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Abstract: Empirical studies present mixed evidence on the relationship of CSR performance and
CSR disclosure extent, thus spurring academic ambiguity as legitimacy- and voluntary disclosure
theory provide competing explanations. By applying content analysis to 144 voluntary GRI reports
of listed firms in Germany from 2015 to 2018, I construct environmental and social disclosure indices
to capture the reports’ disclosure extents. The contents are extracted from the corresponding GRI
content indices in order to mitigate potential coding errors. ESG scores are used as a third-party
measure to proxy environmental and social performance. I propose that this approach could be more
suitable to address the challenge within the literature concerning methodological heterogeneity. The
results show a positive relationship of environmental performance and environmental disclosure,
but no relationship of social performance and social disclosure. Hence, there is evidence for an
at least partial performance driven reporting behavior as companies seem to signal their superior
environmental performance via more extensive disclosure, as predicted by voluntary disclosure
theory. This evidence supports the idea of tightening Directive 2014/95/EU.

Keywords: CSR; disclosure extent; ESG performance; Global Reporting Initiative; GRI; legitimacy
theory; non-financial reporting; signaling; sustainability reporting; voluntary disclosure

1. Introduction

In an environment of increasing social scrutiny, companies are required by their
various stakeholders to account for sustainability aspects [1–3]. The overarching idea of
corporate sustainability fosters different terms and nuances, for example corporate social
responsibility (CSR), resulting in a synonymous use in previous literature [4]. This study
will also draw from this simplification.

According to the European Commission, CSR is defined as the companies’ responsi-
bility to voluntarily address their ecological and social impacts on society, which implies
an awareness of their negative externalities [5,6]. CSR therefore marks a paradigm shift, as
companies are not held accountable exclusively by their shareholders anymore [7]. As this
engagement seems to be beneficial for all parties involved, the role of CSR is transforming
from harm mitigation to corporate value enhancement [8,9]. This is generally characterized
as providing a social benefit or public service in order to ensure approval by key stakehold-
ers [10]. Therefore, CSR aspects must be integrated into the companies’ reporting systems
in order to establish a communication channel [11].

Sustainability reporting in accordance with the Global Reporting Initiative (GRI) devel-
oped into the de facto standard in this respect, increasing the availability and comparability
of the information provided [12]. Although there are indications that information asymme-
tries between reporting companies and their stakeholders decrease as information content
increases [13–15], the voluntary sustainability information availability still does not appear
to meet the demand of stakeholders [4,16]. At the same time, the nature of sustainability
reporting is evolving, as it is increasingly integrated into mandatory reporting [17]. Em-
pirical studies are therefore investigating the determinants of the extent of voluntary CSR
disclosure in order to provide a better understanding of corporate reporting behavior.
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The literature theorizes the relationship between corporate CSR performance and
the corresponding voluntary CSR disclosure extent by legitimacy theory and voluntary
disclosure theory (VDT). Legitimacy theory claims that organizations are required to
obtain, maintain, or repair their legitimacy in order to avoid sanctions by society [18].
Particularly in the case of poor environmental performance, organizations would report
more intensively in order to prevent a loss of legitimacy, thereby implying a negative
relationship of performance and disclosure extent [19]. VDT argues that companies only
voluntarily report beyond the regulatory requirements when they intend to communicate
their superior performance, hence suggesting a positive relationship [20].

Both theories provide competing explanations for the relationship of CSR performance
and the CSR disclosure extent. The mixed empirical evidence spurs the academic ambigu-
ity, while a more recent study suggests a joint influence of both forces on the disclosure
extent [21]. Amid the recent regulatory CSR reporting developments and the abstract
requirements and leeway of Directive 2014/95/EU, this research subject has gained increas-
ingly practical relevance because performance-oriented CSR reporting could result in an
undesirable reporting behavior. In the German case, the law allows the use of a framework
for the preparation of the non-financial statement in § 289d of the German Commercial
Code (HGB), which motivates the analysis of GRI reports to analyze corporate reporting
behavior. For the future development of mandatory CSR reporting, studies investigating
voluntary sustainability reporting could be useful [22].

Within the literature, heterogeneity can be observed with regard to the measurement
of the disclosure extent and non-financial performance. Disclosure extent is frequently
measured by applying content analysis with a self-determined word catalog, whereas
non-financial performance is measured by employing self-determined performance in-
dicators [4,21]. The comparability of study results can therefore be described as limited,
which explains the call for an objective methodology, and might explain the contrary
results [21,23–25]. Recent studies also share these concerns and advocate for refraining
from counting words to assess disclosure extents, and for the use of ratings to asses CSR
performance [26,27].

The contribution of this paper is twofold. Firstly, I provide a way to address the
literature’s methodological heterogeneity by applying an objectified research approach
to investigate the relationship of disclosure extent and sustainability performance. I take
advantage of the improved standardization and the availability of ESG scores, as I directly
extract the reports’ contents from the GRI content indices and employ Thomson Reuters
ESG scores to gauge the companies’ sustainability performance. Secondly, I analyze the
heavily under-researched German sustainability reporting environment. Country-specific
cultural conditions, such as the degree of stakeholder orientation, have a significant in-
fluence on the CSR reporting behavior by the companies located in the respective coun-
tries [28–31]. As the literature focuses on the topic almost exclusively in the light of the
U.S. and the environmental context [23], there is a significant gap in the literature to extend
the understanding of corporate CSR reporting behavior to other settings and to the social
dimension. Although Germany, as the largest economy in the European Union, represents
an interesting research setting, studies on the relationship of the CSR performance and CSR
disclosure extent of German GRI reports are not available yet. I aim to close this gap.

The study’s sample contains 144 GRI reports from German companies which are
listed in the leading indices DAX, MDAX, SDAX, and TecDAX from the reporting years
2015–2018. For the sake of simplicity, I resort to standardized GRI reports and the available
third-party ESG ratings. CSR disclosure is captured and categorized based on a catalog of
30 topic-specific environmental and 35 social GRI indicators according to the topic-specific
part of the GRI framework. Due to their increased availability, third-party ESG ratings have
become a well-established and widely used method in this school of research to evaluate
CSR performance objectively [32,33]. Thus, this study uses Thomson Reuters ESG scores to
proxy the companies’ environmental and social performance. Breaking down sustainability
into an environmental and a social analysis also provides insights into dimension-specific
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relationships. I employ an OLS model to investigate the relationship between the envi-
ronmental and social GRI disclosure extent and the variables of the environmental score,
social score, ownership structure, report audit, company age, company size, profitability,
and industry affiliation.

The reported results produce evidence that a positive relationship exists between
environmental performance and environmental disclosure extent, but also that no such
relationship exists for the social dimension. The reported results suggest that companies
signal their environmental performance by increasing the extent of their reporting, which
is consistent with the argumentation of VDT. The presence of significant industry effects in
both dimensions is potentially explained by the GRI’s key concept of materiality analysis.
These findings enrich the ongoing academic discourse and underline that voluntary CSR
reporting might be subject to a reciprocal relationship of internal and external factors [34].

This paper is structured into five chapters. Section 2 provides an overview of the
relevant theoretical approaches and literature, and provides the base for the hypothesis
development. Section 3 describes the research design by presenting the sample and the
methodology. In Section 4, I present descriptive statistics and subsequently estimate the
regression models. The results are discussed in Section 5.

2. Literature Review and Hypothesis Development
2.1. Theory

The relationship of CSR performance and CSR disclosure extent is theorized by
legitimacy theory and voluntary disclosure theory (VDT) [34]. Legitimacy theory assumes
that companies—as organizations—are integrated into society and are therefore subject
to implicit and explicit societal demands [35,36]. In this context, corporate actions must
conform to a system of social norms and values in order for the company to be accepted
and to avoid adverse consequences [37,38].

In order to maintain, gain or restore legitimacy [18], companies set up a communica-
tion channel with their stakeholders for two reasons. On the one hand, they aim to find out
about their information needs, and on the other hand, they seek to signal their intention to
maintain legitimacy, for example by CSR reporting [39]. The disclosure of CSR information
reduces the information asymmetries between the company and the addressed stakeholder
groups, and pursues the primary goal of obtaining their support and consent. This, in
turn, could result in potential benefits for the company, such as improved reputation,
easier access to equity and debt capital, and stronger employee loyalty, which is why these
benefits can also be an indirect motivation for CSR reporting [40].

VDT implies a strategic reporting behavior and thus represents a contrary approach
to the legitimacy-based argumentation. It argues that companies are only incentivized to
voluntarily report beyond the statutory requirements if this enables them to differentiate
themselves from other companies [41,42]. When making voluntary disclosure decisions,
management always takes into account the cost–benefit ratio of disclosure and signals its
performance when it expects to gain advantages for the company by reducing information
asymmetries. Signaling theory imposes two core conditions on a signal: it must not be
easy to copy and it must correspond to the actual quality of the company [42]. In addition,
the decision depends on whether the company’s performance exceeds a certain threshold,
otherwise the costs of reporting would not be justified [41,43].

In the context of CSR reporting, the implications of VDT are predominantly exam-
ined when analyzing the relationship between environmental reporting and performance.
Studies finding a positive relationship argue that the better the individual environmental
performance, the more extensive the disclosure [20]. In the context of the legitimacy theory,
on the other hand, it could be assumed that disclosure would be increased to prevent a loss
of legitimacy, especially in the case of poor environmental performance [19].
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2.2. Literature Review and Hypothesis Development

Several studies present evidence for the beneficial effects of CSR reporting [44]. En-
gaging in CSR and in subsequent reporting reduces information asymmetries between
organizations and their stakeholders, hence reducing risk [15]. These activities are also
becoming increasingly relevant for internal stakeholders, such as current and potential
future employees. Companies benefit from an image as a reputable employer and strong
employee retention, as employee productivity is positively correlated to seniority [45].
Employees are increasingly considering organizational CSR activities in their decision mak-
ing, which creates additional demand [46]. CSR improves employee loyalty and enables
them to reach their full potential [47,48]; consequently, CSR is beneficial for recruiting and
increases employer attractiveness [49]. Recent studies have also shown that millennial job
seekers are attracted by organizational CSR and seem to assign monetary value to it, as
they partly prioritize CSR over higher wages [50,51].

The investigation of CSR performance as a determinant of the CSR disclosure extent
gained traction with the American Toxic Release Inventory, and is therefore favored by
increased regulation and the associated reporting obligations in the area of environmental
emissions. The empirical studies focus on the environmental dimension, which can be
attributed to the prioritized perception of environmental issues on the part of stakeholders
and data availability [23]. The observed heterogeneity of research methods and results
motivates further investigation, while allowing for a legitimacy- or performance-driven
argumentation structure [34]. The following section presents the most relevant studies
to gain a better understanding of the samples tested, the methodology, and the results.
It is critical to note that most literature focuses on the ecological dimension of CSR, as
the relationship of the social reporting extent and social performance seems to be heavily
under-researched. This trend is observable for sustainability literature in general, which
could be explained by the limited availability of social performance measurements [52,53].

Al-Tuwaijri et al. studied 198 U.S. companies from the S&P 500 index for the year
1994, and found a positive relationship between environmental performance and voluntary
pollution-related information. The authors assessed environmental performance as the ratio
of recycled toxic waste to the total toxic waste volume, while environmental reporting was
determined by a weighted content index. The study showed that a company’s increasing
environmental performance results in an increase of the reporting extent. The finding
suggests that there is a link between voluntary disclosure and environmental reporting [54].

Cho and Patten analyzed 100 10-K reports from U.S. companies with a KLD envi-
ronmental rating in 2001. Using content analysis, the authors created an environmental
reporting index and examined how the environmental disclosure extent and the KLD
environmental score are interrelated. The paper identified a negative relationship and
argued that environmental reporting and its extent are used as legitimacy tools [55].

Clarkson et al. examined the environmental disclosure by 191 U.S. companies from
five polluting industries for the year 2003. The extent of disclosure was determined through
a content analysis based on GRI indicators, and then environmental performance was ap-
proximated based on corporate emissions of toxic chemicals relative to sales. Using a Tobit
regression, the authors showed that there is a positive relationship between environmental
performance and voluntary environmental disclosure, size, and capital intensity, and a
negative relationship with the age of assets [13].

Cho et al. studied 119 U.S. companies in environmentally sensitive industries within
the Fortune 500 index for the year 2006. Environmental performance was proxied as
company emissions of toxic chemicals relative to sales. Deviating from Clarkson et al.
(2008), they found evidence of a negative relationship between performance and disclosure
extent, which they explained by the implications of legitimacy theory [56].

Papoutsi and Sodhi analyzed sustainability reports from 331 American, Canadian
and European companies from 2014–2015. By applying factor analysis, they found that
sustainable companies tend to disclose sustainability practices more frequently, supporting
the implications of signaling theory [26].
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As the literature review suggests, there is substantial heterogeneity in the literature
which investigate CSR performance and the corresponding reporting. The discussion is
marked by ambiguous results and seems to be highly sample-specific, as the robustness
tests of the research designs partially yielded contradictory results [56]. The implications of
VDT in the context of CSR reporting are predominantly based on the findings of financial
reporting, and focus on environmental reporting [34]. Companies with superior environ-
mental performance have incentives to inform their stakeholders about their corporate
strategy and therefore publish environmental reporting content to a greater extent, thereby
differentiating themselves from environmentally inferior companies [20]. This argument is
fundamentally different from the implications of legitimacy theory. It assumes that com-
panies with poorer environmental performance engage in more extensive environmental
disclosure in order to secure their legitimacy [19,55]. As the link of ecological performance
and the ecological disclosure is covered by literature, the analysis of the social dimension
of CSR presents a blind spot in the literature. To my best knowledge, no study is available
which transfers the research approach of these earlier studies to the social dimension.

In the spirit of an unbiased analysis methodology and in recognition of the mixed
empirical evidence, the main hypothesis of this study is undirected, and is split into
two dimensions:

Hypothesis 1 (H1). There is a relationship of corporate environmental performance and environ-
mental GRI disclosure extent.

Hypothesis 2 (H2). There is a relationship of corporate social performance and social GRI disclo-
sure extent.

3. Research Design
3.1. Sample

In order to analyze the German sustainability reporting environment, I performed an
exhaustive survey on all companies in DAX, MDAX, SDAX, and TecDAX for the reporting
years 2015–2018. The review of corporate websites and the GRI SDD Database yielded
271 GRI reports.

The analyzed period was subject to regulatory developments: for the years 2015 and
2016, GRI reporting was voluntary. However, with the introduction of the German CSR
Directive Implementation Act in 2017, some GRI reports were classified as a mandatory
non-financial information. Table 1 presents the sample composition.

Table 1. Sample composition.

Number of Reports

Sector Total 2015 2016 2017 2018

Chemicals 28 7 9 7 5
Industrial 20 3 6 4 7

Automobile 16 3 4 5 4
Utilities 12 2 3 3 4

Consumer 9 3 3 1 2
Insurance 8 2 2 2 2

Transportation & Logistics (T & L) 8 2 3 2 1
Telecommunication 8 2 2 2 2

Construction 7 2 2 2 1
Others 28 5 8 7 8

Total 144 31 42 35 36

As a mix of voluntary and mandatory reports could distort the observed disclosure
dynamics, the mandatory reports were excluded from the sample.
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Accordingly, the sample comprised, in total, 240 voluntary GRI reports. Due to the
data availability of Thomson Reuters ESG scores, the final sample consisted of 144 voluntary
GRI reports, for each of which an environmental and social ESG score was available.

The sample’s industry composition is heterogeneous, which makes the inclusion of all
industries into the regression models disadvantageous, as the low ratio of observations to
model variables would be prone to overfitting [57].

Industries with low sample coverage are bundled, with the condition that the group
must not exceed the constituents of the largest identifiable industry. The definition of the
industries corresponds to the sector classification of Deutsche Börse [58].

3.2. Methodology

The Global Reporting Initiative (GRI) is an independent international organization
that provides the de facto standard for sustainability reporting [4]. Pioneering in the
provision of sustainability frameworks, the GRI aims to support organizations to evaluate
their own economic, environmental, and social impact, and to provide them with an
adequate forum to communicate with their stakeholders. The GRI standard is divided
into two parts: the general disclosures section and the topic-specific disclosures section.
While the standards for the disclosures in the first section are applicable to all reporting
companies and in corollary universal, the standards for the disclosures in the topic-specific
section are to be determined by materiality analysis [59]. The underlying paper investigates
the disclosure standards which are subject to the topic-specific section, as it reflects the
individual disclosure decisions of the companies.

In the literature, various methodological approaches are used to determine the content
of CSR reports. The disclosure extent is determined by the number of pages containing
CSR information [60], or the number of relevant words [61]. A widely used approach is to
construct a disclosure index, as it allows content assessment [54,62]. Quantitative elements
receive a score of 3, more specific information receives a score of 2, general information
receives a score of 1, and a score of 0 is given if the item is not present [54,55,63,64]. Other
studies use a binary approach to measure reporting contents: if the report item is present,
the corresponding variable takes a value of 1; otherwise, the value is set to 0 [65,66].

In this study, the contents of the individual GRI content indices are recorded and
codified manually following the methodological approach of content analysis [67]. The
period under study includes GRI reports based on two versions of the GRI Guidelines, the
G4 Standard and the current GRI Sustainability Reporting Standard (2016), the latter of
which has been mandatory since 1 July 2018. The two versions of the framework do not
differ in their basic reporting principles, but mainly eliminate redundancies.

The environmental and social disclosure index in this study combine the structures and
classify the collected reporting content according to the official transition documents [68].
If an indicator variable is listed in the GRI Content Index with a page reference or a
reference, it is reported and equal to 1, otherwise it is set to 0. The sum of the codified
GRI indicators represents the individual report’s environmental and social disclosure
index. Full disclosure for each dimension is achieved when 30 environmental or 35 social
indicators are codified.

The analysis of the report’s GRI Content Index is more appropriate, as it provides an
objectified coding approach with small scope for misinterpretation. In corollary, ESG ratings
help to eliminate subjectivity associated with CSR performance. Thus, this approach could
be more suitable to address the methodological heterogeneity mentioned in the literature.

Thomson Reuters ESG scores (the successor of Thomson Reuters ASSET 4, nowadays
superseded by Refinitiv) represent an established tool for the approximation of corporate
CSR performance [69,70]. According to Thomson Reuters, they draw from information
extracted from corporate communication channels (annual reports, CSR reports, capital
market announcements, Internet presence) and from external sources such as NGO Internet
presences and news media. Thomson Reuters ESG scores are constructed to represent
the companies’ performance relative to their industry peers; therefore, the companies’
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scores throughout the different industries are comparable. The Environmental Pillar Score
captures ecological performance, and represents an aggregated score of the subcategories
Resource Use, Emissions, and Innovation. The Social Pillar Score approximates social
performance, and consists of the subcategories Workforce, Human Rights, Community,
and Product Responsibility.

3.3. Regression Analysis

The underlying panel data consists of 2.6 reports per company. The panel setting
allowed for a pooled OLS regression with company clustered standard errors, as the data
set is unbalanced and offers a favorable ratio of 56 individual panels to only four observed
time periods [71].

All of the model variables were collected based on the respective reporting year. The
hypotheses were tested separately for the environmental and social dimension, and were
estimated by the following models:

Hypothesis 1 (H1).

ENit = ß0 + ß1 (ENSit) + ß2 (WIDEit) + ß3 (ASSUREit) + ß4 (EMPLit) + ß4 (ROAit) +
ß4 (AGEit) + ß4 (INDUSTRYit) + ß4 (YEARit) + εit

(1)

Hypothesis 2 (H2).

SOCit = ß0 + ß1 (SOCSit) + ß2 (WIDEit) + ß3 (ASSUREit) + ß4 (EMPLit) + ß4 (ROAit)
+ ß4 (AGEit) + ß4 (INDUSTRYit) + ß4 (YEARit) + εit

(2)

The dependent variables EN and SOC correspond to the values of the environmental
and social disclosure indices, which were constructed based on the content analysis of
the individual GRI content indices. The maximum achievable index value corresponds to
30 indicators for EN and 35 for SOC.

ENS and SOCS capture the environmental (Environmental Pillar Score) and social
performance (Social Pillar Score) of the observed companies in ascending order, with
values from 0 to 100. Inconclusive empirical evidence shows either a negative [55,56] or a
positive [20,54,72] relationship, which can be explained by legitimacy theory and, for the
latter, by VDT.

WIDE maps the ownership structure of a company. La Porta et al. argued that a
dispersed ownership structure could be present when no investor owns 10% or more of
the company’s shares [73]. In this study, the variable takes a value of 0 if this threshold is
exceeded. Empirical evidence suggests that conflicts of interest and information asymme-
tries among shareholders increase as the ownership structure is more concentrated [74].
In the CSR context, in particular for GHG information, there seems to be a positive re-
lationship between a dispersed ownership structure and the corresponding reporting
extent [24,75]. However, the direction of this relationship could also be industry-sensitive,
as some industry-exclusive studies identified conflicting evidence of a positive relationship
between the disclosure extent and the size of the main investor [76,77].

ASSURE registers whether the GRI report has been audited by an independent third
party and takes a value of 1 if it was audited, and 0 otherwise. Companies have their
CSR reports audited to signal credibility and quality [78–80]. The audit of the report
implies intrinsic CSR motivation, because companies with a high level of CSR commitment
have their reports audited more frequently, which explains a positive relationship of the
reporting extent and the presence of an audit [77,81].

EMPL reflects the size of the company, and corresponds to the natural logarithm of
the number of employees in the respective reporting year. Large companies could publish
more extensive CSR information because they impact many stakeholder groups through
their diversified business areas and business regions [82]. Companies tend to increase
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their sustainability reporting extent in order to secure legitimacy, as their impact results
in an increased need for information and monitoring on the part of stakeholders [83]. At
the same time, larger companies have more resources at their disposal for reporting and
take advantage of economies of scale in the production of information [20]. Empirical
studies tend to find a positive relationship between company size and the CSR disclosure
extent [4,84], while there are also studies that found no significant relationship [85,86].

INDUSTRY captures the industry affiliation on the basis of the first sector level of
Deutsche Börse. Companies in environmentally sensitive industries are subject to higher
social scrutiny and therefore larger public pressure, which can be relieved by increased
reporting [87]. At the same time, industries differ in their social and environmental impacts
on stakeholders. Chemical companies, for example, focus their reporting on environmental
issues, compared to banks, which might focus more extensively on social issues [72,88]. As
is consistent with the implications of legitimacy theory, empirical studies have discovered
a positive relationship between the environmental reporting extent and the level of the
company’s environmental exposure [89]. In this study, industry affiliation is of inherent
relevance, as materiality analysis is the key concept of the GRI framework. The company-
specific materiality analysis generates the report contents which are examined within this
study. It enables the reporters to identify those sustainability aspects which are subject to
the economic, ecological or social influence of the company, and which at the same time
are substantially relevant for the decision-making of the stakeholders.

ROA captures profitability, and is the company’s return on assets, which is calculated
as the ratio of the net income before interest on debt to total assets. The literature employs
a legitimacy- or VDT-based explanation, as the findings are ambiguous, because it finds
either a positive [90–92], a negative [84], or no relationship [24,93,94].

AGE corresponds to the company’s age, and is defined for this study as the period
beginning with the company’s listing on the stock exchange. This corresponds to the
natural logarithm of the difference between the reporting year and the year of the IPO.
A constant of 1 is added to the difference in order to allow for a consistent calculation.
Older companies have a more accurate perception of the demands of their stakeholders
and the required level of CSR reporting [95]. Empirical results tend to document a positive
relationship [96,97].

YEAR represents the respective reporting year. For companies with a fiscal year that
differs from the calendar year, the attribution was made to the calendar year in which the
majority of the fiscal year was conducted.

4. Results
4.1. Descriptive Analysis

According to the individual reports’ GRI Content Indices, the reports cover on av-
erage 51.9% of the environmental and 57.9% of the social reportable topic-specific GRI
indicators. The reporting scope is comparable to results from other studies, where this
seemingly low reporting scope is often criticized because the authors see room for plenty
of improvement [98–100].

The literature frequently assesses the reporting quality via the sum of the reporting
contents [72], but the appropriateness of this conclusion is questionable and may no longer
be up-to-date, particularly due to the development of the GRI reporting standard [101]. The
increased focus on the principle of materiality in GRI reporting since the GRI 4 framework
implies that the full reporting of performance indicators is not required, as the contents to
be reported should be prioritized via materiality analysis. Accordingly, a high reporting
quality could also be achieved without a complete coverage of the reporting spectrum. In
this context, reporting on insignificant aspects could even result in a lower quality due to
the implications of information overload [102].

Table 2 presents the descriptive statistics for the variables of the regression model.
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Table 2. Descriptive statistics.

n µ Median σ Minimum Maximum

Dependent variables
EN 144 15.5556 16 7.4212 0 30

SOC 144 20.0069 19.5 8.8170 1 35

Independent variables
ENS 144 70.8585 77.1993 18.3949 24.6664 94.3143

SOCS 144 76.4673 81.6819 17.5286 28.3791 98.2565
EMPL 144 80,857.11 40,754 122,837.40 1135 664,496

EMPL (ln) 144 10.4938 10.6152 1.3054 7.03439 13.3728
ROA 144 3.9757 3.8246 4.1798 −10.6028 18.6976
AGE 144 31.7986 18 37.8371 1 147

AGE (ln) 144 2.8266 2.8904 1.1700 0 4.9904

Binary variables n Yes (1) No (0)
ASSURE 144 0.8403 0.1597

WIDE 144 0.4792 0.5208

On average, the companies scored 70.86 on environmental and 76.47 on social per-
formance, indicating that the examined reports are disclosed by companies with superior,
above-average performance. This impression is reinforced by considering the median,
which—at 77.20 and 81.68—is significantly higher than the mean in each case.

The audit rate of 84% for GRI reports clearly stands out from the results of previous
studies [103]. Due to the regional differences, a universally valid statement is impossible,
but the IÖW study on German CSR reporting from 2018, with an observed rate of 71% for
large companies, could be used to frame this observation [104]. The high audit rate and the
strong CSR performance of the companies in the sample could be related to the observation
that companies have their reports audited when they are convinced of their high quality
and performance [105]. In general, a report audit is desirable from the point of view of the
report’s audience, as it signals credibility and reliability [79].

The ownership structure is balanced with regard to the absence of major shareholders,
at around 48%. The distribution of company sizes is characterized by a wide range, with
the median number of employees at the time of the report being 40,754. In order to reduce
the influence of extreme observations, the number of employees is log-transformed. The
return on assets shows an ordinary normal distribution, so no transformation is performed.

The literature frequently hypothesizes that a higher reporting scope is expected in
environmentally sensitive industries, which can only partly be observed in this sample.

The industrial and utility industries exhibit a significantly lower environmental and
social disclosure extent than, for example, the chemical and automobile industries, which
can also be counted among the environmentally exposed industries. This observation could
be an indication of the impact of the materiality principle in GRI reporting, as previous
studies found a high reporting volume in the utilities industry in particular [24,106,107]. It
is possible that while the stakeholder impact is high, the business activity is at the same time
sharply narrowed down, resulting in streamlined reporting. This train of thought could be
supported by the high score values and the observation that each report was externally
audited. Evidently, the relationship between the reporting extent and performance cannot
yet be conclusively determined, as a low reporting extent does not always go hand in hand
with poor performance.

Table 3 provides an insight into the industry-specific disclosure extents and the
CSR performance.
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Table 3. Industry-specific descriptive data.

Industry (n) EN (%) SOC (%) ENS SOCS ASSURE (%)

Chemicals (28) 70.48 72.35 69.18 78.99 89.29
Industrial (20) 41.33 41.71 57.78 64.69 70

Automobile (16) 69.58 74.29 81.11 82.45 75
Utilities (12) 37.22 30 76.97 67.56 100

Consumer (9) 57.41 65.71 73.09 84.67 100
Insurance (8) 46.67 52.50 90.52 84.45 100

T & L (8) 62.50 79.64 74.57 83.06 100
Telecommunication (8) 32.08 66.07 71.52 67.82 100

Construction (7) 36.67 36.73 85.00 84.61 42.86
Others (28) 42.98 49.59 62.28 76.39 78.57

Figure 1 exhibits the distributions of the disclosure extents and ESG scores. While the
environmental and social extents are approximately normally distributed, the distribution
of the scores is overweighted, especially at the upper end of the distribution.
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4.2. Correlation Analysis

Table 4 shows the Pearson correlations between the model variables. The variables
INDUSTRY and YEAR are not included for the sake of brevity. The correlation matrix
identifies a strong correlation between the environmental and social disclosure extents. The
extents are significantly positively correlated with environmental and social performance,
which may indicate performance-based reporting. The environmental disclosure extent
is significantly positively correlated with the company size, supporting legitimacy theory.
The strong positive correlation of the company size and score values support the empirical
observation that larger companies perform more strongly in CSR in order to meet the
demands of stakeholders and society [108].
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Table 4. Pearson correlations 1.

EN SOC ENS SOCS EMPL ROA AGE WIDE ASSURE

EN 1
SOC 0.7535 * 1
ENS 0.2648 * 0.1605 1

SOCS 0.2759 * 0.1756 * 0.6095 * 1
EMPL 0.1945 * 0.1166 0.6432 * 0.4911 * 1
ROA 0.1358 0.1359 −0.1501 0.1986 * −0.0925 1
AGE 0.0633 −0.0166 0.3236 * 0.4258 * 0.3941 * 0.0337 1

WIDE 0.0858 0.0894 0.0583 0.1648 * 0.1697 * 0.0932 0.3578 * 1
ASSURE 0.2071 * 0.1427 0.2753 * 0.4001 * 0.2324 * −0.0558 0.1479 0.1146 1

1 Values marked by a star (*) are two-tailed significant to the level p < 0.05.

It must be examined whether the latter observation could be attributed to the positive
relationship of the environmental disclosure extent and corresponding performance, or
whether it also persists in a multivariate analysis. The analysis of the correlation coefficients
within the explanatory variables yielded values below 0.8, indicating no obvious signs
of multicollinearity.

4.3. OLS Regression

An OLS regression analysis was performed in order to capture the joint relationship
of the reporting extent and its determinants in Table 5. Multicollinearity seems unlikely as
the VIF analysis resulted in values of less than 3 for all of the variables. The models explain
a substantial proportion of the variance in the environmental and social reporting extents
within the sample: 41.45% and 46.70%, respectively. The results allow a confirmation of
Hypothesis 1, as the environmental report extent is positively related to environmental per-
formance (p < 0.10). The positive relationship supports the argumentation of VDT and the
implications of signaling theory, as the companies in this sample appear to signal their en-
vironmental performance via an increased environmental reporting extent. On the contrary,
such a relationship cannot be demonstrated for social reporting. In contrast, the results
reject Hypothesis 2, as a corresponding relationship cannot be found for social reporting.

The chemical industry was selected as the base industry in all of the estimations. The
results provide evidence for significant industry-specific differences in disclosure extent,
hence supporting the frequent empirical observations of disclosure extent’s sensibility
to industry affiliation [4,89]. The significant model constants reflect the high disclosure
extent in the chemical industry and show an extensive cross-industry base of the disclosure
contents. Furthermore, the variation in social reporting seems to be even smaller, as there
are only three industries which exhibit a significant difference to the chemical industry.

Auditing, ownership structure, size, profitability and age do not seem to be signifi-
cantly related to the extent of environmental reporting. The absence of a relationship of
size and reporting extent is noteworthy, as many studies identified a positive relationship
here [4,89]. Hummel and Schlick stated that this observation could be attributed to the
fact that the sample is limited to companies which are already exposed due to their size
and index membership [21]. The findings regarding the social analysis show more and
different significant relationships compared to the environmental dimension.

In contrast to the environmental reporting, a dispersed ownership structure seems
to be positively related (p < 0.01) to the social disclosure extent. This finding adds to
earlier empirical results, as the literature only presents findings for the environmental
dimension [24,77], stating that a dispersed ownership structure favors information flow
and mitigates information asymmetries. Still, it does not seem consistent that this effect is
only found for the social dimension, which is yet to be explained by further research.
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Table 5. OLS regressions.

(1) EN (2) SOC

CONSTANT 18.52 ** 28.66 ***
(8.048) (8.112)

ENS 0.132 *
(0.0751)

SOCS 0.0323
(0.0538)

ASSURE 3.390 1.473
(2.056) (2.376)

WIDE 1.239 4.937 ***
(1.919) (1.803)

EMPL −0.782 −0.440
(0.802) (0.718)

ROA −0.00826 −0.266
(0.207) (0.248)

AGE −0.844 −1.759 *
(0.846) (0.959)

AUTOMOBILE 0.373 2.232
(3.355) (3.224)

CONSTRUCTION −8.941 ** −7.901
(3.949) (5.309)

CONSUMER −4.789 0.103
(3.680) (5.319)

INDUSTRIAL −7.234 ** −11.50 ***
(3.356) (3.136)

INSURANCE −9.457 *** −8.472
(3.466) (6.342)

TELECOMMUNICATION −11.90 *** −1.482
(4.070) (4.432)

T & L −3.091 4.527
(4.908) (4.032)

UTILITIES −12.09 *** −17.22 ***
(3.318) (3.205)

OTHER −7.886 ** −8.829 ***
(3.396) (3.018)

Y 2015 0.379 −0.336
(0.908) (1.113)

Y 2017 0.475 1.978
(1.058) (1.317)

Y 2018 1.085 2.764 **
(1.078) (1.123)

Observations 144 144
F-stat 4.26 *** 10.39 ***

R2 0.4145 0.467

Robust standard errors in parentheses. *** p < 0.01; ** p < 0.05; * p < 0.1.

The companies’ age seems to be negatively related (p < 0.1) to the social reporting
extent. Again, the literature exclusively found this observation for the environmental
dimension, and commonly with a positive relation. As older companies could have a
more accurate picture of the demands of their stakeholders and the required level of CSR
reporting, this finding could imply that there is general trend to overreport on social
indicators [95].

The reporting year 2016 was chosen as the baseline, as it provides the most observa-
tions and represents a caesura due to the introduction of mandatory sustainability reporting
in Germany. In reporting year 2018, there seemed to be a significant increase of reported
social indicators (p < 0.05).

The differences between the environmental and social analysis dimension provide new
insights into corporate sustainability reporting behavior. In contrast to the environmental
dimension, social performance does not seem to be related to social reporting. Still, there
seem to be other determinants which are related to the disclosure extent. It remains to
be explored how these differences could be consistently theorized, as these results could
promote increased academic research interest and further analysis.
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5. Discussion

The empirical literature presents mixed results for the relationship of CSR performance
and CSR disclosure extent. It is unclear whether companies with poorer environmental per-
formance engage in more extensive environmental reporting for legitimacy reasons [19,55],
or whether companies with superior environmental performance report to a greater extent
in order to differentiate themselves from companies with inferior performance [20,54,72].

I analyzed the relationship of disclosure extent and sustainability performance based
on 144 GRI reports from German companies which are listed in the leading indices DAX,
MDAX, SDAX, and TecDAX from the reporting years 2015–2018. For the sake of objectivity,
I resorted to standardized GRI reports and the available third-party ESG ratings. CSR dis-
closure was captured and categorized based on a catalog of 30 topic-specific environmental
and 35 social GRI indicators according to the topic-specific part of the GRI framework. Due
to their increased availability, third-party ESG ratings have become a well-established and
widely used method to evaluate CSR performance objectively [32,33]. Thus, this study
used Thomson Reuters ESG scores to proxy the companies’ environmental and social
performance. Breaking down sustainability into an environmental and a social analysis
also provides insights into dimension-specific relationships. I employed an OLS model to
investigate the relationship between the environmental and social GRI disclosure extent
and the variables of the environmental score, social score, ownership structure, report
audit, company age, company size, profitability, and industry affiliation.

The results present evidence for a positive relationship of environmental performance
and environmental disclosure extent, but show no such relationship for the social dimen-
sion. This observation suggests that the observed companies signal their environmental
performance by increasing the extent of their reporting, which is consistent with the argu-
mentation of VDT. In terms of the legitimacy theory, a negative relationship between CSR
performance and extent would have been expected. The more inferior an organization’s
CSR performance would be, the more transparent it would have to become in order not to
risk its legitimacy, which would negatively affect its business operations. The literature
found empirical evidence that supports both theoretical explanations, so the results are
consistent with certain studies [20,54,72], but at the same time also represent a contrary
result to other studies [19,55,56]. One key finding was the differences between the dis-
closure extent determinants for the environmental and social dimensions, which calls for
additional studies.

Out of the GRI’s and the report’s audience point of view, the results of this study
are appealing, especially for the environmental dimension. The lack of significance for
other determinants of disclosure extent could therefore be attributed to the power of
standardization and harmonization. The reporting behavior seems to match the GRI’s,
and therefore the stakeholders’ expectations. Compared to the highly significant industry
effects, the positive relationship of environmental performance and disclosure extent
does not seem to be the main driver of the variation of the reporting extent between
companies. More likely, and consistent with the intention of the GRI’s key concept of
materiality analysis, the industry affiliation seems to be the driving force within disclosure
extent variation.

The GRI framework specifies that reporters must employ materiality analysis to
identify the indicators which are important to stakeholders. Empirical studies show that
companies in environmentally sensitive industries report more extensively [94,109], which
probably stems from the greater number of material topics. In this study, the chemical
industry was chosen as the reference category for the analysis of industry effects, as it
is the largest identifiable industry with a high level of reporting coverage. The high
environmental as well as social disclosure extents of the chemical, automotive, consumer
goods, and transportation industries appear conclusive, as they can be counted among
the environmentally sensitive industries. One exception, however, are utility companies,
whose reports in this sample show a clearly restrained reporting behavior, although their
ecological impact tends to be perceived as high. This observation could be explained by
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the fact that although they have a high social impact, their business operations are limited
to fewer impact dimensions. The literature tends to assign environmentally sensitive
industries (ESI) using NAICS codes. Due to the different industry classification in this
study, this observation is counted as anecdotal evidence.

It should be emphasized that even after taking industry effects into account, there
is a base of essential GRI indicators. Apparently, GRI reporting in Germany consists of
sector-specific material indicators and a base of material indicators. While the former could
be explained within the framework of stakeholder theory, the latter could be interpreted
as an indication of the implications of legitimacy theory, and could be attributed to the
societal and cross-stakeholder information needs that companies generally fulfill [37]. An
example could be GHG emissions, which are not necessarily material for every company,
but are nevertheless required due to the societal context and perception.

This assumption could also apply to the topic area of social reporting, wherein the
lower reporting variation could imply an even broader need for information. At the
same time, however, the lower variation could also be due to the employee-oriented legal
situation in Germany, and consequently the better and easier data availability within the
companies. Isomorphism as a process of homogenization also supports the argument
for a distinct base of report content. DiMaggio and Powell defined isomorphism within
institutional theory as a constraining process that forces one unit in a population to resemble
other units exposed to the same conditions. Mimetic isomorphism could be a driver of
some uniformity in reporting, as one organization takes its cue from the behavior of another
organization when there is uncertainty about its own behavior [35,110].

The approaches in earlier studies to capture the disclosure extent are frequently based
on counting keywords. In my opinion, this approach does not provide a balanced per-
spective on corporate sustainability reporting, as the number of keywords might not equal
the actual variety of information which is supplied in sustainability reports. Intuitively,
larger companies require more space when they report about their sustainability issues.
The main question is whether the reporting scope should be measured by counting the
individual sustainability issues within an issue dimension–which is probably prone to
redundancy–or the explicit number of issue dimensions. By counting the reported GRI
indicators, this study takes the latter approach. The disclosure extent in this literature
represents the variety of topics that companies address, which might be more suitable to
the analysis of the reports’ actual content message.

This study refrains from assessing reporting quality. Michelon et al. stated that the
literature uses the disclosure extent to gauge the reporting quality, mostly with the ex-
pectation that the reporting should be complete as possible. However, in consideration
of the materiality principle, which became the main concept after the introduction of
the GRI G4 reporting standard, they argue that this expectation may no longer be rele-
vant [101]. The focus on the principle of materiality from the G4 framework onwards
implies that the complete reporting of performance indicators is not required, but that
the content to be report should be prioritized via materiality analysis. It therefore seems
conclusive that high reporting quality could be achieved even without the full coverage of
the reporting spectrum.

The noticeably high environmental and social scores in the sample provide grounds
for the limiting assumption that there is a possible self-selection of companies with an
above-average CSR performance within CSR reporting. This observation could be driven
by methodological aspects of this study, but at the same time could be interpreted as an
argument for the implications of VDT.

Since Directive 2014/95/EU, the self-selection of companies into CSR reporting—at
least for larger companies—was limited to supplementary voluntary reporting. In future,
more precise analyses of the relationship of CSR performance and disclosure extent will
be possible, as the companies concerned will have to—even if not to the same extent as in
voluntary GRI reporting—report on non-financial aspects.
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Considering the VDT implications, it can be assumed that good CSR performers will
also report more within the non-financial statement or refer to their continued voluntary
CSR reporting. Poor CSR performers will probably only cover the reporting minimum,
as they will hold back as much as possible in terms of content in order not to reveal their
actual performance.

My results support the idea of sharpening Directive 2014/95/EU. The identified
positive relationship of environmental performance and reporting extent could result
in potential adverse reporting behavior due to the possibility of performance-related
reporting. Performance-related under-reporting would be inconsistent with the intention
of Directive 2014/95/EU, which is to enable the various stakeholders to be informed about
the influences that have a negative impact on them. We should prevent companies that
exert those very influences on them not reporting about them sufficiently.

The current version of the CSR Directive may allow companies with poor CSR per-
formance to obfuscate their performance, as quantitative reporting content such as CSR
metrics are not yet mandatory. Within voluntary CSR reporting, Hummel and Schlick
showed that companies with poor CSR performance prefer soft reporting with low quality
because they cannot provide hard reporting with high quality, which is a signal of high
CSR performance. Within their study, they classified hard reporting content as the content
that is found in the GRI reporting in the topic-specific section and allows for a quantitative
evaluation of the issues [21].

Venturelli et al. identified significantly higher quality within mandatory CSR reporting
among Italian companies that have already voluntarily reported on CSR prior to Directive
2014/95/EU compared to companies reporting on non-financial content for the first time.
Companies with non-financial reporting experience appear to report more comprehensively
and completely in mandatory reporting [111]. Still, Tarquinio et al. presented evidence
that Italian companies exhibited reduced CSR disclosure extents after the introduction of
mandatory CSR reporting [112].

The stakeholders’ reactions shown in the review process of Directive 2014/95/EU in
2020 reflect an awareness of this matter [113]. In total, 69% of the responses advocated
that specific environmental reporting content from the EU Commission’s environmental
taxonomy should be included in mandatory non-financial reporting. The EU Commission’s
environmental taxonomy comprises six environmental objectives, all of which are covered
by the GRI reporting standard within the specific environmental reporting section. In
the future, it would be conceivable that companies are obliged to report corresponding
indicators, as this would be consistent with the intention of Directive 2014/95/EU. This im-
plies that the companies concerned would have to deal in detail with specific performance
indicators, either for reasons of performance improvement or because they would no longer
be able to deal with the content requirements by means of abstract qualitative statements.

Future research is required to discuss the validity of the assumption that reporters
exhibit a comparable reporting behavior for voluntary and mandatory reporting. Hypo-
thetically, an improvement of reporting quality could also imply a change in corporate
reporting behavior. Empirical studies have shown that the introduction of mandatory CSR
improvement seems to improve reporting quality [114,115], but does not result in more
sustainable organizational behavior [116,117].

In the European context, recent empirical literature has investigated the impacts of
mandatory sustainability reporting on reporting quality. Several studies identified an
improvement but were inherently limited by the regulation’s recency [111,118]. Another
study and the stakeholder’s reactions in the review process of Directive 2014/95/EU
still showed that improvement is necessary in order to achieve satisfactory reporting
quality [113,119].

After providing further evidence on this fundamental research question, robustness
checks of my approach would be beneficial, especially for the evaluation of CSR perfor-
mance. Even though ESG scores and ESG ratings provide an objectified approach, they are
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subject to methodological criticism [69,120]. Several recent studies identified significant
differences between the ESG evaluations of major ESG scores and ratings [121–123].

These insights call for robustness checks by applying different ESG scores to my
obtained disclosure data. Due to the impacts of cultural conditions on CSR reporting
behavior, the relationship of CSR performance and CSR should be investigated for a wider
array of countries.

Consequently, this study is subject to various limitations. Its results cannot be gen-
eralized, as only reports from large and listed companies in Germany were examined.
Even with the full sample conducted within the indices, the proportion of GRI reporters
in relation to the population is limited. The Thomson Reuters ESG score is also subject
to limitations, as the collection, composition and weighting of the processed data points
are not presented in a transparent and replicable manner. Furthermore, it remains unclear
according to which criteria Thomson Reuters prioritizes the provision of ESG scores. The
lack of availability of ESG scores for certain companies in the sample may be coincidental,
but may also have other reasons.

6. Conclusions

This study’s results present evidence for a positive relationship of environmental
disclosure extent and environmental performance in the German context, and therefore
allow of a ratification of Hypothesis 1. Hypothesis 2 is rejected because no relationship
could be shown for social disclosure extent and social disclosure. Still, these results support
the idea of tightening Directive 2014/95/EU in order to limit potential adverse reporting
behavior due to the possibility of performance-related reporting.

With regard to the report’s audience point of view, the results of this study are
appealing, as the lack of significance for other determinants of disclosure extent could be
attributed to the power of standardization and harmonization. The partially inconsistent
results of the environmental and social analysis dimension call for an expansion of the
research scope into the social dimension.
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