as stated by Cai, et al. (2024). 

Further research may explore the link between ESG and digital transformation, 
as well as ESG and HR management, indicating the relevance of internal factors. In 
particular, digital transformation – representing the technological factors - can be 
examined as a strategic tool enhancing the ESG transformation process, as it facilitates the 
collection, processing, and reporting of ESG-related information. The positive impact of 
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digital transformation and artificial intelligence on ESG performance is confirmed in 
studies by Zhao & Cai (2023), Wang, et al. (2023), Li & Zhao (2024) or Li et al. (2025). 
Advanced digital tools and artificial intelligence can improve transparency, monitoring, 
and performance measurement strengthening organization capabilities enabling ESG-
driven transformation. While, HR management - linked to social factors – can foster 
knowledge, skills, competences, attitudes, and incentive programs to build sustainability-
oriented organizational culture and leadership. This should result in improved employees’ 
engagement in the ESG transformation process. As suggested by Barghini et al. (2024) 
further research is needed to examine how HR management can support businesses to 
address ESG criteria.  These findings underscore the heterogeneity of factors and 
complexity of the ESG transformation process. 
 
5. Conclusions 

 
This study has synthesized the extant literature and evolution of research on ESG 

transformation with regard to the specific factors that may influence this process. A 
pioneering analysis of the intellectual development of this research domain has been 
conducted, by analyzing 437 academic papers published between 2016 and 2025. These 
scientific works have been reviewed using the PRISMA framework, the Scopus analysis 
tools, and the SciMAT software.  

The temporal analysis of the number of publications and citations per year 
indicates a dynamic development of this research field, particularly over the last few years 
(2023-2025).  This research domain is steadily maturing and expanding the scope of 
investigation, showing the heterogeneity of ESG transformation factors. 

Three main periods of research development were identified, with major research 
themes: 

• Initial stage (2016-2019): INVESTMENTS, and SUSTAINABILITY 
DISCLOSURE; 

• Expansion stage (2020-2022): ENVIRONMENTAL FACTORS, CARBON and 
ESG FACTORS; 

• Maturing stage (2023-2025): COUNTRY PERSPECTIVE, INVESTMENTS, 
FIRM, REGULATORY FRAMEWORK, DIGITAL TRANSFORMATION and 
GOVERNANCE RISK. 

 
The emerging topics are linked to INDUSTRY PERSPECTIVE, ESG 

INVESTING, CLIMATE CHANGE, INSTITUTIONAL FRAMEWORK, and ESG 
TRANSFORMATION. This underlines the importance of exogenous factors in the ESG 
integration process. In particular, further research is needed to examine CSR (as ESG 
transformation enabler) and RESOURCE MANAGEMENT (as either necessary 
conditions or outcomes of ESG transformation), which suggests focusing also on the 
internal aspects of the ESG transformation process.  

The research interest is expected to increase in the near future regarding the 
unresolved issue of the relationship between ESG performance and financial performance, 
as well as the scope of sustainable investments. Studies for Central European countries 
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and various sectors (other than: financial, energy, manufacturing or agriculture) are still 
relatively rare. This creates a research gap for further studies. 

The limitations of the study arise from the methodological assumptions. The 
research relied exclusively on one database – Scopus, which is considered as the leading 
database in business and management research, providing reliable bibliometric 
information. However, it is possible that other relevant scientific works, not included in 
Scopus, may have been published. Therefore, the sample may not fully represent the 
academic discourse on this topic. In particular, regional studies or interdisciplinary works 
published in journals indexed outside Scopus may be omitted. Additionally, although we 
have purposefully selected a set of keywords after several trials to balance precision and 
thematic breadth, we are aware that any changes in the list of keywords used to search the 
papers or in the search criteria, could affect the content of the dataset. Studies that use 
alternative terminology may not be captured. This approach is also limited by its keyword-
based operationalization: grouping transformation, transition, and integration for 
determinant-oriented mapping may introduce some conceptual overlap with adjacent 
streams of ESG research.  Finally, the SciMAT software offers various similarity measures 
and clustering algorithms that determine visualization and performance analysis. The study 
applies settings recommended by the software developers, however we understand that 
using different parameters could lead to different results in strategic diagrams, thematic 
clusters, and their structure. 

Despite these limitations, this research offers a detailed examination of research 
on ESG transformation using a large dataset and big data analytics. The study outlines the 
evolution of the research domain, identifies ongoing trends, and suggests directions for 
future research. Digital transformation and resource management emerged as important 
ESG-related drivers. This finding indicates a relevant direction for future research. Further 
studies should analyze their implications for firm-level ESG strategy. In particular, more 
evidence is needed on the roles of human capital, digital capabilities, and ESG assessment 
tools.   It may serve as a reference for researchers interested in the factors of ESG 
transformation analyzed from a firm perspective. Additionally, it shows the complexity of 
ESG integration into the business strategy and provides a list of factors determining its 
success, which could be helpful both for managers and policy-makers in finding the best 
strategy for corporate ESG transformation. 
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