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1 | INTRODUCTION

It was recently reported that its new ethic guidelines cost the Norwegian sovereign wealth fund €1.3 billion over the

last decade (Handelsblatt,2017). The fund does not invest in companies producing weapons or infringing human rights.
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The major fund manager announced to stay with this strategy because it shares the opinion of the Norwegian public.

Corresponding investment strategies are summarized under the term socially responsible investment (SRI). Moreover,
the total assets under management in the US using socially responsible screens when creating a stock portfolio grew to
$8.7 trillion in 2016. This is an increase of 33 % since 2014. In total, one of five dollars under professional management
is invested respecting SRI criteria (Forum for Sustainable and Responsible Investment, 2016).

Typically, when facing a capital allocation decision, criteria for choosing the best investment are simply of a finan-
cial nature. In contrast, SR is a process that identifies investments with high contribution to environmental, social, and
governance (ESG) values (see e.g., Auer & Schuhmacher, 2016; Renneboog, Ter Horst, & Zhang, 2008). It integrates sus-
tainability criteria into investment decisions. Thereby, it is also possible to create social benefit and not only financial
profit (Bollen, 2007). The main reason for the increasing popularity is the growing pressure concerning sustainability
exerted by regulators and society. This effect was reinforced by the recent global financial crisis which lowered con-
fidence in financial markets and caused new regulations and policies (Sahut & Pasquini-Descomps, 2015). Since the
turmoil of the financial crisis, shareholders want to know how their money is invested and whether it corresponds to
the company’s and their own interests (Hopkins, 2016).

This raises the question of how to define ESG criteria. So far, there is no standardized definition, but firms show their
commitments to SRI by voluntary signings to responsible investment organizations. These organizations create own
definitions and guidelines. For example, the US SIF is an organization, which aims to advance sustainable and respon-
sible investing across all asset classes. Their aim is to generate a more sustainable and equitable society by assessing
ESG impacts of investment decisions (Forum for Sustainable and Responsible Investment, 2016). These three major
topics are widely used in SR literature (e.g., Auer & Schuhmacher, 2016; Dimson, Karakas, & Li, 2015; Lokuwaduge &
Heenetigala, 2016).

The increased attention of SRI among investors begs the question of how companies deal with ESG topics. One
could assume that especially companies who neglected sustainability issues in the past adapt their behavior, since
especially public listed companies depend on investors to buy shares of stock. Following ESG criteria as a firm is often
referred to as corporate social responsibility (CSR). The current problem that results from SRI research is the measure-
ment of CSR activity, since it is based on qualitative information. Most SRI research relies on SRI ratings provided by
third party organizations, such as rating agencies. However, not all companies are rated which might lead to a selection
bias.

This paper contributes to the literature in different ways. The first aim of this paper is to measure directly CSR
announced by the firm. Financial reporting, or more precisely annual reports, are identified to be the most reliable
disclosure to quantify a firm’s contribution to CSR. Simultaneously, it is observed that methods of textual analysis are
increasingly applied in accounting and finance literature on various research questions (e.g., Antweiler & Frank, 2004;
Tetlock, 2007; Li, 2008). These methods are used to obtain quantitative from narrative data. Studies analyzing annual
reports concerning ESG issues already apply methods of textual analysis (e.g., Giles & Murphy, 2016; Lokuwaduge &
Heenetigala, 2016; Loughran, McDonald, & Yun, 2009; Wilmshurst & Frost, 2000). Some of them require text read-
ing in their entirety and to manually classify the sentences. The extent of ESG reporting is judged using checklists or
decision rules (e.g., Giles & Murphy, 2016; Tilling & Tilt, 2010). Due to manual reading, they only allow to analyze small
sample sizes and include the problem of personal opinions. Other authors develop measures based on the GRI frame-
work. Those studies mostly try to include further disclosures or information besides annual reports (e.g., Lokuwaduge
& Heenetigala, 2016; Verbeeten, Gamerschlag, & Moller, 2016).

The method of using a word list tries to draw conclusions from the frequency of certain words in documents
(Loughran & McDonald, 2016). A different extent of self-contribution in the creation of word lists is determined in lit-
erature. It depends on the availability of an appropriate word list. Analyzing annual reports utilizing a word list is done
by many researchers in the field of accounting and finance (e.g., Loughran & McDonald, 2011, Tetlock, 2007). Regard-
ing ESG issues, a few researchers use word count methods. Loughran et al. (2009) search for ethics-related terms
applying only some keywords. Wilmshurst and Frost (2000) count words on environmental issues without providing a

word list. Verbeeten et al. (2016) develop a list of 32 keywords based on Global Reporting Initiative (GRI) framework
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indicators, representing social and environmental topics. Their list includes word chains and only provides a limited
view due to its small size. A useful list of words covering all ESG topics cannot be found in literature so far. Hence, the
second contribution of this paper is to generate a structured list of words which can be used to analyze a company’s
CSR in their annual reports. Following the methodology of Bodnaruk, Loughran, and McDonald (2015), Matsumoto,
Pronk, and Roelofsen (2011), and Larcker and Zakolyukina (2012), we create the word list by actively judging the
words of a sample. This eliminates the central point of criticism that several words of general lists may have differ-
ent meanings. In contrast to other methods of textual analysis, generating a black box should be avoided by explicitly
demonstrate the development process. Other studies supportively use dictionaries (e.g., Tetlock, 2007). Therefore,
further strategies are applied to face the problem of missing out certain dimension.

Furthermore, this study investigates how much a certain company reports on several different ESG aspects. This
allows to analyze whether companies reacted on the rising awareness of SRI by paying attention to CSR issues in their
annual reports. In general, recent literature indicates that social responsible reporting in annual reports has increased
over the last years - including a growing range of sustainability reporting tools (Siew, 2015). Numerous research on the
financial benefit of SRI finds varying results regarding different ESG categories or industry sectors. In the first place,
the aim of the paper is to identify and quantify differences and special characteristics in the extent of ESG reporting.

The remainder of this paper is organized as follows. Section 2 discusses the related studies on SRl and ESG report-
ing. Section 3 defines ESG and its relevant subcategories. Section 4 describes the data selection process and the sam-
ple. The word analysis and the methodology are presented in Section 5. Section 6 applies the ESG word list on the

firms’ financial reports. Finally, the last section briefly summarizes the main results and concludes the paper.

2 | CURRENT SRI MEASUREMENTS AND THE IMPACT OF ESG DISCLOSURES

SRIinvestment strategies aim to choose investments not only to maximize profits but also for moral purposes. Regard-
ing the benefit of SRI, the non-financial utility is undisputed while there is a differentiated view on the economic advan-
tages. SRI lacks the fact that SRI investors are sometimes willing to forgo financial returns to reach social or ethical
goals (Renneboog et al., 2008). Before being able to assess the financial success of SRI, there must be a measure to
identify a possible investment and to determine the degree of sustainability of an organization. Two forms of exercis-

ing SRI can be found:

* Exclusion-based strategies exclude certain investments for moral propose (e.g., weapons, alcohol, tobacco).
* Screening strategies systematically search for companies with high ESG ratings (Sahut & Pasquini-Descomps, 2015).

In response to the demand of SRI investors for reliable data on the social performance of firms, a large amount of
ESG rating agencies have emerged. These agencies independently certify firms in terms of their ESG related efforts.
Even if a consolidation process can be observed by now, there are still numerous data providers with a multiplicity
of different methodologies (Avetisyan & Hockerts, 2017). It seems likely that most of these scores are associated with
problems, e.g., how positive and negative assessments are offset (Escrig-Olmedo, Mufioz-Torres, Fernandez-1zquierdo,
& Rivera-Lirio, 2014). Furthermore, there is also a fundamental disagreement between the ESG ratings of different
rating agencies documented in the literatur (Berg, Koelbel, & Rigobon, 2020).

2.1 | SRI from investor’s point-of-view

An investment decision typically consists of two parts. On the one side, there is an investor and on the other side an
investment object. To find an investment object with specific requirements, the investor depends on relevant informa-
tion discloses. A voluntary initiative in terms of SRl is the United Nations Global Compact (UNGC). It targets on compa-

nies to comply their fundamental responsibilities in the areas of human rights, labor, environment and anti-corruption.
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According to the UNGC, it is not only about basic responsibilities to people and planet, but also ensuring long-term
success. The amount of business and non-business participants committing those values by voluntary signings is ris-
ing. Sjostrom and Welford (2009) document an increasing contribution to CSR reporting, supporting the assumption
that companies adapt their behavior in response to the rising awareness of SRI to meet investors’ requirements.

For companies, it is also an important question how CSR affects their market performance. There is evidence that a
high CSR ranking positively correlates to performance and enables firms to financially benefit from their engagements
(e.g., Kang, Germann, & Grewal, 2016; Kiessling, Isaksson, & Yasar, 2016). Bénabou and Tirole (2010) emphasize to con-
sider the motivation behind CSR. They summarize three different views on CSR and their impact on firm value in litera-
ture. The first more holistic understanding is that management wants to sustainably maximize future profits. It means
investors should focus on long-term perspectives. This understanding includes a positive influence on firm value. This
is in line with the results of Tang, Hull, and Rothenberg (2012) who state that companies benefit more from slowly and
consistently engaging in CSR. The two other views aim at a more individual social responsibility. The second one is a
kind of delegated philanthropy which means companies emphasize personal values of their stakeholders. According to
Glac (2014), this type of CSR gains in importance because shareholders increasingly submit social proposals on annual
meetings and cooperate with the management to positively influence social issues. It has also a positive effect on firm
value. The third view is that CSR can negatively impact performance if managers peruse personal ambitions to commit

themselves socially. This view is also called “CEO narcissism” (Petrenko, Aime, Ridge, & Hill, 2016).

2.2 | SRI from academia’s point-of-view

Nevertheless, not only investors but also most current SRI studies rely on these ratings provided by specialized orga-
nizations or rating agencies to identify investments. In order to evaluate the financial utility, the common procedure
is to compare the performance of socially responsible mutual funds to benchmark portfolios or conventional funds.
Some researchers obtain a different result depending on regions, industries or ESG subcategories. Brammer, Brooks,
and Pavelin (2006) find a positive correlation between ESG ratings and stock returns for the category “employment”
and a negative correlation for the categories “community” and “environment”. Their overall social score implies that
companies with high social scores tend to have lower returns. Sahut and Pasquini-Descomps (2015) analyze monthly
stock market returns in three different countries conditional on a news-based ESG rating. They however find a small
significant impact for changes of some subcategory ratings. Auer and Schuhmacher (2016) find that depending on the
region and industry focus an investment based on ESG criteria maximally achieves an average market performance but
can also be less profitable. The results are obtained by comparing the performance of low- and high-rated ESG port-
folios to each other and to passive benchmarks. Their study relies on ESG scores provided by Sustainalytics. Bollen
(2007) examines investors’ cash inflows and outflows of socially responsible and conventional mutual funds as well
as their sensitivity to lagged returns. He finds that investors benefit from the socially responsible attribute. Kempf
and Osthoff (2007) apply ratings provided by KLD Research & Analytics and examine whether investors can improve
their performance based on a straight forward trading strategy: Buy stocks with high SRI ratings and sell stocks with
low SRI ratings. They show that it is possible to create significant abnormal returns exercising this strategy. Dimson
et al. (2015) use an alternative measure for ESG and analyze special ESG engagements of companies. These engage-
ments are structured in different ESG categories. The results show one-year abnormal returns following successful

ESG engagements. Hence, the findings on financial utility of SRI are very heterogeneous.

2.3 | ESG reporting as a foundation for SRI

Thus, there is a very differentiated picture of SRI and CSR. On the one hand, researchers find positive, negative and

neutral effects of SRI strategies on realized returns. They even receive different results depending on subcategories or
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industries within a single study. Hence it is not entirely clear whether SRl is beneficial from a single financial standpoint.
On the other hand, the effect of CSR on the firm value also depends on the implementation and inner motivation of
the management (Wijethilake, 2017). A reason for the differentiated image is that CSR is hard to measure (Pérez &
Rodriguez del Bosque, 2013). It is based on qualitative characteristics. Most studies apply ratings provided by ratings
agencies or other organizations. This means to rely on the quality of their metrics without understanding underlying
factors.

However, investors need information to make investment decisions. Companies constantly disclose information
themselves. Therefore, other researchers directly focus on various forms of disclosure (e.g., websites, environmental
reports, annual reports) when examining CSR (e.g., Buhr & Freedman, 1996; Clarkson, Fang, Li, & Richardson, 2013;
Tilling & Tilt, 2010; Williams & Ho Wern Pei, 1999). According to Bebbington, Larrinaga, and Moneva (2008), the
extent of social and environmental disclosures has risen over the last decade. However, Kim, Park, and Wier (2012)
analyze if showing CSR results in a responsible, transparent and reliable way of reporting financial information to
shareholders. Their results document that social responsible companies are in fact less likely to manipulate financial
information and to be subject to investigations. It is risky to draw conclusions in the other direction, especially fac-
ing voluntary social and environmental disclosures without paying attention to the motivations behind the decision to
disclose (Bouten, Everaert, & Roberts, 2012).

In contrast to voluntary disclosures, financial reporting of public listed firms is compulsory. It is subject to high
reporting framework quality standards and enables comparability and reliability (La Cuesta & Valor, 2013). Therefore,
researchers analyzing CSR in firms’ disclosures often focus on annual reports (e.g., Giles & Murphy, 2016; Lokuwaduge
& Heenetigala, 2016; Wilmshurst & Frost, 2000). Connecting financial and sustainability information is called inte-
grated reporting (IR). The usage of IR varies across countries and is related to country-level determinates like investor
and employment protection laws or environmental and social development (Jensen & Berg, 2012). IR does not nec-
essarily have to be better for the company than stand-alone ESG reporting. Nevertheless, it is a useful tool to inte-
grate ESG issues in the core business model (Maniora, 2017). According to Eccles and Serafeim (2014), IR is essential
to satisfy the rising awareness on sustainability issues. Despite strong regulation, there are researchers identifying
companies applying ESG reporting in annual reports only to contradict critique on their business operation or to dis-
tract from negative towards more positive aspects. Those authors base their findings on legitimacy theory (e.g., Giles
& Murphy, 2016; Patten, 1992; Tilling & Tilt, 2010). This theory states that managers implement strategies, including
disclosures, to demonstrate society to meet its expectations. As managers have different perception, they will adopt
different strategies to influence public awareness. In case of considerable events, which negatively influence a com-
pany’s reputation, its legitimacy is threatened (Deegan, Rankin, & Tobin, 2002). This is particularly the case if events
cause strong media response as this can induce public pressure (Kuo & Yi-Ju Chen, 2013).

In the United States public held companies are obligated by law to publish annual reports on form 10-K. The 10-K
reports are comprehensive reports on a company’s business and financial condition. The US Securities and Exchange
Commission (SEC) regulates this type of disclosure. Accounting researchers have been examining numerical financial
data in those reports for decades (Li, 2010). However, SRl is about introducing new criteria apart from financial crite-
ria in investment decisions. Consequently, the problem is to convert qualitative narrative data on the contribution of
companies to CSR from annual reports into quantitative results. Therefore, methods of textual analysis can be applied.

3 | CATEGORIZATION AND DEFINITION OF ENVIRONMENT, SOCIAL, AND
GOVERNANCE

In order to determine the ESG activity of a firm, we define and quantitatively describe the ESG content in financial
reports. Therefore, we create an ESG word list which subsequently can also be used for various research on CSR and
SRl investment strategies. Based on existing textual analysis literature a procedure is developed, which enables us to

create a meaningful list.
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TABLE 1 Topics, categories and subcategories of the ESG word list

Governance
Corporate governance
Audit and control
Board structure
Remuneration
Shareholder rights
Transparencyb

Talent’

Environmental
Ecosystem service
Access to land
Biodiversity management

Water

Social

Public health
Access to medicine
HIV and AIDS
Nutrition

Product safety
Society”

Charity”
Education’

Employment’

aAdditional (sub-)category added to the categorization by Dimson et al. (2015).

Business ethics
Bribery and corruption
Political influence
Responsible marketing

Whistle-blowing system

Climate change

Biofuels

Climate change strategy
Emissions management and

reporting

Human rights

Community relations
Privacy and free expression
Security

Weak governance zones

bRenamed (original: Transparency and performance).

Sustainability management and reporting

Disclosure and reporting
Stakeholder engagement

UNGC compliance

Governance of sustainability issues

Environmental management
Environmental standards
Pollution control

Product opportunities

Waste and recycling

Supply chain environmental standards

Labor standards
Diversity

Health and safety
ILO core conventions

Supply chain labor standards

Following Prasad’s (2008) guidelines for methods of content analysis, content categories have to be developed. The

computational linguistics literature emphasizes that the quality of results is extremely dependent on the categories.

Categories must be expressed explicitly and face the problem (Berelson, 1952). The word list is based on three main

topics: environmental, social and governance. There are several ESG categorization schemes (e.g., Dimson et al., 2015;
Giles & Murphy, 2016; Lokuwaduge & Heenetigala, 2016). Since the structure and categories of Dimson et al. (2015)

are considered meaningful, they are adopted for our ESG word list. During the creation process, further categories

are added to reach a more comprehensive definition. We apply a three level approach and subdivide the ESG topics

by 10 categories and assign in total 40 subcategories in this paper. Table 1 provides an overview of our topics and

(sub-)categories. The goal is to find words by assigning them to the respective categories.
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4 | SAMPLE DESCRIPTION

4.1 | Sample selection

The sample consists of 10-K reports and proxy statements of the 25 largest companies (by market capitalization) in
the S&P 100 index. Included are the fillings of the last four years to be able to identify changes within the investigation
period. This leads to a final sample of 100 reports. We selected these companies for our sample because they published
a suitable amount of ESG related information for the whole sample period. Furthermore, these companies represent
a broad variety of different industries (see subsequent Table 6). We include the proxy statements, because the items
10-14 of form 10-K are typically set forth in the following proxy statement. The proxy statement is also called “annual
report to shareholders”. The shifted items 10-14 deal with ESG related topics like corporate governance, executive
compensation, board structure or director independence. The 10-K reports and proxy statements are downloaded
from the EDGAR database.

4.2 | Sample editing

Following Bodnaruk et al. (2015) an instruction is developed which standardizes the creation of text files. They exam-
ine texts using HTML format. For example, the applied program ignores blanks, line breaks, numbers and punctuation
marks so they do not have to be removed (especially tables, page numbers and hyphens). The standardized process
requires to removes parts like SEC headers, table of contents, appendixes, phrases in footers, etc. All steps of the entire

procedure are presented in Appendix 2.

5 | ESG WORD LIST CREATION AND ANALYSIS
5.1 | Reduction of term-document matrix

In this section, we describe the procedure of extracting ESG words from our sample. Therefore, we create a list of all
relevant words appearing in a report including their frequency. In textual analysis, this information is represented in a
term-document matrix, so this strategy is named “reduction of term-document matrix” (RTDM). It is based on actively
judging all words appearing in a report. First, three reports are randomly selected from the sample. The main rule is to
assign a word to the ESG word list if the word appears in an ESG context in the majority of its occurrences. The context
is judged and words are assorted to the respective ESG category. Moreover, the word must appear in at least 5 % of all
reports.1 This approach is common in related word list literature (e.g., Bodnaruk et al., 2015; Larcker & Zakolyukina,
2012; Loughran & McDonald, 2011; Matsumoto et al., 2011).

Our categories are based on Dimson et al. (2015) who do not use a word list to evaluate CSR engagements. In some
cases, it is not possible to assort a word to the subcategory level because it is used in the context of several subcate-
gories or even categories. Therefore, the final list also contains words on the topic and category level. Conversely, it
does not mean that a subcategory is not addressed at all if it does not contain words. It can partially be covered by more
general ESG words as well. Those subcategories are kept in the structure since they contribute to a precise definition
of their category.

We explicitly search for single words. Loughran et al. (2009) use two panels. Panel A only permits single words and
panel B also allows word chains. It is important to not just mix them up otherwise one distort the result by double
counting. For example, if a list contains the word “ethic” and the term “code of ethic”, the term would be counted twice.
They can handle this problem because panel A only consist of four words which are not contained in panel B indi-
vidually. This separation is not possible when a broad topic is examined because the word list becomes much Iarger.2
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FIGURE 1 Proportions of the top 25 most frequently appearing words in all reports of the sample for both “all
words” and “ESG words”

Loughran und McDonald (2016) argue that the context is a “signal-to-noise tradeoff”. In our case, the noise of double
counting is stronger than the additional signal and we forego to add word chains in our word list as their meaning can
typically be covered by a single word of the ESG list.

5.2 | Stop lists and Zipf's law

Applying the RTDM strategy is time consuming and further procedures have to be implemented. An approach which is
often used in literature is the concept of stop lists (Henry, 2008). This is based on Zipf’s law. By taking a deeper look at
the distribution of words in a corpus it is possible to determine a certain regularity. Typically, a few words dominating
the distribution (Manning & Schiitze, 2000). This fact is visualized by plotting the relative frequency of appearance
(word counts/total words) of all words and the relative frequency of ESG words (word counts ESG/total words ESG)
appearinginthe sample. Figure 1 shows that the distribution of words is dominated by few top words. Words occurring
so often that they include no discriminatory power are defined as stop words. For example, the top 5 words of the full
corpus are “the”, “of”, “and”, “to” and “in”. Using methods of textual analysis, it is common to exclude them from the
analysis list (Henry, 2008).

Besides using a stop list, Zipf's law shows another important aspect when applying a word list. The cumulative per-
centage of the top 25 ESG words on all ESG words in the sample is about 53.8 %. They have the highest impact when
using the results for the further analysis. Therefore, Loughran and McDonald (2016) emphasize that research applying
word classifications must clearly reveal the proportions of the words with the highest frequency of appearance. This
allows to identify possible misclassifications due to the subjective decisions of the author.”

We use astop list provided by Lextek (2016) after checking for possibly relevant ESG words and enlarge the stop list
step by step. Examining the words of the first report only the predefined stop list is excluded. The first step of enlarging
the stop list takes place while examining all words contained in this report. Besides searching for ESG words, words are
marked stop words if they obviously never signal an ESG topic. When finding words, which match a certain group of
words, it is tried to add further words belonging to that group. Those lists and groups do not claim for completeness.
The final procedure to reduce the number of words is to use words which have neither been chosen to be ESG nor to
be stop words. If a word is not considered to be one of these two categories in at least two reports it will be assigned
to the stop list as well.

5.3 | Outliers diagnostic

Since the word list is based on few reports so far, there is a low statistical expressiveness of the words. Some of them
have been considered ESG based on a small number of appearances. Therefore, we conduct an outlier diagnostic.
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FIGURE 2 Frequency distribution of the word warranties in all reports of the sample

Coming from a preliminary word list created with the RTDM strategy, the frequency of appearance in all 100 reports
is counted. If a word appears more often in another report than in initial reports, it is considered as an outlier. The
preliminary word list contains 318 words. Nearly every word on this list is an outlier in at least one of the 100 reports.
Words are verified by executing a context check for the two largest outliers. If two reports do not confirm a word
distinctly a third report is checked and so on. An example for a rejected word is “warranties”. It was considered ESG
in the category “product safety” based on reports of manufacturing companies. In these reports, it appears less than
ten times in total. The outlier diagnostic shows extremely high outliers (up to 238) in reports of companies operating
in the financial sector. This situation is illustrated in Figure 2. In this sector, the word is not only used as a protection
against defects of products but also as a financial product. Thus, the word was removed from the initial ESG list. The
outlier diagnostic has several further positive effects, besides improving the statistical power. In addition, words are
rechecked and new reports are reviewed in parts of the text which are assumed to deal with ESG topics. Thereby, some
potential ESG words are extracted for further analysis. The outlier diagnostic reduced the word list from 318 potential
words to 284 words but also adds 73 new potential ESG words.

5.4 | Further rectifying strategies

The 10-K reports and proxy statements are analyzed in a merged file containing up to 6,000 different words. Since
creating our ESG word list using the RTDM strategy is still time consuming as it is mainly based on the first three
reports. This bears the risk of missing words which are contained in other reports. The following section demonstrates

additional strategies facing this problem and providing a broader perspective.

5.4.1 | Initial word list

One strategy to search for words is the usage of an “initial word list” (IWL). As described, the ESG categories are based
on Dimson et al. (2015). In some cases, the denominations of those categories and their subcategories are words them-
selves but mostly they are word chains. In order to make them useable they are divided into single words. Afterwards
it must be judged whether they are still relevant ESG words. For example, “transparency and performance” consists
of three words. The only relevant word which is included in the initial word list is “transparency”. The word “and” is a
classical stop word and “performance” alone does not make the impression to be a relevant ESG word. The result of
this procedure is the initial word list.

5.4.2 | Existing general dictionaries

This strategy is based on the idea that several authors build their word lists on dictionaries or existing word list. So far, a
predefined ESG list does not exist. We use Lexis Nexis for our initial word list. It provides a comprehensive list of terms
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TABLE 2 Forms of the word “to evaluate”

verb 3" person past simple past participle person person (pl.)
evaluate evaluates evaluated - evaluator evaluators
gerund noun (pl.) noun adjective adverb abbreviation
evaluating evaluations evaluation evaluative - -

sorted by subjects. Each of the 19 subjects contains numerous subcategories which themselves are separated again
and so on. In total, there are 6,070 terms consisting out of 3,186 different words. Some terms appear more than ones
because it is possible that they fit in more than one category. In most cases the terms are word chains. Consequently,
there is a list of 6,070 word chains to filter words for our ESG list which contains only single words. Three steps are
executed to extract possible words.

The first step is to check which subjects match ESG topics. Therefore, the relevance of first level terms (19) and sec-
ond level terms (357) is reviewed. If a term is selected to possibly contain ESG words also its lower levels are included.
The result is a list of 2,071 terms consisting of 1,480 words. In the next step, we examine if the selected terms contain
potential ESG words. Aword is selected if there is the probability that it is an appropriate ESG word. The intermediate
result are 516 potential ESG words. Finally, words which already appeared in examined reports are deleted. 430 words
are left to undergo a context check.

5.4.3 | Root words

This strategy is about inflections of root words (Loughran & McDonald, 2011; Turney & Pantel, 2010). A root word
is always adapted to the respective usage so there are different forms of a word. Some forms of ESG words are not
contained in the preliminary word list but they can appear in one of the 97 remaining reports. Since those forms have
a similar meaning there is a high chance to consider them ESG words. Checking the preliminary ESG list, words are
categorized by twelve possible forms. An example is given in Table 2. The idea of this strategy is to add missing types.
The total procedure of this section generates a list of 176 potential ESG words.

It is not meaningful to add all types for each word. There are four reasons. Technical reasons for not adding them

are, if they...

1. do not exist. Some forms do not exist for certain words.”

2. areidentical. Mostly, this is the case for the noun and the verb of a root word. Examples are the words: “vote”, “con-

trol” and “review”.
Additionally, adding inflections of root words is not meaningful, if...
1. the contained word represents a word chain. There are word chains which are addressed by one of their words.

They are only considered ESG in that specific context.’
2. they obviously do not have an ESG meaning in the context of 10-K reports and proxy statements.

5.5 | Context check

After completing all “further strategies” (IWL, Nexis, root words), there are several word lists. These lists are merged
to a list of potential ESG words. After deleting double words, it comprises 650 words. Executing a context check is
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still necessary to verify them. 190 of them do not appear in any report of the dataset. 95 appear in less than 5 % of
the reports. In order to verify the rest, the context is reviewed in at least two reports with the highest frequency of
appearance. Aword is considered as ESG related when it is used in ESG context in the majority of its appearances. This
step leads to the final ESG word list with 482 words provided in Table 3.

6 | ESG ADDRESSED IN FINANCIAL REPORTING

After generating the final ESG word list, the aim of the subsequent section is to verify the robustness of the results
and thereby to quantify and analyze the usage of ESG vocabulary in financial reports. Hence, we begin our anal-
ysis with an overview on the distribution of ESG words. Moreover, we analyze the different categories and their
subcategories.

6.1 | Distribution of ESG words

In a first step, we shed light on the question how many ESG words are used in reports without differentiating between
categories or years. The total share of all ESG words across all reports is 3.7 %. The average share on total words is
slightly higher, around 4.0 %. Looking at single reports, there is a significant difference of ESG words between reports
with the most and the least ESG words. The report with the lowest share consists of only 1.8 % ESG words was pub-
lished by Berkshire Hathaway Inc. in 2015, whereas the 2012 Johnson & Johnson report contains 6.5 % ESG related
words.

The percentage of ESG-related words in financial reports is provided in Table 4. It is remarkable that the three topics
are addressed to a different extent. 88.9 % of ESG words are governance related, which is 3.4 % of all words in the
sample reports. The second most is “social” which makes up to 8.8 % of ESG words. The share of environmental words
of all ESG words is only 2.3 %. A reason might be that corporate governance related topics are on the shareholders’
agenda for a longer time than the remaining categories which are emerging at present. Furthermore, the regulation is
more oriented towards corporate governance than social or environmental reporting terms.

Table 5 shows that all topics are addressed to a greater extend in proxy statements than in 10-K reports. The
biggest difference is observed for the topic governance. The reason is the strong role of the category “corporate gov-
ernance” which mainly contains shareholder-related subcategories. Thus, the influence of “corporate governance” can
be explained by the mandatory content of proxy statements. They mainly contain shareholder-relevant information
on voting procedures as well as background and compensation of nominated candidates.

6.1.1 | Governance

The high percentage of governance words is not surprising. First, the topic governance is a broadly formulated term.
It deals with issues of leading a company and considering stakeholders’ interests and sustainability. Second, the cate-
gories and subcategories of governance are by now mostly mandatory contents in financial reports. Certain issues are

» o« » o«

even part of compulsory headlines of a 10-K report like: “corporate governance”, “board structure”, “director indepen-
dence’, “controls”, and “executive compensation”.

The categories of governance are unequally distributed. 1.1 % of all governance words are categorized in “business
ethics”, 7.6 % in “sustainable management and reporting”, whereas 85.9 % are assorted to the category “corporate gov-
ernance”. That group focuses among others on shareholders’ interests. Hence, public hold companies pay remarkable
higher attention to their shareholders than to other stakeholder groups. The great effect of corporate governance is

mainly triggered by three subcategories. The subcategories “remuneration” (33.3 %), “audit and control” (19.9 %), and
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TABLE 4 Distribution of all ESG words in the sample on the topics, categories and subcategories

total rel. % topic Cumulative Cum. %
GOVERNANCE 16268 5.39% 301830 100.00%
Corporate governance 20531 6.80% 259151 85.86%
Audit and control 59990 19.88%
Board structure 16681 5.53%
Shareholder rights 38068 12.61%
Transparency 6486 2.15%
Remuneration 100620 33.34%
Talent 16775 5.56%
Business ethics 1114 0.37% 3451 1.14%
Bribery and corruption 359 0.12%
Political influence 1968 0.65%
Responsible marketing 0 0.00%
Whistle-blowing system 10 0.00%
Sustainability management and reporting 4428 1.47% 22960 7.61%
Disclosure and reporting 8756 2.90%
Governance of sustainability issues 0 0.00%
Stakeholder engagement 9755 3.23%
UNGC compliance 21 0.01%
SOCIAL 3884 13.00% 29897 100.00%
Public Health 3427 11.47% 6930 23.19%
Access to medicine 1929 6.45%
HIV and AIDS 69 0.23%
Nutrition 18 0.06%
Product safety 1487 4.98%
Human rights 309 1.03% 1836 6.14%
Community relations 948 3.17%
Privacy and free expression 547 1.83%
Security 32 0.11%
Weak governance zones 0 0.00%
Labor Standards 1189 3.98% 7631 25.50%
Diversity 5138 17.19%
Health and safety 1289 4.31%
ILO core conventions 6 0.02%
Supply chain labor standards 9 0.00%
Society 1358 4.54% 9616 32.17%
Charity 1930 6.46%
Education 1282 4.29%
Employment 5046 16.88%

(Continues)
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TABLE 4 (Continued)

total rel. % topic Cumulative Cum. %

ENVIRONMENTAL 2360 29.71% 7943 100.00%

Climate Change 713 8.98% 2524 31.78%
Biofuels 23 0.29%
Climate change strategy 731 9.20%
Emissions management and reporting 1057 13.31%

Ecosystem Service 73 0.92% 797 10.03%
Access to land 11 0.14%
Biodiversity management 39 0.49%
Water 674 8.49%

Environmental management 590 7.43% 2262 28.48%
Environmental standards 0 0.00%
Pollution control 724 9.11%
Product opportunities 0 0.00%
Supply chain environmental standards 0 0.00%
Waste and recycling 948 11.94%

TABLE 5 Average share of ESG words on total words for topics and categories (10K vs. proxy)

10-K proxy combined
ESG 1.66% 6.60% 3.98%
GOVERNANCE 1.29% 6.04% 3.52%
Corporate governance 1.025% 5.261% 3.029%
Business ethics 0.024% 0.063% 0.042%
Sustainability management and reporting 0.184% 0.360% 0.259%
SOCIAL 0.28% 0.46% 0.35%
Public health 0.121% 0.042% 0.077%
Human rights 0.017% 0.026% 0.021%
Labor standards 0.059% 0.140% 0.093%
Society 0.052% 0.184% 0.115%
ENVIRONMENTAL 0.10% 0.11% 0.10%
Climate change 0.032% 0.027% 0.041%
Ecosystem service 0.009% 0.011% 0.006%
Environmental management 0.029% 0.029% 0.031%

All topics/categories include their respective subordinated levels.
For reasons of space this table contains only results up to category level.

“shareholder rights” (12.6 %) make up two thirds of all governance related words. These findings confirm the strong

shareholder-oriented reporting in these parts of the reports.
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TABLE 6 Sector classification (based on GICS sectors)

IT software Financials Consumer Staples
Facebook Bank of America Coca-Cola

Google Berkshire Hathaway PepsiCo

Microsoft JP Morgan Chase Procter & Gamble
Oracle Wells Fargo Wal-Mart

Visa

IT hardware Health Care Telecommunications Services
Apple Johnson & Johnson AT&T

Cisco Systems Merck & Co Verizon

Intel Pfizer

Energy Industrials Consumer Discretionary
Exxon Mobil General Electric Amazon

Chevron

6.1.2 | Social

The shares of the categories on all social words are distributed more equally. The distribution of “society” (32.2 %),
“labor standards” (25.5 %) and “public health” (23.2 %) are relatively similar. We only find that the share of the cate-
gory “human rights” (6.1 %) is smaller. Two subcategories have to be highlighted. The biggest share of all social words
is categorized in “diversity” (17.2 %), so that this subcategory is responsible for the large share of “labor standards”.
However, it is not always possible to separate “diversity” and the category “human rights”. For example, when words
like “gay”, “minority” or “ethnicity” are used, it is mostly about the willingness of companies to strive for diversity in
their workforce, but sometimes the transition to human rights issues is fluent. The definition of “human rights” is more
focused on the company’s environment whereas “diversity” could be reached by internal measures. Empirical evidence
shows that SRl investors are willing to pay a price for investing ethical and therefore addressing these topics in reports
emerges to obtain these investors. (Belghitar, Clark, & Deshmukh, 2014). In fact “diversity” is obviously most impor-
tant for the examined companies. E.g. Li et al. (2017) demonstrate the importance of gender diversity on the board for

the development of the firm’s environmental policy as well as for the improvement of its corporate governance.

6.1.3 | Environment

Environmental words have currently the lowest share in the financial reports. In average, a financial report approx-
imately contains 80 environmental words. Even environmental statements are not mandatory, the number of
environmental-related words shows that it is worth to conduct a more detailed examination.

It is noteworthy that the words being assorted directly to the topic represent a big share of 29.3 % on all
environmental-related words. Therefore, it is not possible to draw more conclusions without reading the context. In
line with the current public debate, the most discussed category also in financial reports is “climate change” (31.8 %).
It mainly includes the management of emissions and strategies on climate change. This topic has not only an emerging
financial impact on a global perspective (Goldman Sachs Group, 2009; Nijhof, Lenssen, Roger, & Kievit, 2014), current
literature also shows that on a firm level, disclosures of greenhouse gas emissions and carbon performance are signif-
icant value relevant (Liesen, Figge, Hoepner, & Patten, 2017). The category “ecosystem service” (10.0 %) is the least
mentioned category. Almost the entire impact is caused by its subcategory “water”. The subcategory “biodiversity”
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TABLE 7 Average share of ESG words on total words for topics (Industry sectors)

ESG Environmental Social Governance
Health care 5.05% 0.07% 0.69% 4.29%
Teleco services 4.81% 0.06% 0.41% 4.34%
Energy 4.47% 0.35% 0.38% 3.75%
Consumer staples 4.28% 0.12% 0.36% 3.80%
IT software 3.81% 0.04% 0.27% 3.50%
IT hardware 3.63% 0.06% 0.27% 3.29%
Consumer discretionary 3.31% 0.08% 0.26% 2.97%
Industrials 3.10% 0.12% 0.21% 2.77%
Financials 3.06% 0.10% 0.26% 2.69%

For reasons of space this table contains only results of the topic level. Min/max values in each category are marked bold.

only represents a marginal share. Despite containing some very specific words, it is rarely an issue for the examined
companies. Further subcategories belonging to the topic environmental which may play a great role are “waste and
recycling” (11.9 %) and “pollution control” (9.1 %). Both are assorted to the category “environmental management”
which makes up 28.5 % of all environmental-related words. This finding is not surprising as companies of different sec-
tors are affected in various ways by the previous mentioned subcategories and also the possibilities to affect these
emissions differ. Hence, especially for these terms a more sophisticated analysis is noteworthy.

6.2 | ESG across industries

The subsequent section aims to analyze differences and characteristics of ESG reporting across industries. In gen-
eral, there are various business classifications in economy. Our analysis mainly follows the Global Industry Classi-
fication Standard (GICS) sector group classification. However, the sector information technology is separated into
two groups by having a closer look at GICS industries. They are entitled “IT hardware” and “IT software”. We expect
differences in the ESG reporting especially for environmental topics because of the very different business models.
This separation is also in line with SIC divisions categorization which separates these companies into “manufactur-
ing” (hardware) and “service companies” (software). The categories and the respective companies for each category
are shown in Table 6. The sectors industrials and consumer discretionary have only assorted one company in each
case.

Table 7 shows the average share of ESG words on total words for each sector. The dominating sector with the high-
est shares of ESG words is health care (overall 5.1 %). Only in the subcategory environmental dominates the energy
sector strongly. This industry sector is currently in the publics’ focus regarding the climatic change. Energy pro-
duction indicates high natural resources, emission of pollutants or interfering in ecosystems. Therefore, these com-
panies might face a high demand on information about sustainability strategies by the shareholders, also because
stricter governmental regulations about e.g., pollution control directly affects their business model. In contrast, com-
panies belonging to financials address ESG topics in a distinct lower frequency (3.1 %). The information demand in
this sector might still be more oriented on the financial statement. Overall, it can be seen that the amount of ESG
reporting is highly related to underlying business models and cultures (Lies et al., 2012; Sethi, Martell, & Demir,
2017).
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TABLE 8 Trend of average share of ESG words on total words for topics and categories (2012 - 2015)

2012 2013 2014 2015 2012-2015

ESG 3.88% 3.94% 4.13% 3.95% 1.70%
GOVERNANCE 3.46% 3.52% 3.67% 3.45% -0.12%
Corporate governance 3.004% 3.015% 3.156% 2.927% -2.56%
Business ethics 0.033% 0.046% 0.042% 0.050% 52.48%
Sustainability management and reporting 0.235% 0.261% 0.269% 0.274% 16.43%
SOCIAL 0.35% 0.34% 0.35% 0.37% 7.35%
Public health 0.081% 0.076% 0.072% 0.081% -0.12%
Human rights 0.020% 0.021% 0.022% 0.023% 15.05%
Labor standards 0.086% 0.089% 0.096% 0.104% 21.38%
Society 0.116% 0.112% 0.116% 0.114% -1.38%
ENVIRONMENTAL 0.08% 0.09% 0.11% 0.12% 55.53%
Climate change 0.020% 0.023% 0.038% 0.046% 126.29%
Ecosystem service 0.008% 0.009% 0.010% 0.010% 25.53%
Environmental management 0.027% 0.025% 0.029% 0.034% 23.10%

All topics/categories include their respective subordinated levels.
For reasons of space this tables contains only results up to category level.

6.3 | Emerging topics in ESG reporting

Table 8 provides the average shares of ESG words on total words in all reports between 2012 and 2015. We find an
upward trend, documenting the increasing importance of ESG topics for corporate disclosures. In total, the average
share increased by 1.1 pp over the sample period.

The trend of the average share of governance words on total words looks similar to the trend of all ESG words. The
reason is the dominant role of governance-related words within all ESG words.

The category “corporate governance” dominates the topic governance. However, we find a slight decrease in the
share of “corporate governance”. While it is still the leading category, a level of saturation might be reached in the
reports. It is also the category with the longest history, while the other two categories are more emerging during the
last years. In line with this development, they both show an upward trend. “Business ethics” almost doubled its share in
the sample period, indicating strong increased attention in this topic after the financial crisis (Fassin & Gosselin, 2011;
Kemper & Martin, 2010).

We also find a general upward trend in the topic social. This trend is especially driven by the category “labor stan-
dards”. “Diversity” and “employment” are the most impactful subcategories within the topic “social”. This development
might be driven by the insight that an active diversity management could also affect a firm’s financial performance
(Conyon & He, 2017; Vieira, 2017) and furthermore retroacts to other directly ESG related intents (Li et al., 2017;
Velte, 2016). In addition, when Generation Y in the foreseeable future will dominate the workforce (Eisner, 2005) and
millennials will succeed them, their specific values and understanding of work will become increasingly relevant for
employers (Cennamo & Gardner 2008; Wong, Wan, & Gao, 2017). Especially in terms of corporate disclosures this
information might be relevant not only for shareholders but also for recruiting talented new employees (Albinger &
Freeman, 2000).

The topic showing the steadiest growth in the average share of its words is “environmental”. Coming from a compa-
rably low level in 2012 the average share of this topic almost doubled in 2015. This growth was mainly caused by the
category “climate change”. It is by far the largest gain of average share on total words among all categories of the ESG
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word list. This development indicates a rising awareness of companies concerning their impact on climate change. The

related category “environmental management” also grows strongly.

7 | CONCLUSION

The awareness of SRI among investors is rising. Literature indicates that CSR also increased in response. Measuring a
company’s contribution and thereby identifying sustainable investments is difficult, since CSR is based on qualitative
data. Most current SRI research applies socially responsible ratings and SRI investors have therefore to rely on third
party information. In contrast, this paper approaches the problem by analyzing company data such as annual reports
as the most reliable sources of firm information. The aim is to convert unstructured narrative content into quantita-
tive data using textual analysis. For this purpose, we generated an exhaustive ESG word list based on 10-K reports and
proxy statements and structured this list in 10 categories and 40 subcategories. Afterwards, we manually analyzed
100 reports and found that the typical ESG vocabulary in the reports is quite similar. Hence, the number of included
reports in our analysis seems reasonable but it should potentially be extended in the future to accommodate newly
emerging topics. This structured list allows a sophisticated analysis of ESG reports and a direct quantification of sev-
eral different aspects of ESG reporting. Textual analysis in this context could be a helpful instrument to make large
amounts of unstructured data comparable and to support human decision-making.

Furthermore, we use this list to analyze the ESG content companies state in their annual reports and thereby pro-
vide the robustness of our word selection methodology. The results show a current 4.0 % average share of ESG words
on total words. We find that the three ESG topics are addressed to a different extent. Governance, especially its cat-
egory corporate governance, dominates the topics social and environmental. Due to our definitions, this indicates a
remarkable higher focus on shareholders than stakeholders in general. Historically, this is also the most persisting ESG
topic while the other aspects are strongly emerging during the past decade.

This paper contributes to literature in several ways. First, it helps to understand the usage of a topic-based word list
in accounting and finance. Second, the ESG word list can be used to examine the extent of ESG reporting in a unique
granular way. It enables to reveal differences in the ESG levels as well as conspicuous changes, without reading the
reports. Third, indications for a relation between changes in reporting and real events, especially negative media pres-
ence, are detected. In a next step, it could be interesting to prove this relation on a broader basis. Fourth, one outcome
of this study is a relatively exhaustive ESG word list. Researchers and investors can easily adopt the list to their own
needs and apply it for various research issues on SRl and CSR. It could be of general interest to examine the relation
between the usage of ESG words and corporate performance indicators or stock returns. At the current state, our aim
is to expand generally the textual analysis methodology to the emerging field of ESG reporting. Our ESG word list may
therefore serve as a general basis for future research in this topic.

ENDNOTES

Words which are directly related to ESG or are root words are not affected by the 5 % rule.

The problem of only using single words is that most words appear in different contexts.

The most 50 frequently ESG words in the 10-K reports and the proxy statements are shown in Appendix 1.

Another example is the word “aircraft”. It was assorted to the topic governance in the category business ethics. The original
reason is that in some reports it appears in the context of regulations regarding private and business use of the company’s
aircraft. The outlier diagnostic shows that companies operating in the aviation sector or being part of its supply chain use it
in the context of their products as well.

For example, there are no other forms of the words brother and sister except their plurals. Another example is that there is
no verb for the word talent. The list also contains some proper nouns like ,ruggie".

An example is the word nations. It is part of the chain united nations in the majority of its appearances. Abbreviations are
also counted to this category because they represent a word chain. For example, the term CSR stands for ,corporate social
responsibility*

[N
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7 Inorder to calculate the total words of adocument, we exclude letters and roman numbers that are not representing words.
There most likely usage is in enumerations.
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APPENDIX 1: 50 MOST FREQUENTLY OCCURRING ESG WORDS IN 10-K REPORTS AND
PROXY STATEMENTS

Word % of ESG Cumulative % Word % of ESG Cumulative %
compensation 11.06% 11.06% ms 0.90% 54.66%
awards 4.39% 15.45% oversight 0.85% 55.51%
independent 2.99% 18.44% notice 0.83% 56.34%
audit 2.79% 21.22% vest 0.77% 57.11%
vote 2.73% 23.95% independence 0.76% 57.87%
award 2.72% 26.67% bonus 0.70% 58.57%
incentive 2.66% 29.34% disclosure 0.68% 59.25%
governance 2.54% 31.87% website 0.67% 59.92%
control 2.03% 33.90% reviews 0.66% 60.58%
pension 1.96% 35.86% gaap 0.65% 61.23%
voting 1.64% 37.49% votes 0.65% 61.88%
proposal 1.63% 39.13% proposals 0.64% 62.52%
retirement 1.40% 40.53% controls 0.64% 63.15%
vesting 1.40% 41.92% assessment 0.62% 63.77%
approval 1.20% 43.12% conduct 0.60% 64.37%
leadership 1.19% 44.31% elected 0.59% 64.96%
review 1.18% 45.48% nominee 0.59% 65.56%
compliance 1.12% 46.60% nominees 0.59% 66.15%
approved 1.11% 47.71% investor 0.53% 66.68%
salary 1.11% 48.82% evaluation 0.48% 67.16%
rsus 1.10% 49.92% human 0.48% 67.64%
election 1.02% 50.93% qualifications 0.46% 68.10%
employment 1.01% 51.95% environmental 0.45% 68.55%
vested 0.91% 52.86% reviewed 0.45% 69.00%

health 0.90% 53.76% payout 0.44% 69.44%
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APPENDIX 2: STANDARDIZED PROCESS OF MERGING AND EDITING 10-K REPORTS AND
PROXY STATEMENTS

No kN

10.
11.

Open 10-K report (filling 10-K) on the SEC website, copy paste in TXT file.

Remove SEC header and table of contents (technically everything above PART I).

Remove signatures, power of attorney and index to exhibits.

Open proxy statement (filling DEF 14A), copy paste in TXT file.

Remove header (in most cases everything above salutation) and table of contents.

Remove appendixes like admission ticket, directions, proxy/voting instruction card.

Remove the phrases “table of contents” and “back to contents” (which can appear as hyperlinks at the top
of each page).

Remove terms like 2015 proxy statement, 2015 Form 10-K as well as company names in the form AT&T Inc.,
Bank of America 2015 or Chevron Corporation if they appear at the end of each page.

Remove the word page if it appears in conjunction with page numbers.

Remove the term “LOGO” (which appears because of copy and paste images).

Remove text sequences being crossed out or written in languages other than English.
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