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Abstract

The objective of this study is to provide insight into the broad topic of sustainability, as encompassed by ESG
ratings and scores, and its influence on the performance of companies at a global scale, with a focus on the
manufacturing sector. This study involves a thorough examination of existing literature and a detailed
bibliometric analysis, providing valuable insights about the progression of scientific papers related to this
subject matter. The bibliometric technique refers to a quantitative examination of publications that
is primarily concerned with the utilization of information functions in relation to the advancement of research
within a specific field. The present study utilizes the Scopus database and the VOSviewer visualization tool
to show the outcomes derived from a comprehensive analysis of pertinent literature and bibliometric
evaluation of scholarly publications pertaining to the relationship between sustainability, ESG ratings, and
business value. The work shows that although the concept of ESG has been around for decades, businesses
and institutions have begun to take issues related to it seriously in the 2010s. Since 2009 there was an
exponential increase in the number of papers published until 2023.
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1. Introduction

The climate change crisis, a result of global warming, has brought about several events over
the past 20 years, including rising temperatures that have caused extreme weather and the
breaking of Antarctic ice, longer than usual wildfire seasons that last for months at a time,
coral reefs that have lost their colour (Environmental Defense Fund, 2023).

The EU committed to reduce greenhouse gas emissions in the EU by at least 40% below
1990 levels by 2030 when it signed the Paris Agreement in 2015. Subsequently, the goal
was adjusted to achieve climate neutrality by 2050 and a minimum 55% decrease by 2030
(Horobet et al., 2022; Tudor et al., 2023). As a result, by 2020, emissions have decreased
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by 31%, mostly because of the Covid-19 epidemic, from 24% in 2019. In 2021, The EU
set the target of zero net emissions by 2050, known as climate neutrality, legally
enforceable. In addition, the EU is trying to save biodiversity, develop a sustainable food
system, and establish a circular economy by 2050 (an action plan which includes:
packaging and plastics, sustainable textiles, electronics, construction and buildings,
batteries and vehicles, the food chain, raw materials and repairing and reusing goods) —
(European Parliament, 2023). The Green Deal's goal of making the EU carbon neutral by
2050 necessitates reevaluating a product's whole life cycle in addition to encouraging
sustainable consumption and the circular economy. This ought to result in less waste,
reduced greenhouse gas emissions, and a decrease in resource use.

The last UN Climate Change Conference which took place in Sharm el-Sheikh (2022)
emphasized accountability when it comes to the commitments made by businesses and
institutions in the path to combat climate change. As the UN Climate Change Executive
Secretary stated, the agreement must be turned into concrete action, therefore, the
Conference in Sharm el-Sheikh shifted the action to actual implementation. Thus, not
incorporating sustainability into business strategies is no longer an option. The United
Nations Principles for Socially Responsible Investment Organization (UN-PRI) adopted
for the first time, in 2006, ESG (Environment, Social, Governance) factors as important
indicators to measure sustainability.

According to Spiliakos (2018), sustainability represents the effects that companies have on
the environment or society among which there are: climate change, income inequality,
human rights issues, fair working conditions, pollution, racial injustice, gender inequality,
depletion of natural resources. Another definition from literature regards sustainability as
“a systematic approach to link environmental and social aspects of management with
governance (economic governance) and competitiveness on the one hand, and on the other
hand, it tends to integrate environmental and social information with information about
economic performance” (Schaltegger and Wagner, 2006). As stated by the Global
Sustainable Investment Review (Global Sustainable Investment Alliance, 2021)
sustainable investing assets reached $35 trillion at the beginning of 2020, a 15% increase
in two years. Thus, green investments’ goal is to support businesses that contribute
positively to the environment, helping to combat climate change and promote sustainable
development. Among the ways that green investments are being valued is by investment
funds that invest in a diversified portfolio of green assets (like green bonds, ETFs, green
private equity and venture capital) in renewable energy companies and sustainable
infrastructure projects (Horobet and Belascu, 2012; Raut et al., 2023).

In the path to achieving sustainability performance improvements but also in response to
rising investor and community interest, companies utilize environmental, social, and
governance (ESG) reporting frameworks to provide information about company
operations, opportunities, and risks pertaining to these areas. Thus, companies set ESG
targets and report on their performance. Many institutions, including governments, stock
exchanges, business associations, nonprofits, and nongovernmental organizations,
developed ESG reporting systems.

The ESG framework is founded on three basic hypotheses when it comes to long-term
sustainability. The first is the legitimacy thesis, which states that the corporation must
adhere to societal norms and principles (Deegan et al., 2000). As a result, global investors
seek to consider value in addition to typical financial measures. In their portfolio
management, they include relevance and ESG transparency. The second idea is the
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stakeholder theory, which is a mix of the legitimacy theory and the values of stakeholders.
According to stakeholder theory, businesses must take responsibility for their stakeholders,
which include employees, suppliers, and local communities at large (Freeman, 1984).
Sustainable management practices, according to stakeholder theory and legitimacy theory,
improve stakeholders' perceptions of corporate social responsibility, corporate image, and
brand value, which in turn improves enterprises' financial success. The resource-based view
theory (RBV) is the third philosophy in the ESG framework. This hypothesis holds that
resources are valuable, difficult to reproduce, and cannot be replaced. According to RBV,
sustainable initiatives such as ESG practices in resource selection and production contribute
to a long-term profitable business model (Bhandari et al., 2022).

ESG ratings, also known as Environmental, Social, and Governance ratings, measure a
company's performance in terms of its environmental impact, social responsibility, and
governance practices These ratings are used by financial institutions and stakeholders to
assess a company's practices in sustainability. Furthermore, ESG ratings can establish a
good social image of the enterprise thus strengthening the relationship with all stakeholders
but also reduce the enterprise cost of financing by decreasing the information asymmetry
and agency problems (Yoon et al., 2018).

Worrying trends in environmental issues, such as global warming and water pollution, as
well as social issues, such as human rights abuses, poverty, and wealth disparity, place
enormous responsibility on corporations in relation to the environment and society. As a
result, a firm's fulfilment of environmental and societal duties has become an important
factor for determining its sustainability. Thus, research on sustainability has steadily risen.
Although past research has contributed to the theoretical development of sustainable
management, empirical findings on the links between sustainable management activities
and financial performance appear to be inconsistent, if not contradictory. While it may
appear counterintuitive that a company spending money on sustainability practices can
increase a company’s profitability, research shows that ESG information positively affects
firms’ valuation and performance (Giese et al., 2019; Khan et al., 2016; Sang and Kim,
2021; Whelan et al., 2021; Mattera and Soto, 2023). However, in other cases ESG seem to
affect negatively financial performance as demonstrated by Dugue-Grisales et al. (2021),
Ruan et al. (2021), Pokharel and Chandrashekar (1999) or even not affect it at all (Atan et
al., 2018; Haryono and Iskandar, 2015; Servaes and Tamayo, 2013).

Manufacturing has, historically and generally, a high ecological footprint, therefore
pressure from governments, boards, investors and consumers is mounting on the firms
operating in this sector manufacturers to meet sustainability standards. Large manufacturers
demand that their suppliers adhere to the same standards in order to ensure that goods are
produced sustainably, and employees are treated fairly. As a result, small manufacturers
who do not adhere to the same principles may risk losing customers to competitors who
have already followed the recent trends.

Our paper contributes to the existing literature by summarizing the main papers discussing
ESG scoring and its effect on company performance for the manufacturing sector but also
conducted a thorough bibliometric analysis using Scopus database to gain a better
understanding of ESG and company performance in scientific studies.

The remainder of the paper is structured in several parts. First, we provide an overview of
the most important ESG ratings and their providers, revealing the main commonalities and
differences between them, which are relevant for the findings in the empirical literature.
Second, we drew bibliographical information from Scopus using specific keywords to get
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an evolution and statistics on empirical work regarding ESG ratings and company
performance. Third, we provide an in-depth analysis of the most relevant literature review
for the relationship between ESG scores and performance in the manufacturing sector. We
present our main findings in the conclusion part.

2. An Overview of ESG Ratings and Providers

There are several ESG rating providers in the market that offer these to investors and other
interested parties. Some of the prominent ESG rating providers include:

Sustainalytics (16,000 companies assessed): Sustainalytics provides ESG research and
ratings to help investors integrate sustainability factors into their investment decisions.
They cover over 13,000 companies and assess a wide range of ESG issues, including
climate change, human rights, and corporate governance.

Carbon Disclosure Project — CDP (15,000 companies assessed): CDP is a non-profit
organization that focuses on measuring and disclosing companies’ environmental impact,
particularly related to carbon emissions. They provide companies with a score based on
their environmental data disclosure and initiatives to address climate change.

Vigeo Eiris - Moody’s (15,000 companies): Moody’s, a well-known credit ratings agency,
acquired Vigeo Eiris, a leading ESG data and research provider, to strengthen its ESG
expertise and offerings. Vigeo Eiris assesses and rates the performances of companies
according to the Equitics methodology based on 38 criteria, divided into six key areas of
ESG and on a scale from 0 to 100.

Refinitiv (Thomson Reuters) ESG Data (12,500 companies): Refinitiv, formerly known
as Thomson Reuters ESG Research Data, is another prominent provider of ESG scores.
Refinitiv ESG scores are presented on a scale of 0 to 100, with higher scores indicating
better environmental, social, and governance performance. The scores are percentile-
ranked—for example, a score of 80 would indicate that a company performs better than
80% of its peers in the same industry. Refinitiv also calculates a combined ESG score by
aggregating the individual environmental, social, and governance scores. This composite
score enables investors to assess a company’s overall ESG performance across all three
dimensions.

Bloomberg ESG Data (12,000 companies assessed): Bloomberg provides a variety of
data and proprietary scores that investors can use to assess company or government
disclosure and performance on a wide range of ESG and thematic issues. Bloomberg’s ESG
and thematic scores can integrate into company research and portfolio construction.
Bloomberg’s proprietary quant model is informed by sustainability and industry
frameworks, research, and analysis to reduce noise, normalize data, address size bias, and
reduce disclosure gaps.

S&P Global (10,000 companies): S&P Global ESG scores are also presented on a scale of
0 to 100, with higher scores indicating better ESG performance. The scores are designed to
be comparable within an industry, allowing investors to evaluate a company’s ESG
performance relative to its peers. Like other ratings agencies, the scores are broken down
into three main categories: Environmental, Social, and Governance, each with its own score
on the same 0—100 scale.
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MSCI ESG Ratings (8,500 companies, 14,000 issuers assessed): MSCI is a leading
provider of ESG ratings and has a comprehensive set of ESG research and data. Their
ratings cover over 12,000 companies globally and assess various ESG factors such as
carbon emissions, labor practices, and board diversity.

ISS-Ethix ESG (7,800 companies): Institutional Shareholder Services (ISS) Quality
Scores focus on the “G”, or governance. The ISS Quality Score rating system employs a
scale from the 1st to the 10th decile, where a score in the 1st decile signifies superior
governance practices and reduced governance risk, while a score in the 10th decile denotes
increased governance risk. This methodology examines over 200 elements, which are
categorized into four key pillars: board structure, compensation/remuneration, shareholder
rights, and audit and risk oversight. Each factor is assigned a specific weight based on
regional governance standards, ISS voting policies, and the influence on governance
practices.

Corporate Knights Global 100 (6,000 companies assessed): Corporate Knights has been
ranking the world’s 100 most sustainable corporations since 2005, based on a rigorous
assessment of public companies around the world with revenue of at least $1 billion.

FTSE Russell (7,200 companies assessed): FTSE Russell is a leading index and data
provider that also offers ESG ratings and indices. Their ESG ratings assess companies on
various environmental, social, and governance factors and are used in the creation of ESG-
themed indices.

RobecoSAM (4,700 companies): RobecoSAM is an investment firm that specializes in
sustainable investing. They provide ESG ratings and assessments based on their proprietary
Corporate Sustainability Assessment, which covers various ESG dimensions.

Climetrics (23,000 funds): CDP, in collaboration with ISS-Ethix, also introduced
Climetrics scores, the world’s first climate impact rating system for investment funds. This
innovative rating system enables investors to make climate-conscious investment decisions
by assessing the climate impact of various funds. Climetrics ratings use a scale of one to
five green leaves, with one leaf representing a low climate impact score and five leaves
indicating the highest climate impact score.

RepRisk (245,000 companies): While RepRisk is not a ratings company and does not
assign ratings or scores to individual companies, they are an ESG data provider that
produces The RepRisk Index (RRI). The RRI dynamically captures and quantifies
reputational risk exposure related to ESG issues, and the corresponding RepRisk Rating
(RRR) is a letter rating (AAA to D) that facilitates benchmarking and integration of ESG
and business conduct risks. In addition, RepRisk features the United Nations Global
Compact (UNGC) Violator Flag, which identifies companies that have a high risk or
potential risk of violating one or more of the 10 UNGC principles.

These are just a few examples of ESG rating providers in the market. Each provider has its
own methodology and criteria for assessing ESG performance, so it is important for
investors and other users to understand these differences when comparing ratings but also
that the ratings align to the investor’s own views on ESG.

Li et al. (2020) divided these evaluations into three categories so that investors may better
grasp the differences. First, the fundamental ratings include Refinitiv (Thompson Reuters)
and Bloomberg ESG Data as they collect data from public sources, do not have a ratings
methodology behind them and do not provide overall company ESG scores. Second, the
comprehensive ratings include most ratings like Sustainalytics, Vigeo Eiris, MSCI ESG
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Ratings, ISS Ethix-ESG, RepRisk that gather both objective and subjective data comprising
all ESG segments. They use a methodical process to calculate an organization's overall
ESG score, which also considers debates on company-specific topics that may be found in
newspapers and online media. Third, the last category is useful for investors that want to
address a specific problem like environmental / carbon scores, human rights, gender
diversity as the ratings specialize in particular areas of ESG. Examples include Carbon
Disclosure Project (CDP) and Equileap (gender equality data).

Pursuant with the central points of sustainability, green innovation, corporate performance
in the manufacturing sector and ESG in the following sections a consistent literature review
tackling these different aspects will be discussed.

3. A General View of ESG Ratings and Corporate Performance

The research on corporate performance in connection to sustainability has experienced
substantial growth over the past few decades, driven by scholars' interests in investigating
the behaviors of corporations that contribute to the advancement of a more environmentally
friendly economy. Furthermore, the growth of the ESG ratings sector has stimulated
empirical investigations aiming to examine the relationship between business sustainability
and performance. This relationship is often evaluated from many viewpoints, primarily
those of accounting and investors.

For a comprehensive view on the literature on ESG ratings and corporate performance, we
have drawn bibliographical information from Scopus, a wide database of scholarly works
that covers more than 7,000 publishers that generated over 28,000 active serial titles,
327,000 books and 93 million records (as of November 2023). Scopus carefully selects the
titles that are covered by the database applying criteria referring to publication quality and
transparency of information related to published records. We follow other studies that relied
on Scopus for their bibliographical analyses — see, in this respect, Kipper et al. (2020),
Farooq (2023) or Shahrour et al. (2023), among many others.

Data retrieval from the Scopus database took place on November 10, 2023, and considered
four main categories of keywords: (i) "ESG" OR "Environmental, social, governance" OR
"Environmental-social-governance" OR "Environmental, social and governance"; (ii)
"rating®" OR "score*" OR "measure*" OR "indicator*"; (ii1) "firm*" OR "compan*" OR
"business*" OR "industr*"; and (iv) "performance" OR "profitability" OR "liquidity" OR
"efficiency" OR "solvency". All these were search in the titles, abstracts and keywords of
Scopus documents (TITLE-ABS-KEY).

We obtained 1,004 documents, of which most (957) were articles, 83 were conference
papers, 57 were book chapters, 26 were reviews and the remaining were conference reviews
(3), editorials (2), books (2) and one note. We decided to proceed with the analysis of
articles, since they provide research that went through the peer-review process. After a
careful revision of the results, we obtained 957 articles published between 2009 and 2024.
Of these, 866 were in the final publication stage in journals and the remaining 91 were
articles in press. Most of the articles were written in English (943) and the remaining were
written in Russian and Korean (4 papers in each language), Spanish (3 articles), and
Lithuanian, German, French and Bosnian (1 paper in each language).
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As expected, there was a clear increase (almost exponential) in the number of articles that
addressed ESG scores in relation to corporate performance, from 1 in 2009 and 2010 each
to 365 in 2023 (see Figure I). 11 articles are also signalled as being published in 2024.
Although not included in the analysis, we have also used a newer feature of Scopus that
shows preprints from 2017 onwards from several repositories (arXiv, ChemRxiv, bioRxiv,
medRxiv, SSRN, TechRxiv, and Research Square). The search identified 196 works as
Preprints, most of them from the Social Science Research Network (SSRN). These figures
suggest that the global interest on sustainability issues, building on the climate change
threats and the international agreements that address them (most importantly the Paris
Agreement in 2015), has incentivized scholarly research on business performance
correlated with or driven by actions and strategies in sustainability. At the same time,

increased data availability and the growth of the open access publishing have also forcefully
fuelled this field of research.

Figure 1. Evolution of number of articles per year, 2009-2024
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Source: Authors’ work using Scopus data

When observing the subject areas associated with the journals where these studies were
published, Figure 2 shows that Business, Management and Accounting included most
articles (482, or 50.4% of articles), followed by Economics, Econometrics and Finance
(400, or 41.8%), Social Sciences (313, or 32.7%), Environmental Science (311, or 32.5%),
and Energy (189, or 19.7%). As a note, the percentage go beyond 100% because a journal
may correspond to one or more subject areas. Besides these five areas, other important
subject areas that hosted papers on the link between ESG ratings and corporate performance
(at least 14) were Engineering, Decision Sciences, Arts and Humanities, Mathematics,
Psychology, Agricultural and Biological Sciences, and Medicine. Other domains included
less papers, varying between 1 and 13. This diversity of subject areas is a proof that the
interest on sustainability encompasses more domains than Economics or Business or the
environment. At the same time, the concentration of papers in Economics and Business is
natural, given that this research direction focuses on firms’ sustainability actions.
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Figure 2. The most important subject areas
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Authors from all over the world have contributed to the development of this research field.
Figure 3 presents the countries with most contributions over the 2009-2024 period — 36
countries with more than 10 papers each. China is on the first place, with 157 articles,
followed by the United States (105 articles), Italy (85 articles), United Kingdom (81
articles) and India (66 articles). Overall, scholars from 86 countries were interested in the
relationship between ESG ratings and business performance, which shows the global scope
of concerns related to the sustainable practices.

Figure 3. Countries with most articles
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Going from countries to institutions, we note 171 universities, research institutes,
companies and other bodies that scholars authoring the 957 articles are affiliated with
(Figure 4). On the first place is the Sapienza Universita di Roma (ltaly) — 15 articles,
followed by HSE University (Russia) - 12 articles, Capital University of Economics and
Business (China) — 11 articles, and Ahlia University (Bahrain) — 11 articles. Several
universities contributed to this field with 9 articles each - “Lucian Blaga” University of
Sibiu, Brunel University London, University of Portsmouth, and Universidade de Lisboa,
while the Bucharest University of Economic Studies and Excelia Business School
contributed each with 8 articles to the development of this research field. Again, the high
number of institutions where scholars are affiliated demonstrates a widespread interest in
sustainability and its connections to business opportunities and risks.

Figure 4. Institutions with most articles contributed to the research on ESG
ratings and corporate performance
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Scholarly works on the association between business sustainability as reflected in ESG
ratings and performance were hosted by 352 journals. Figure 5 presents the 20 journals
with the highest number of papers published on the topics. Overall, publication outlets are
numerous, strengthening the broad multidisciplinary interest towards this topic revealed by
the number of countries and authors’ affiliations. It is no surprise that Sustainability records
the highest number of contributions (114, or 11.9% of all papers), as the journal specializes
in research on sustainability (also suggested by its name). The second and third places are
occupied by the journals Social Responsibility and Environmental Management (37 papers)
and Business Strategy and the Environment (31 papers), but at an appreciable distance from
Sustainability. At least 20 papers were also published each on Journal of Cleaner
Production (26), Finance Research Letters (20) and Journal of Sustainable Finance and
Investment (20).

Figure 5. The most important journals on ESG ratings and corporate

performance
120 114
100
80
60
40
20 20 15 14 1
20 I 3121110 9 g3 g g 8 8 8 8
. Illlllllllllll
Q S L O L& N oq‘ %\‘%"o‘\' > & Qb- N Qb"'ﬁx & \‘7}'.'*
& .\@Q’o&é‘@ @@ \)&i&@% Q)\Q %,@@%&QQ@ & & é&@%%‘v Qo@(“@@&‘v. \Q%:%@& &@Q&\o\o%
BTN ® : O
e S e N S
.\\6;@%906%0@(}@# QS’%Q@\@ &Q’Q-\\&" & &?‘%o&\ & & & Q@A@ &q’%@q}\é&i@&
O A S FF N ITITCEFSS L ¢ &
&> TS & & T O %«?Qx*‘&z’o‘oé‘(f@& &
& S @®Q®%°0 AT 3 8 \&0&9.@ &K
RO %0?*&4@&0@9/\04.0@0@\
< o‘({’\:%& @ B FEF LS 0;39 & O&Q‘\Q&\
& NS & Q‘OQ K& O%Qy LY &q} {Q‘Z;”
@) S & SR D 0 S S
oo N & e AN\
S NS

Source: Authors’ work using Scopus data

Before discussing the most important research avenues within the topic of interest, we
believe it is of interest to briefly look at the most important public and private funders or
sponsors of the research pertaining to ESG, sustainability and corporate performance. The
Scopus database has information about 148 funders, of which the most important in terms
of papers are shown in Figure 6.
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Figure 6. The most important funders/sponsors of works on ESG ratings and
corporate performance
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It is also worth noting that several papers report two or more funders, while in 673 papers
no mention of a founder or sponsor was made by the authors. The first four most important
founders of papers on the topic are Chinese, being mentioned 89 times by the authors. This
is explained by the massive funding of research in China in the last years, which led to a
huge increase in the number of publications authored and co-authored by Chinese authors
(Gao et al., 2019). European Union countries are present in the top funders ranking in five
positions, of which three are Spanish funding bodies (Fundagdo para a Ciéncia e a
Tecnologia, Ministerio de Ciencia e Innovacién and Gobierno de Aragon, which funded
research presented in 18 papers). The other two European funders reported are the European
regional Development Fund (6 papers) and Deutsche Forschungsgemeinschaft (4 papers).

With the aim of identifying the most approached aspects of the interrelationship between
ESG ratings and business performance we have used one of the literature mapping tools
available, VOSviewer, version 1.6.20 (van Eck and Waltman, 2010). The software is highly
used in bibliometric analysis in various fields (Ding and Yang, 2022; Kuzior and Sina,
2022; Achim et al., 2022). With the help of VOSviewer we create maps of research
directions using the information provided by Scopus on author-provided keywords — we
prefer to use these and not the keywords added by the journals and/or publishers because
they tend to be closer to the content of the papers; the latter are usually inserted to improve
paper discovery, which helps in the citation process. Each keyword receives a strength,
which is weighted by the software using the number of occurrences across papers (van Eck
and Waltman, 2010). Further, the map shows the keywords with most occurrences and the
relationship between the keywords using clusters of different colours. In the map, the
circles surrounding the keywords indicate the number of occurrences — the bigger they are,
the more frequently used the keyword is -, and the thickness of the lines connecting the
keywords represents the strength of the links between the keywords (i.e., the thicker the
line, the more often the two keywords show up in research papers together).

Figure 7 shows the keywords mapping for the works on ESG ratings and corporate
performance based on Scopus information for 957 papers. To obtain the map we
conditioned the software to work with keywords with at least 6 occurrences (the default
number is 5, but we considered 6 a more appropriate number given the high number of
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papers), which resulted in 103 keywords. The keyword “ESG” was most used in the
research (292 occurrences), followed by “corporate social responsibility” (129
occurrences), “sustainability” (118 occurrences), “environmental” (74 occurrences) and
“financial performance” (80 occurrences). These are also the keywords with the highest
link strengths, which means that they were mostly found together with the other keywords
in extant research on this topic.

When we consider the clusters of topics, we identified 10 of them, visible with different
colouring in Figure 7. The presence of keywords in a cluster indicates that they were
frequently used together by scholars in their papers, thus signalling a research sub-topic.
The largest by number of keywords included is coloured in red and contains 17 items,
showing research focused on ESG ratings/scores connected to digital transformation, green
finance and innovation, stock returns, financial constraints, and volatility. The second most
populated cluster, represented in green, includes 15 keywords, and focuses on banks, credit
ratings, firm value and financial measures of performance (Return on assets and Tobin’s
q), but also on board gender diversity. For the remaining clusters, the number of keywords
included varies between 13 and 3.

Figure 7. Mapping of keywords used in research on ESG ratings and
corporate performance
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Table 1 presents the top ten keywords used by scholars, jointly with their occurrences and
total link strength.

Table 1. Keyword occurrences and link strengths

Keyword Occurrences Total link
strength
ESG 292 492
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Corporate social responsibility 129 246
Sustainability 118 221
Environmental 74 190
Financial performance 80 166
Corporate governance 69 158
Social 47 156
ESG performance 97 156
Governance 35 115
Sustainable development 58 107

Source: Authors’ work in VOSviewer using Scopus data

Of significant interest for our paper objective is the presence of research on the
manufacturing sector as signalled by the keywords. Therefore, we searched among
keywords for those potentially related to manufacturing. Very interesting, the only sector
that shows up as a separate keyword is the energy sector (in cluster 5, in mauve color). We
have changed the search parameters to 5 and 5 common occurrences of keywords and no
keywords related to manufacturing were identified. We interpret this finding as a significant
research gap in ESG ratings related to business performance in the manufacturing sector.
The next section of the paper addresses this gap by providing an in-depth analysis of the
existing literature with a focus on the manufacturing sector.

4. ESG Ratings and Corporate Performance in Manufacturing

Several studies discuss ESG practices and their influence over corporate performance either
via a moderating factor or not, both at global level or only at country level. As nearly half
of the global carbon emission comes from emerging countries operating in manufacturing
sector (Crippa et al., 2022) but also because of the fact the sustainability management
practices have a lower adoption rate in developing countries there appeared the need for a
study on this particular topic hence the focus of several papers on this topic.

Table 2. Summary of the existing literature on environmental, social and
governance (ESG), firm performance and sustainability in manufacturing

Authors Period and Empirical Main input variable(s) Output(s)
coverage model
Hassan, Y., 2010-2016; Panel data Thomson Reuter ESG Causal relationship
Roychowdhur  emerging (Granger score; Return on Equity; between sustainability
y, S. (2019). countries causality and Return on Assets; Debtto  and financial
regression Equity; Price to Book performance for
analysis) Value manufacturing sector
Saini, N., 2012-2020; Panel data Return on Assets; Tobin’s  Impact of ESG
Anjuman, A., India (GMM) Q; ESG score; Foreign disclosure on financial
Angappa, G., ownership; Age; Size; performance
Kunjana, M., Capital Expenditure;
Suganya, B. Research & Development;
(2022) Capital expenditure
Li, H., Guo, 2015-2022; Panel data Stock returns; ESG Impact of ESG ratings of
H., Xinyao, China (two-way ratings; Volatility; Market  firms on a specific firm’s
H., Xuan, Z. fixed effects) Value; Shareholder’s ESG rating and its effect
(2023) equity; Ratio of fixed on the stock return

assets to total assets; Beta
coefficient; Book-to-
market;
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Buallay, A. 2008-2017; Pooled data ESG; Return on Assets; Effects of sustainability
(2019) worldwide (multivariate Return on Equity; Tobin’s  reporting on firm
model) Q; Leverage; Total performance

Assets; GDP; Governance

Ye, J,, China Cross- Investment on Effects of ESG activities

Moslehpour, sectional data ~ Environmental Issues; on achieving sustainable

M., Tu, Y.-T., Investment on development goals via

Vinh, N.T., Governance Issues; organizational

Ngo, T.Q., Investment on Social effectiveness in the case

Nguyen, S.V. Issues; Organizational of manufacturing

(2022) Effectiveness; Sustainable  companies
Development Goals

Lestari, K.C., 2016-2020; Panel data Tobin’s Q; Female Influence of female

Soewarno, N.  Indonesia Directors/Total Number of  directors on firm value

(2023) Directors; Green via green innovation in

Innovation; Firm Size; the case of

Firm Age; Leverage; manufacturing

Foreign Ownership; Board companies

Size;

Board Independence

Zanin, L. 2017-2019; Multivariate Refinitiv ESG score; Total Effects of ESG scores on
(2021) worldwide ordinal logit assets; Return on Assets; corporate credit ratings
model Leverage; Current ratio; in manufacturing,

Beta coefficient mining and quarrying,
wholesale and retail
trade, information and
communication, real
estate

Liu, Y., Kim,  China Cross- Overall performance; Effect of non-financial

C.Y., Lee, E. sectional data Market share; Average performance and

H. (2022) (Moderated growth rate of annual institutional environment
mediation sales; Return on sales; on the relationship
model) ESG activities; Non- between

financial performance; firms” ESG activities and

Institutional environment;  their financial

Industry type; Firm size; performance

Firm age;

Research & Development

Wu, Y., China Cross- Top management team Impact of green
Tham, J. sectional data ~ characteristics; Executive  incentives and
(2023) (structural green incentives; ESG management
equation performance; Corporate characteristics on
model) value corporate value for
manufacturing firms
Khan, U., Liu, 2012-2020; Panel data ESG return; Tobin’s Q; Impact of ESG on firm
W. (2023) China Return on Assets; performance with green

Reputation; Green innovation as mediating

innovation; Firm size factor for manufacturing
sector

Guo, X., Guo, 2005-2020; Panel data Industrial agglomeration;  Impact of industrial
K., Kong, L. China ESG performance; Assets  agglomeration on
(2023) size; Capital structure; corporate ESG
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performance for
manufacturing sector

Xu, X., 2014-2021; Panel data Return on Assets; ESG of  Impact of ESG on
Zizhen, L. China (fixed effects Huazheng Index corporate profitability
(2023) and moderated  Information Service; for manufacturing sector
effects) Cultural Distance; Market
capitalization; Leverage
ratio; Capital
expenditures; Research &
Development; Intangible
Assets; Foreign
Institutional Ownership;
State Owned Enterprises
Jiangiang, G,  China Cross- ESG investment; External  Effects of ESG
Rong, L., sectional data  data element embedding; investment and data
Juan, X. (structural Organizational agility; element embedding on
(2022). equation Environmental manufacturing
model) uncertainty; enterprises performance
Enterprise performance
Zhou, S., Bangladesh Cross- Corporate governance Impact of ESG and
Rashid, M., sectional data ~ performance; innovation performance
Zobair, S., (partial least Environmental on sustainability
Sobhani, F., squares performance; Innovation performance in the
Siddik, A. structural performance; Social manufacturing sector
(2023) equation performance;
model) Sustainability
performance
Zhao, Q., Li, China Cross- ESG scores; Business Digital transformation
X., Li, S. sectional data  digitalization; Platform impact on ESG via green
(2023) digitalization; Green innovation in case of
process innovation; Green  manufacturing
product innovation companies
Sreepriya, J.,  2010-2019; Panel data Corporate sustainability Effects of GRI
Suprabha, India (GMM model)  disclosure; GRI compliance on
K.R. (2023) compliance of the firm; manufacturing

Turnover;

Tobin’s Q; Enterprise
value added; Research and
Development expenditure;
Debt to equity ratio; Size;
Liquidity ratio;
Environmentally sensitive
industries

enterprises performance

Source: Authors’ work

Looking at the global manufacturing sector, Hassan and Roychowdhury (2019) used the
Thomson-Reuters ESG scores to assess the sustainability performance of the firms together
with ROA, ROE as profitability indicators and debt to equity and price to book value as
measures of financial performance for the years 2010-2016. Their findings show ESG
indicators negatively impact the financial performance of the firms. Additionally, because
small businesses are prevalent in emerging nations, they are less inclined to engage in CSR
because of their limited resources and lack of visibility. Similar to Udayasankar (2008), the
low visibility prevents them from predicting the higher long-term positive outcome
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associated with sustainability practices. According to the authors, the absence of severe
penalties has hindered the progress made by proponents of corporate social responsibility
(CSR) movements. As a result, it is imperative to create components that encourage firms
to embrace CSR voluntarily by governments.

Generating different results, Saini et al. (2022) find that ESG disclosures are positively and
substantially associated to performance indicators (results similar with those of Saini and
Singhania, 2019; Abdi et al., 2022a; Abdi et al., 2022b). Such disclosures not only come at
a cost to the firm in a developing country, but they also help to increase profits by building
a solid reputation (Saini and Singhania, 2019; Hui and Matsunaga, 2014). Supply chain
practices, which are primarily social and environmental in nature, have a positive and
considerable influence on short-run performance metrics. Another aspect that might
contribute to enhanced overall performance is enterprises' capacity to adopt both socially
and environmentally responsible supply chain activities in a mature system and this
maturity enables them to benefit from the development benefits of higher payoffs. Authors
explain further that ESG-rated organizations are more likely to be profitable since their
broad customer base prioritizes loyalty and value generation. In contrast, a poor perception
of the firm leads to lawsuits, revenue loss, significant financial risk, and rising debt costs.
Such controversies may harm the firm's reputation and raise agency expenses. In today's
difficult circumstances, ESG measures are viewed as a life jacket for enterprises
considering downsizing. However, if the business engages in greenwashing methods, the
firm's reputation in the eyes of stakeholders may suffer. As a result, ESG standards help to
control the link between financial success and company reputation (results similar to
Mohammad and Wasiuzzaman, 2021; Porter et al., 2019).

Furthermore, and following the path of reporting disclosure, Sreepriya et al. (2023) use
signaling theory (which states that organizations aim to transmit information to less
knowledgeable persons in order to lessen information asymmetry (Spence, 1973) to
investigate and decipher the black box of GRI (Global Reporting Initiative) compliance's
moderating function in the link between CSD (corporate sustainability disclosure) and
corporate value. In case of the Indian manufacturing sector, CSD and GRI compliance
positively affects firm value. These findings corroborate the theoretical hypothesis that
GRI-compliant enterprises have greater market value despite the costs involved and that
the investors value much more the companies which disclose GRI and adhere to GRI
standards more than does who do not. Thus, implementing sustainability initiatives benefits
firms, stakeholders and society overall. Extending the analysis of sustainability reporting
to a worldwide sample comprising both manufacturing and services, Buallay (2019) draws
the conclusion that ESG has a favorable impact on the manufacturing sector's operational,
financial, and market performance but the opposite happens in case of the services sector.
The author claims that these findings suggest that the services sector is still a long way from
implementing sustainability policies that would best serve their needs and increase investor
confidence.

Next, the effects of ESG scores on credit ratings of enterprises in North America, Europe,
and Asia engaged in manufacturing, mining and quarrying, wholesale and retail trade,
information and communication, and real estate activities show that environment ESG
score had the greatest impact on Credit Rating Agencies ratings for mining and quarrying
activities. In other words, the positive effects of the environmental score on ratings imply
that firms that manage environmental issues better than their industry peers are perceived
as more resilient to long-term risks and opportunities to transition to a low-carbon economy
and are rewarded by credit rating agencies (Zanin, 2021). In the same vein, Li et al. (2023)
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study the influence of ESG ratings on stock performance for Chinese A-share listed
companies from January 2015 to May 2022 and the spillover effect of the average ESG
rating scores of firms located in the same city to the ESG rating score of one firm. Authors
discover that businesses in the same region receive peer pressure from other firms' ESG
ratings, and that stock performance is inversely connected to ESG ratings. More
specifically, the impact of ESG ratings on stock return is greater for non-manufacturing,
non-SOE enterprises, and firms situated in prefecture-level cities.

Among the moderating variables employed in literature to study the relationship between
ESG and company performance there are cultural distance, green innovation, institutional
environment, green incentives, organizational agility, etc. Using legitimacy theory on a
sample of Chinese manufacturing companies, Xu et al. (2023) find that ESG has a positive
and significant relationship with corporate profitability, but the effect is moderated by
cultural distance. Thus, corporations are more likely to enhance their ESG when
establishing subsidiaries in host countries with a greater cultural distance from China in
order to achieve legitimacy and so boost corporate profitability. Among the
recommendations pointed out by the authors are firstly, the positive impact of ESG to
corporate profitability implies that growing ESG is one of the ways for firms to increase
profits. As a result, it is critical to enhance corporate understanding of ESG engagement
and investor awareness of ESG investments. The government should encourage enterprises
to engage in ESG practices in such a manner that they no longer perceive ESG as a method
to earn a 'green label' at an additional expense, but rather as an instructive instrument to
support their long-term green development and progressively enhance corporate
profitability. Secondly, because cultural distance influences the relationship between ESG
and corporate profitability, multinational corporations should be more proactive in
developing ESG when establishing subsidiaries in a host country with a greater cultural
distance from their home country. By providing more ESG incentives to multinational firms
that undertake outbound investments in a host country with a wider cultural distance, the
government may strengthen the relevant incentive mechanism and maintain steady
corporate development.

Khan et al. (2023) confirmed the link between Chinese firms’ ESG activities and the effect
of each component on the company’s financial and non-financial performance via the
moderating effect of green innovation. There is a negative relationship between ESG
activities and financial performance, relationship explained by enterprises performing ESG
activities as a result of the Chinese government's heavy intervention and pressure which
increases expenses and reduces earnings. On the contrary, active social responsibility
initiatives will play a significant part in establishing stakeholder confidence, boosting the
external image and having a positive overall effect on the non-financial dimension of the
company. Last but not least, green innovation proves to mitigate the unfavorable effect of
a company’s ESG environmental dimension on financial performance.

Parting from stakeholder theory, legitimacy theory and institutional theory, Liu et al. (2022)
analyze the role of non-financial performance as measured by stakeholder satisfaction
level, employee satisfaction level, social reputation, brand value and external image as a
mediator between ESG and financial performance. Additionally, they look at how different
institutional environments influence the link between corporate performance and decision-
making. Findings show that ESG activities for sustainable management may have a major
influence on financial performance by boosting non-financial performance such as business
reputation, image, employee happiness, and loyalty. Furthermore, social activities have the
greatest influence on financial performance, whereas environmental activities have the
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greatest impact on non-financial success. Moreover, when government and competitor
pressure increases, the beneficial impact of environmental efforts on financial success via
non-financial performance grows stronger. The favorable influence of social activities on
financial success via non-financial performance is greater as competitive and consumer
demands increase. Institutional pressure, on the other hand, has no effect on the favorable
impact of governance activities on financial performance via non-financial performance.
These findings are consistent with the literature on institutional theory, which suggests that
high levels of institutional pressure from the government, consumers, and competitors may
be a major driving factor in strengthening enterprises' sustainable management practices,
which in turn improves their performance.

Wu et al. (2023) fill a gap in the literature by providing pathways and recommendations for
sustaining economic development during corporate green transformation while also serving
as a theoretical exploration toward maximizing stakeholders’ interests. They examine the
viability of selecting top management teams that contribute to the characteristics of
corporate transformation toward sustainability in order to address the limited rationality
dilemma using principal-agent theory, stakeholder theory, upper echelon theory, and
tournament incentive theory. Hence, implementing ESG practices increases corporate value
and opens the door for translating company’s social value into economic value. Executive
green incentives and top management team features improve a company’s ESG
performance. Notably, driving ESG adoption through executive green incentives has a
greater partial mediation impact than driving ESG implementation through top
management team characteristics.

Using the same country as studying material, Jiangiang et al. (2022) research the way in
which ESG investment and data element embedding affect firm performance for the
manufacturing sector. Organizational agility is found to be the mediating factor between
these three variables. In other words, managers should consider data elements and ESG
investments when making strategic decisions to enhance organizational agility, which
ultimately improves business performance. While environmental uncertainty does not
significantly change the external data element embedding, it does demonstrate that
environmental uncertainty has a negative moderating influence on the impact of corporate
ESG investment on organizational agility. Meanwhile, the study's conclusions show that
the impact of data element embedding on organizational agility changes according on how
unpredictable the surrounding environment is. Specifically, the more unpredictable the
environment, the less of an influence ESG investment has on organizational agility.

Lestari et al. (2023) use upper echelons theory (which states that firms decisions and
policies depend on the structure and cognitive performance of the executive board —
Hambrick and Mason, 1984) and natural resource-based view (NBRV) (which states a
firm’s competitive advantage comes from its resources which are unique, valuable, rare,
irreplaceable and difficult to imitate — Hart, 1995) to study how green innovation can
mediate the influence of female directors on firm value. Authors part from the hypothesis
that female directors may not be able to influence the firm value directly, but female
directors will first influence green innovation which in turn affects the firm value. Results
show that having a diverse mix of genders on a company's board of directors will directly
boost the value of the company. The study's findings are consistent with those of Hoobler
et al. (2018), Agyemang-Mintah and Schadewitz (2019), and Perryman et al. (2016). Also,
women are more environmentally sensitive than males are (Elmagrhi et al., 2019; Glass
and Cook, 2018), so having more women on the board will encourage green innovation.
According to research, women are more likely than men to take the effects of climate
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change seriously, to adopt more eco-friendly lifestyles, to take the initiative in
environmental reform initiatives, and to be critical of the policies that are currently in place
(Horbach and Jacob, 2018). The findings of the study indicate that environmentally friendly
innovation improves resource productivity and operational efficiency in addition to having
a positive influence on the environment. Therefore, by speaking up for actions that are
focused on environmental sustainability and improving firm value, female directors can
encourage green innovation.

By giving ESG concerns top priority, organizations may evaluate economic risks and
opportunities while managing their environmental and social impact. Furthermore, as the
corporate environment increasingly prioritizes environmental, social, and governance
(ESG) factors, the Sustainable Development Goals (SDGs) created by the United Nations
are becoming acknowledged as a useful framework for responsible investing. Nevertheless,
there are not many studies examining how business ESG performance relates to the UN
Sustainable Development Goals (SDGs) or how firm ESG indicators contribute to
sustainability, which is the subject of the following discussion.

The manufacturing sector's agglomeration—defined as "a form of spatial organization in
which the same industry or related enterprises are relatively concentrated within a specific
geographic scope" (Wang et al., 2023) significantly improves corporate ESG performance
by reducing financial constraints and raising investment levels, according to a significant
paper linking ESG performance to SDG goals written by Guo et al. (2023). Agglomeration
externalities include knowledge spillover, pool of workers and input share. Also, the
agglomeration of producer services sector has a “U-shaped” relationship with corporate
ESG performance and the influence that the former has on the latter is done through market
competitiveness and internal control. Depending on the characteristics of the enterprise, the
degree of industrial agglomeration has varying effects on corporate ESG performance. In
addition to this, manufacturing agglomeration primarily promotes the fulfilment of
corporate environmental and social responsibility, while producer services agglomeration
primarily affects the fulfillment of corporate environmental and governance responsibility.
In conclusion, good ESG performance has a significant positive impact on the economic,
socio-economic, and governance economic consequences of enterprises.

Another study focusing on factors that influence company ESG performance stresses that
the higher the degree of digital transformation the better the enterprise ESG performance
in large manufacturing enterprises (Zhao et al., 2023). Enterprise green innovation plays a
critical role in this process. Corporate digital strategy might accomplish "quality
enhancement" of green innovation and support the consistent growth of corporate ESG
performance by integrating "process" and "product" innovation. Therefore, to foster an
environment that is conducive to attaining sustainable growth, businesses should make
clear the course of their digital transformation plan, place a strong emphasis on green
innovation, and consistently enhance their ESG performance. Similarly, Zhou et al. (2023)
confirm that ESG performance significantly affects firms’ sustainability performance and
innovation performance plays a mediating role between them. They advise managers of
firms in manufacturing to take into account eco-friendly initiatives and embrace new
technologies and tactics, according to the report. Innovation in product design helps
businesses reduce their environmentally harmful practices, such as the production of solid
waste and greenhouse emissions, while also helping them please their consumers. What is
more, companies should make the required efforts to train staff, maintain occupational
health and safety, improve job security and pay, and attend to community and stakeholder
issues in order to improve their reputation. Last but not least, authors claim that to

204



European Journal of Interdisciplinary Studies
Vol. 15, Issue 2

encourage green innovation and sustainable performance and eventually safeguard the
environment, regulatory agencies and stakeholders at all levels should keep an eye on how
industries are adhering to environmental laws and regulations.

Moving forward and exactly to the ESG-SDG paradigm via organizational effectiveness as
moderating factor, Ye et al. (2022) investigate how investing strategies, such as those that
address social, governance, and environmental challenges, affect the accomplishment of
the SDGs with organizational effectiveness (as the source for the rise in profitability) as a
mediator in the case of Chinese manufacturing companies. Their results demonstrate a
positive correlation between investment strategies in social and environmental issues and
the accomplishment of sustainable development goals. Thus, organizations which allocate
sufficient funds for projects aimed at mitigating environmental problems such as pollution,
global warming, waste disposal, ocean acidification and biodiversity loss enhance the
quality of the environment hence achieves SDG. In a similar vein, the SDGs' focus on social
concerns, economic challenges, public health difficulties, age discrimination, inequality,
education issues, and employment issues are all eliminated by investing in social issues.
Therefore, funding social concerns ensures that the SDGs will be met. Additionally,
increased investment in social and ecological issues raises organizational effectiveness,
which in turn raises the likelihood of achieving the SDGs.

5. Conclusions

This study has offered a thorough analysis of the research on the relationship between ESG
ratings and company performance, with a special emphasis on the manufacturing sector.
According to the bibliometric investigation, interest in this research topic has increased
significantly since 2009, across a wide collection of journals and geographic locations.
Scholars throughout the world are looking into how business sustainability actions and ESG
indicators relate to various financial and non-financial performance factors.

The results paint a complex picture, with evidence pointing in both ways. Many studies
have demonstrated a positive ESG-performance relationship, supporting the idea that
sustainable practices can boost performance by improving reputation, risk management,
long-term thinking, and stakeholder involvement. Other research, however, has
found a minimal or even negative relationship between ESG scores and performance,
demonstrating that sustainability measures do not always transfer into corporate profits,
particularly in the short term. The manufacturing industry has its own quirks, as large
manufacturers face higher demand for transparency and environmentally responsible
operations, while small suppliers may lack the capacity to spend extensively on ESG
actions.

Green innovation, cultural distance, and institutional factors have all been identified as
crucial moderators in understanding the different ESG-performance relationships between
nations and industries. A recent study also links ESG actions to attaining SDGs, improving
organizational effectiveness, and digital transformation. The research concludes that ESG
investing and sustainability practices are here to stay, however, implications may vary
depending on industry, geography, and business characteristics.

This study makes several contributions. It does a thorough bibliometric study to chart the
evolution of this research topic, finding significant themes such as CSR, environment,
governance, and green finance. A detailed literature evaluation focusing exclusively on
manufacturing fills a gap identified by conceptual keyword analysis. However, there are
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limitations due to the subjectivity inherent in any review and the search for relevant
literature. Further studies might improve on this work by investigating high-impact
moderators, addressing causality difficulties using panel data, and making use of advances
in ESG assessment. Attention could be paid to research in emerging markets and less
"visible" industries other than manufacturing, investigating the potential of integrating
sustainability into business success.
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