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ABSTRACT

The broad objective of this paper is to examine the relationships between the disclosure of non-financial
material sustainability information and the financial performance of listed Australian companies in the
materials sector. Using firm-level fixed-effects analysis for all companies, the findings show a mixed
relationship (no relationship or statistically significant negative relationship) between lagged aggregate
non-financial material sustainability disclosure and financial performance of Australian listed
companies in the materials sector. This study contributes to the existing literature on disclosure of non-
financial sustainability information by adding insights into the materiality concept of non-financial
sustainability disclosure in the Australian context. The evidence from the current study is expected to
provide valuable information for the companies” stakeholders in Australia who use both financial and
non-financial information for formulating business and regulatory policies and for decisions regarding
the persistent expansion of sustainability reporting requirements.

Keywords: Non-financial disclosure, material sustainability information, sustainability reporting, GRI
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INTRODUCTION Although there exists a large number of empirical studies
on corporate social responsibility (CSR) and
environmental, social, and governance (ESG) which focus
on how such information impacts company performance
(Moskowitz, 1972; Vance, 1975; Sturdivant and Ginter,
1977; Spicer 1978a; Spicer 1978b; Abbott and Monsen, 1979;
Chen and Metcalf, 1980; Cochran and Wood, 1984;
Ullmann,1985; Griffin and Mahon, 1997; Waddock and
Graves, 1997; McWilliams and Siegel, 2000; Lin et al., 2009;
Flammer, 2013; Flammer, 2015; Lu and Taylor, 2015; Choi
and Moon, 2016; Kang et al., 2016), the studies have mainly
been conducted on CSR reporting, analyzing disclosures
that contained CSR issues and relationship between CSR
issues and company performance. What has not been
investigated is whether this information is material.

The materiality of disclosure is a relatively new concept in
sustainability reporting, which focuses on the usefulness of
the information being reported (Unerman and
Zappepettini, 2014; Edgley et al., 2015). It is related to
recognizing those economic, environmental, and social
issues that matter most to a company and its stakeholders.
Materiality concept helps to distinguish between
important information and insignificant immaterial
information. Materiality reporting on sustainability issues
plays an important role in enhancing the long-term value
maximization of the companies by focusing on the most
relevant issues (Porter and Kramer, 2006; Kyte, 2007) and
avoids over-reporting and greenwashing (Font et al., 2016).
It is the view by 25% of respondents of a worldwide survey
conducted by KPMG and SustainAbility (2008) that Research on disclosure of non-financial material
material issues are absent from the sustainability reports  sustainability information related to sustainability issues
and also the material issues are not treated with enough by companies in Australia and abroad is at a nascent stage,
detail. Therefore, it is relevant to explore the context of and thus, this is an emerging and growing field of research.
materiality while considering the disclosure of non-  The few studies that have been conducted so far in this area
financial sustainability information of companies. (Khan et al., 2016; Amel-Zadeh, 2016; Lins et al., 2017; Jones
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et al., 2016; Eccles et al., 2012) are primarily in the US
context. Studies related to disclosure of companies’” non-
financial material sustainability information in the
Australian context (Font et al., 2016; Ong et al., 2016; and
Ong, 2016) are very limited and largely unexplored.

In the Australian context, although Font et al., (2016) and Ong
et al., (2016) analyses the materiality of disclosure of non-
financial issues, however, the studies do not examine the
relationship between companies” disclosure of non-financial
material sustainability information and their performance.
The other study, Ong (2016), using Global Reporting Initiative
(GRI) G3.1 guideline, finds significant positive correlations
between the disclosure of sustainability information and
company characteristics, and that companies in the resources
industry place more emphasis on economic aspects than
environmental and social aspects when disclosing such
information. The limitation of Ong’s study is that it uses only
one year (2012) data for the top 50 ASX listed companies in
the Australian resources industry and does not include any
sector-specific analysis. Therefore, from Ong’s study, it is not
possible to understand the sector-specific relationship
between non-financial material sustainability information
and company financial performance.

The present study used the Global Reporting Initiative (GRI)
G4 guidelines to disclosure of non-financial material
sustainability information, the latest version available for GRI
guidelines. Thus, this study is different from the other studies
mentioned above in the Australian context. Based on the
limitations of the mentioned studies discussed above on
disclosure of non-financial material sustainability
information in the Australian context, an important gap exists
in this field. Although Khan et al., (2016) uses the materiality
aspects of non-financial sustainability disclosure, it is based
on SASB guidelines of materiality and the USA companies'
context, and not based on the GRI guideline and Australian
companies’ context. Moreover, considering the Australian
context, the present study uses a stronger analytic approach
that fully exploits the longitudinal nature of the data
compared to studies mentioned above (Font et al., 2016; Ong
etal., 2016; and Ong, 2016).

Using the GRI G4 guidelines as a benchmark, the present
study provides the landscape of disclosure of non-financial
material sustainability information among Australian
companies in the materials sector. The current study is the
only study so far, which empirically examines the
relationships between disclosure of non-financial material
sustainability information and the financial performance of
Australian listed companies in the materials sector.

On this background, the objective of the present study,
which comprises 100 companies of the materials sector (the
largest sector in the ASX) listed in the Australian Securities
Exchange (ASX), is to investigate the relationships between
disclosure of non-financial material sustainability
information and the financial performance based on GRI
G4 guidelines on economic, environmental and social
performance aspects.

This study uses the GRI G4 definition of materiality and
guidelines for disclosure of non-financial material
sustainability ~ information because it is more
comprehensive and widely used by companies all over the
world (KPMG, 2015; Brown ef al., 2009; Frost et al., 2005).
While et al., (2006) note that, “GRI claims to provide the
basis of worldwide standardized, comparable, reporting
on the sustainability of (particularly business)
organizations” (p. 268). The most recent version of the GRI
guidelines (introduced in May 2013), the GRI G4
guidelines, underscore the meaning of materiality in
sustainability reporting and materiality is placed at the
core of these guidelines. These guidelines are not merely a
data-gathering exercise; rather they focus only on the most
important aspects (material aspects) of sustainability
reporting. According to the GRI G4 Sustainability
Reporting Guidelines Implementation Manual, "Material
aspects are those that reflect the organization's significant
economic, environmental, and social impacts; or that
substantively influence the assessments and decisions of
stakeholders. To determine if an aspect is material,
qualitative analysis, quantitative assessment, and
discussion are needed" (GRI, 2013b, p.244).

Although the GRI sustainability reporting guideline has
increased usage by companies worldwide, it has a few
limitations. One such limitation is that it mainly focuses on
the number of indicators and does not focus on the amount
of information disclosed. According to Brown et al., (2009)
“GRI reports do not give an adequate picture of progress
toward sustainability” (p. 196). Therefore, the GRI
sustainability framework may not show the real
sustainability performance of the companies. Despite the
mentioned limitation of the GRI framework, using GRI G4
guidelines, the present study examines the relationship
between disclosure of non-financial material sustainability
information and their financial performance by Australian
listed companies in the materials sector.

This paper proceeds with the literature review in Section 2,
followed by the methodology in Section 3. Section 4 presents
the study findings and discussion. Section 5 presents the
study contributions and implications. Section 6 discusses the
study limitation followed by the future research scope in
Section 7. Section 8 concludes the discussion.

LITERATURE REVIEW

There is a scarcity of literature on the disclosure of non-
financial material sustainability information and company
financial performance. Few studies highlight the issue of
non-financial ~disclosing of material sustainability
information. There is a need for sector-specific materiality
disclosure standards and key performance indicators
(KPIs) for reporting on companies' sustainability
information, which would significantly improve the ability
of companies to report on their ESG performances (Eccles
et al., 2012). Although the study focuses on the necessity of
the disclosure of material sustainability information, it
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does not analyze the relationship between companies’
disclosure of non-financial material sustainability
information and their financial performance.

Using the SASB materiality guidelines by sectors Khan et
al., (2016) examined the material and immaterial non-
financial disclosures of sustainability issues for more than
2,300 USA companies in six different sectors. The
researchers claim that the study was the first of its kind to
analyze the relationship between companies' disclosure of
non-financial material sustainability information and their
performance. They find that the stock value of companies
with high ratings on material ESG issues in their respective
sectors considerably outperformed companies with a low
rating on material ESG issues. The stock value does not
have any difference for those firms with a high rating on
immaterial ESG issues. Thus, the disclosure of material
ESG issues can be value-enhancing for shareholders, while
disclosure of non-material ESG issues has little value
implications. Although the study used the materiality
aspects of non-financial sustainability disclosure, it is
based on SASB guidelines of materiality for the USA-based
companies and not based on the GRI guidelines.

Disclosure of companies' non-financial material
sustainability information has recently been gaining
importance in the UK. After examining the top ten leading
UK retail companies, Jones ef al., (2016) find that the
companies embrace reporting of material sustainability
information, however, there is a lack of a unified approach
adopted to measure the materiality of disclosed
information. Amel-Zadeh (2016) explains the theoretical
foundations and empirical evidence of the materiality of
non-financial sustainability disclosure. Both the studies do
not examine the relationship between the relationship
between companies’ disclosure of non-financial material
sustainability information and their financial performance.

As the literature in the field of disclosure of non-financial
material sustainability —information and company
performance is very limited, the scope for exploring this
field is immense. It is, therefore, relevant to analyze the
relationship between companies’ disclosure of non-
financial material sustainability information and their
financial performance in the Australian context. Disclosure
of non-financial sustainability —information is not
mandatory in Australia. In the mid-2000s, after reviewing
company legislature, the Australian Government made
sustainability reporting voluntary for businesses (Higgins
et al., 2015). For certain industries, (e.g., mining, metal,
energy, utility, manufacturing, etc.) disclosure of some
environmental issues is mandatory.

Sustainability reporting and disclosure is slowly gaining
momentum in Australia (Figure 1). The figure shows the
trend of sustainability reporting based on GRI, GRI-
referenced and non-GRI categories of Australian
companies from 1999 to 2016. It is evident that the number
of companies reporting on sustainability information has
been increasing gradually since 1999.

Figure 1: Trend of sustainability reporting of Australian
companies (GRI, GRI-referenced and non-GRI) from 1999
to 2016
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Source: Compiled from the complete version of the GRI
Reports List (2017), Global Reporting Initiative Database.
Available at:
https:/ /www.globalreporting.org /services/Analysis /Repor
ts_List/Pages/default.aspx

Australian companies are disclosing sustainability
information in their annual reports, corporate governance
statements, CSR/sustainability reports/reviews and
workplace gender equality agency (WGEA) report. Based
on the company websites, it is found that, some companies
disclose their sustainability information in a single annual
report, some publish standalone sustainability reports,
while others use a mixed approach by disclosing
sustainability reports in annual reports as well as other
reports mentioned above.

Studies related to disclosure of companies” non-financial
material sustainability information in the Australian
context are very limited. There are few studies (Font et al.,
2016; Ong et al., 2016; Ong, 2016) that examine the context
of companies’ material sustainability information
disclosure.

Font et al., (2016) analyzed the materiality of disclosure of
non-financial issues for the cruise industry in Australia
following the non-financial disclosure standard as
mentioned in the GRI guidelines. It finds that the cruise
companies over-report immaterial issues and under-report
material issues. However, the relationship between
companies' disclosure of non-financial material
sustainability information and their financial performance
was not examined.

Based on the GRI G3.1 guideline and using listed ASX 50
companies for 2012, Ong et al., (2016) find that there is a
lack of a standardized reporting framework while
reporting companies' sustainability information in
Australia and Australian companies in the resources
industry are producing minimal sustainability information
with a great degree of variation. It also finds that
companies in the resources industry place more emphasis
on economic aspects than the environmental and social
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aspects when disclosing such information. Again, the
relationship between disclosure of non-financial
sustainability information and companies' financial
performance was not investigated.

Using the GRI G3.1, Ong (2016) examined the relationship
between companies' disclosure of non-financial material
sustainability information and their financial performance
along with other company characteristics (company size,
proportion of independent directors, multiple
directorships and women directors on the board) in the
Australian resources industry (metals and mining sector,
and energy and utilities sector). The study uses ASX 50
listed companies in the resources industry on the basis of
market capitalization and analyses their performance for
only one year, 2012. It finds significant positive correlation
between disclosure of sustainability information and
company characteristics (company size, financial
performance, the proportion of proportion of independent
directors, and multiple directorships and women directors
on the board). It also finds that companies in the resources
industry place more emphasis on economic aspects than
environmental and social aspects when disclosing such
information. Although the study covers economic, social
and environmental disclosures, it only uses one-year (2012)
of company data for the top 50 ASX listed companies in the
Australian resources industry. Ong (2016) recommends
that the use of panel data may be suitable to better examine
the relationship between companies' disclosure of non-
financial material sustainability information and their
financial performance.

The status of disclosure of non-financial material
sustainability information in Australia is in a nascent stage.
There is ample scope for Australian companies to focus
more on non-financial material sustainability disclosure
issues. This may lead to capturing the benefits of disclosing
the non-financial material sustainability information in the
long run-in terms of financial as well as market return.

METHODOLOGY
Study Sample

Based on the DatAnalysis Premium database, we randomly
selected 100 companies (15.7% of the population of 636) in the
“materials sector” of the Australian Stock Exchange (ASX)
listed companies as the listed companies are larger in size
(Yongvanich and Guthrie, 2005), and have noteworthy
impact on the economy as producers and employers
(Andrikopoulos and Kriklani, 2013). This study relies on the
DatAnalysis Premium database for sample selection as the
database provides a variety of financial and other information
necessary for the study. Even though the total number of ASX
listed companies in the materials sector is 677, the
DatAnalysis Premium database included data on 636 of these
companies when data were extracted in May 2017 (for data
period from 2014 to 2016). Thus, 41 companies (6%) of the
total 677 ASX listed companies in the materials sector are
excluded from the analysis. From the 636 companies, 100

companies have been selected randomly using the random
number function in MS-Excel. Consequently, the sampled 100
companies represent the sub-population of 636 ASX listed
companies in the material sector. The summary of the sample
selection process is as follows:

= Step 1: Total number of ASX listed companiesin 677
the Materials sector

= Step 2: Data available in DatAnalysis Premium 636

= Step 3: Number of randomly selected sample 100
companies (from 636 companies)

Among the 11 ASX industry sectors, this study chooses the
materials sector because this sector constitutes the highest
number of companies in any given sector (677), constituting
30.9% of all listed companies in the ASX (2,193) based on the
Global Industry Classification Standard (GICS) which was
accessed from their websites. Moreover, some of the sub-
sectors of the materials sector (mining, wood and paper,
non-metallic mineral products and metal products) together
have highest contribution to the Australian GDP (measured
by industry gross value added) among the twenty sectors
reported for the Australian GDP estimates (Australian
Bureau of Statistics 2015, p.36). The contribution of these
sub-sectors of the materials sector to the Australian GDP
was about 10% in 2013-14 and increased to 10.4% and 10.5%
in 2014-2015 and 2015-2016, respectively. If the data for all
sub-sectors of the materials sector were available, then the
contribution of this sector to the Australian GDP is likely to
be higher. The study focuses on the materials sector
considering the substantial contribution of the sector to the
Australian economy. The Australian Government also puts
emphasis on industry-specific sustainability reporting
(Dong and Burritt, 2010). Sector-specific reporting may
enhance the comparability among the companies included
in the specific sector.

A sample size of 100 ASX companies (a sample of 15.7% of
the population of 636 companies) would be sufficiently
large for statistical analysis based on the central limit
theorem, which suggests that the analysis will be able to
make statistical inferences based on the standard normal
distribution (Bowerman et al., 2017, pp 334-335). With
limited time and resources available for this research, a
sample size of 100 struck a balance between what was
essential for drawing valid statistical inference, and the
resources necessary to collect all the relevant data. As the
data on disclosure of material sustainability information
for the present study were manually collected by the
researchers through content analysis of various reports
published by the companies, it was not possible to extend
the sample size beyond 100 companies due to resource and
time constraints.

Data sources, data collection and period for analysis

This study collects secondary data from the websites of the
sampled companies, which include annual reports,
sustainability reports/reviews, workplace gender equality
agency (WGEA) reports, environmental reports/reviews
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and other relevant publications. Information about
companies’ financial performance is accessed from
DatAnalysis Premium, a database that provides ASX listed
companies’ financial data. Data on general and sector-
specific economic conditions are collected from published
reports by the Australian Bureau of Statistics. The study
covers three-year period, from 2014 to 2016. As the GRI G4
was introduced in May 2013, the analysis period covers
sustainability information reporting practices after the
introduction of GRI G4 guidelines. The study analyses
company-wise disclosures of GRI G4 sustainability
indicators on aggregate as well as economic, environmental
and social aspects for 2014 and 2015, and measure the
financial performance of those companies for 2015 and 2016.

Content analysis

This study applied content analysis to collect data about
sustainability information from different annual reports
and sustainability reports of the Australian listed
companies in the materials sector. This study manually
collected the information from the reports and mapped
with the GRI G4 guidelines to check whether disclosure is
consistent with each GRI G4 performance indicator. Next,
the scoring index for disclosure of material sustainability
information is developed. Khan et al., (2016) use hand-
mapping while matching SASB materiality issues with
Kinder, Lydenberg, Domini (KLD) sustainability issues.

Content analysis is used in numerous studies in
sustainability reporting to analyze the content of published
annual reports and sustainability reports of companies
(Abbott and Monsen, 1979; Cochran and Wood, 1984;
Guthrie and Parker, 1990; Tilt, 2001; Frost et al., 2005;
Guthrie and Abeysekera, 2006; Clarkson et al., 2008; Dong
and Burritt, 2010; Lu et al., 2014; Richards et al., 2015).

Developing a scoring index for disclosure of non-
financial material sustainability information

A scoring index based on GRI G4 standard disclosures and
performance indicators (Table 1) has been developed to
compute non-financial material sustainability scores for
specific performance indicators following the disclosure-
scoring methodology of Al-Tuwaijri et al., (2004).
Following their disclosure-scoring methodology, the study
denotes “1' for the presence of each performance indicator
and ‘0" for the absence of any performance indicator of the
GRI G4 guidelines. This gives a company score for each of
the economic, environmental and social aspects. Then a
measure of aggregate sustainability score for each of the
aspects for every company is constructed. After combining
all three aspects (economic, environmental and social) the
study determines the "aggregate non-financial material
sustainability score" for every company.

Table 1: Summary of GRI G4 standard disclosures and performance indicators

Disclosure Category Aspects Category Total Disclosures
of score and score

Standard disclosures: 1. Economic (G4-EC 1 to EC9) 9
Performance indicators 2. Environmental (G4-EN 1 to EN 34) 34

3. Social

Social — Labour Practices and Decent Work (G4-LA 1 to LA 16) 16

Social — Human Rights (G4-HR 1 to HR 12) 12

Social — Society (G4-SO 1 to SO 11) 11

Social — Product Responsibility (G4-PR 1 to PR 9) 9 48

Aggregate material sustainability score 91

Source: Global Reporting Initiative. (2013b, pp.19-22).
Note: The presence of each indicator is scored 1 and absence

Reliability of scoring index and its validation

To ensure the accuracy, consistency and reliability of the
ratings derived by us, the validation of the scoring index
was done. Different studies (Khan et al., 2016; Ong, 2016;
Ong et al., 2016; Hummel and Schlick, 2016; Al-Tuwaijri et
al., 2004) used raters or coders when there is a requirement
for such validation. In this context, Gwet (2008, p. 29)
states, “Inter-rater reliability quantifies the closeness of
scores assigned by a pool of raters to the same study
participants. The closer the scores, the higher the reliability
of the data collection method”. The study uses two external
validators, who are familiar with the GRI G4 guidelines so
that they can independently map the GRI G4 scoring index
to validate the non-financial material sustainability
disclosure score measured by us. The two most common

is scored 0.

measures used to assess the reliability among validators in
the literature are percent agreement and Cohen’s kappa
(McHugh, 2012). This study uses percent agreement
measure (McHugh, 2012) to determine the degree of
agreement among the raters’ scores. There is a high
percentage agreement among the raters, 83.33% to 100%,
which is in excess of the widely agreed acceptable
interrater limit of 80% (McHugh, 2012).

Empirical models and estimations: Ordinary least
squares (OLS) and fixed-effects

To analyse the relationship between companies” disclosure
of material sustainability information and their financial
performance, this study uses two estimation approaches:
ordinary least squares (OLS) and fixed-effects regression
analysis.
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Two elements of the empirical analysis in the present study
of the relationship between disclosure of non-financial
material sustainability information and company financial
performance are noteworthy. First, the study uses a one-
year lagged value of disclosure score for non-financial
material sustainability information, which avoids the
possibility of reverse causality since the current year's
financial performance could not have affected the score for
disclosure of material information in the past. Second, the
study uses fixed-effects regression analysis (Wooldridge,
2010), which allows accounting for all firm characteristics
that are fixed over time, and thereby reduce the chances of
bias in the estimated effects from an inability to control for
other unobserved factors that may influence both
companies' disclosure score and their financial
performance.

As companies may self-select into the extent to which they
disclose material sustainability information, systematic
underlying differences may exist between the companies
who score well in the disclosure of material information
versus those that don't. These differences might be
reflected in company characteristics that can be readily
captured by their past financial performance as well as
characteristics that are difficult to measure (e.g., the
company management team's outlook about and
commitment to sustainability issues). Because these
characteristics may influence current financial
performance as well as the extent of disclosure of material
sustainability information, failure to account for them in
the regression analysis would be tantamount to omitting
relevant control variables from the model. Consequently,
this would result in a biased estimate of o1 in Equation 1
(or a1, a2 and asin Equation 2). More specifically, if there
are unobserved differences that are correlated with both
material information disclosure score and company
financial performance, then estimating Equations 1 and 2
using the OLS regression method would produce a biased
estimate of the relationship of disclosure score on financial
performance (Hasan et al., 2016). If these unobserved firm
characteristics is denoted by c;, then the true relationship of
interest from equation (1) is given by FinPerfi = ao+ o
Aggregate material sustainability scoreitn) + o2 Xien + a3
Z +ci + eie. If ci is correlated with both “aggregate material
sustainability scoreir1)” and “FinPerfi”, then an OLS estimate
of au that does not account for that correlation will be
biased.

The present study first uses OLS estimation approach as a
starting point for the regression results. As noted above,
the present study also applies the fixed-effects estimation
approach to obtain a less biased estimate, as the OLS
results are potentially biased (Wooldridge, 2010). Different
studies (e.g., Atan ef al., 2018; Khan et al., 2016; Hasan et al.,
2016) also use fixed-effects estimates in exploring the
relationship  between  non-financial sustainability
information and companies' financial performance. The
control variables that are fixed over time drop out of the
fixed-effects estimation of Equations 1, and 2, due to

differences. This approach is expected to reduce (if not
eliminate) bias in estimated i relative to the OLS
estimates, under the assumption that there are no time-
varying firm characteristics that are correlated with their
current financial performance.

Although in our analysis we estimated OLS regressions to
compare the results from the firm-level fixed-effects
analysis, we focus on the findings from the fixed-effects
analysis and consider these as the main findings of the
study.

Empirical models and estimations for all companies

This study first estimates an equation of the following form
for aggregate non-financial material sustainability
information for all companies.

Equation 1

FinPerfis = ao+ an Aggregate material sustainability scoreis-u +
a2 Xien+ a3 Ly +eit

where aois a constant and a:is the coefficient of interest. eit
signifies the error term. The variables in Equation 1 are
described below.

Dependent variable: ‘FinPerfi’

The dependent variable of the regression is 'FinPerfi’.
'FinPerf:’ is the financial performance of a company (i), in
the year (t) as measured by return on asset (ROA), return
on equity (ROE) and Tobin's Q. We use both accounting-
based (ROA, ROE) and market-based (Tobin's Q) measures
of company financial performance as a dependent
(outcome) variable. Both measures are extensively
accepted and used as a valid indicator for analyzing the
financial performance of a company (Gentry and Shen,
2010). A number of studies (Khan et al., 2016; Kang et al.,
2016; Petrenko et al., 2016; Flammer, 2015; Choi et al., 2010)
use a combination of both the measures to examine the
financial performance of the companies.

Return on assets (ROA) measures the efficiency of a
company in generating profit from its assets, irrespective
of the company size. ROA is calculated in this study as the
ratio between net income and total assets (net income /
total asset). A number of prior studies related to non-
financial sustainability disclosure also use ROA to measure
the financial performance of companies (Khan ef al., 2016;
Kang et al., 2016; Petrenko et al., 2016; Waddock and
Graves, 1997).

The return on equity (ROE) is used to assess how a
company excellently uses its shareholders' or investors'
capital (equity). ROE is measured as the ratio between net
income and total equity (net income / total equity) in this
study. Prior studies related to companies' sustainability
disclosure also use ROE in measuring the financial
performance of companies (Flammer, 2015; Saeidi ef al.,
2015; Chetty et al., 2015; Waddock and Graves, 1997).
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We use Tobin’s Q as a market-based financial performance.
The market-based measures show the long-term
expectations of shareholders or investors regarding the
company’s future financial performance (earning) on the
basis of the company’s present or previous financial
performance (Hasan et al., 2016; Miller, 2004; Shah and
Hussain, 2012; Shan and Mclver, 2011; Ganguli and
Agrawal, 2009). In general, higher valued companies will
have higher Tobin’s compared with lower valued
companies. Following Hasan et al., (2016), Tobin’s Q in this
study is measured by the market value of a company in
relation to the book value of a company’s total assets (Book
value of total assets - book value of equity + market value
of equity / Book value of total assets).

The principal independent variable of interest: Aggregate
material sustainability scoreie-

Aggregate material sustainability scoreiq-n is the principal
variable of interest in this study based on the scoring index
developed in Section 3.4. The study estimates the influence
of a one-year lagged value of aggregate material
sustainability score on financial performance.

Control variables: Xic-1 and Zar

Xie1) and Za signifies a variety of control variables that are
included in the model. Xi¢n includes the company's
financial performance in the preceding year (t-1), i.e. one-
year lagged value of the company's financial performance
(ROA, ROE and Tobin's Q).

Zay includes company size, company age, leverage,
principal activities of the company and sectoral economic
condition (rates of growth of the mining industry as a
proxy) in the year (t). These control variables are discussed
below.

Company size: In the current study, company size is
measured as the calendar year-end market capitalization in
the year (t). For example, Khan et al., (2016) measures
company size based on market capitalization.

Company age: In this study, we calculate company age on
the basis of the number of years since its listing in the ASX
in year t. Company age can be calculated based on the
number of years since the firm’s inception (Saeidi et al.,
2015; Gelhard and Von Delft, 2016) as well as based on the
number of years since its listing in the stock exchange
(Dissanayake ef al., 2016).

Leverage: This study uses a leverage ratio to assess
companies' debt levels in year t. It is calculated here by
dividing total debt (Long term debt plus current debt) by
total assets (total debt / total asset) at year-end. Some prior
studies also use leverage ratio as a control variable (Gao et
al., 2016; Kang et al., 2016; Khan et al., 2016; Clarkson et al.,
2008).

Principal activities of the company: The study classifies
the principal activities of the sample companies into three
broad categories based on the ASX classification of the

companies' principal activities. They are mining and metals
exploration and development, mineral explorations, and others.
These three activities are controlled in the year (t).

Sectoral economic condition: Rate of growth in the mining
industry in the year (t) is used as a proxy for growth in the
materials sector since the mining industry is a substantial
component of the materials sector. The nominal growth
rate of the Australian mining industry was 7.7 percent in
2015 and 6.2 percent in 2016 (Based on Australian Bureau
of Statistics (ABS), 2017)).

To understand the relationship of the three aspects of
sustainability ~disclosure identified in the GRI G4
guidelines—namely, economic, environmental and social
aspects—this study also estimates the following variant
(Equation 2) of Equation 1.

Equation 2

FinPerfir = ao+ ar Economic material sustainability scoreie-n+ a
Environmental material sustainability scoreien + as Social
material sustainability scoreir-n + as Xie-n + ab Zin + eir

In Equation 2, this study replaces the aggregate
sustainability score in Equation 1 with separate scores for
each of the three (economic, environmental and social)
aspects of sustainability disclosure. Consequently, a1, oz
and as are the coefficients of interest. Economic material
sustainability scoreie-n,  environmental material
sustainability scorei¢1), and social material sustainability
scoreie) are the principal variables of interest. All other
variables and parameters are as defined for Equation 1.
Estimation of Equation 2 would allow to separately assess
the influence of disclosure of economic, environmental and
social sustainability information on company financial
performance while controlling for other company
characteristics.

Ordinary least squares (OLS) regression and fixed-effects
regression with robust standard error estimation methods
are used to estimate Equations 1 and 2.

FINDINGS AND DISCUSSION

This section discusses the study finding for all companies.
The results of the OLS and fixed-effects estimates for all
companies are shown respectively in Appendix A (Tables
A I through AII). The descriptive statistics for all variables
of Equations 1, and 2, are presented in the Appendix B.

Table A I (Appendix A) present the findings from the OLS
and fixed-effects regression analysis, which examines the
relationship between lagged aggregate disclosure of non-
financial material sustainability information and financial
performance for all companies in the sample. Based on the
Equation 1, the OLS regression results in Table Table Al
(Appendix A) suggest that the lagged aggregate material
sustainability score does not have any statistically
significant relationship with accounting-based financial
measures (ROA ROE) and market-based financial measure
(Tobin’s Q).
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After accounting for time-invariant unobserved variables,
based on the Equation 1, the fixed-effects regression results
in Table Al (Appendix A) show a mixed relationship (no

relationship and statistically significant negative
relationship) between lagged aggregate material
sustainability =~ score = and  companies’ financial

performances as measured by ROA, ROE and Tobin’s Q.
The lagged aggregate material sustainability score does not
have any significant relationship with accounting-based
financial measures (ROA and ROE). However, the lagged
aggregate material sustainability score has a statistically
significant negative relationship with the market-based
financial measure (Tobin’s Q) at the 5 percent level of
significance. Specifically, this implies that a unit change in
a company’s aggregate material score in the preceding year
is associated with a decrease in Tobin's Q in the current
year by 11 percent.

Although in theory the relationship between lagged
aggregate material sustainability score and Tobin’s Q
could be either positive or negative (Gao and Bansal, 2013).
Investors are sensitive to the desirable sustainability
information (Alexander and Buchholz, 1978; Van Dijken,
2007; Lins et al., 2017) and CSR does not influence company
performance in the short run but has some positive effect
in the long term (McWilliam and Siegel, 2000; and Lin et al.,
2009). When investors find the CSR disclosure as credible,
informative and meeting their expectations, there should
be a positive relationship between the CSR disclosure and
companies’ financial performance; otherwise, the
relationship could be unrelated or negatively related. If
companies’ disclosure of non-financial sustainability
issues does not meet the market (investor) expectations, it
may lead to the downward revision of market (investors)
expectations of future cash flows, resulting in a decreased
Tobin’s Q (Cahan ef al., 2016). A higher lagged aggregate
material sustainability score may imply a higher level of
investment in environmental and social projects. Such an
investment may not yield the expected outcome in the
short run, and consequently, investors could view this as
unnecessary use of resources (given opportunity cost). This
may weaken their confidence level. As a result, the market
value of the company may fall (while book value remains
unchanged), resulting in a lower Tobin's Q ratio.

One of the plausible reasons for having no relationship or
negative relationship between non-financial material
sustainability disclosure and financial performance may be
due to the short time-frame of the present study. As the
study period for the analysis in the present study is two-
years, it may have influenced the study results. Garg (2015)
show that companies' sustainability reporting practices
negatively impact on their financial performance in the
short run while it positively influences in the long run. The
earlier study by Lin et al., (2009) also shows that CSR may
not have a positive influence on companies’ financial
performance in the short run but it has a notable positive
influence in the long run.

Further, the link between the companies’ disclosure of
non-financial material sustainability information and their
financial performance in this study stems from the
companies’ stakeholder pressure, legitimacy pressure and
analysis of the costs of investing in economic,
environmental and social sustainability issues. The
findings of the present study which shows no statistically
significant relationship or statistically negative significant
relationship between the lagged non-financial material
sustainability disclosure and financial performance, may
suggest that the costs of investing in sustainability issues
play a role in determining the relationship. The companies
may provide voluntary disclosures when they think the
benefits of disclosure exceed the cost of the companies'
involvement in environmental and social activities, as the
sustainability disclosures are potentially costly (e.g.,
Verrecchia, 1983; Cormier and Gordon, 2001; Elijido-Ten,
2007). Non-financial sustainability disclosure may not
portray the true picture of the companies’ sustainability
practices and sustainability performance that gives an
effect to companies’ financial performance, as
sustainability reporting is predominantly voluntary in
Australia. Moreover, managers’ opportunistic behaviour
also has an influence on companies’ voluntary disclosure
of the non-financial sustainability issues (Verrecchia, 1990)
regarding what is or is not disclosed.

The companies in this study sample may report their non-
financial sustainability information to: 1) increase
companies’ transparency; 2) enhance brand value,
reputation and legitimacy; 3) enable benchmarking against
competitors; 4) signal competitiveness; 5) motivate
employees and support corporate information; and 6)
control processes through disclosing sustainability
information (Herzig and Schaltegger, 2006) without
relating their disclosure of non-financial material
sustainability information with the companies’ financial
performance. may be due to information asymmetry
between the market (that is, the investors) and company
managers (Alexander and Buchholz, 1978; Van Dijken,
2007; Lins et al., 2016).

Based on the Equation 2, while exploring the separate
relationship between the lagged economic, environmental
and social non-financial material sustainability disclosure
and financial performance, the OLS regression results
shown in Table A2 (Appendix A), do not show statistically
significant relationship between the lagged economic
material sustainability score and the companies' financial
performance. Further, the OLS results show mixed results
(negative, positive and no relationship) between the
lagged environmental and social material sustainability
score and companies’ financial performance. However,
after accounting for time-invariant unobserved variables,
based on the Equation 2, the fixed-effects regression
results, shown in Table A2 (Appendix A), show no
statistically significant relationship between the lagged
economic, environmental and social disclosure of non-
financial ~material sustainability information and
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companies’ financial performance for all companies. It
suggests that a change in the lagged economic,
environmental and social material sustainability score in
the previous year does not have any statistically significant
implications on the financial performance of the company
in the current year.

CONTRIBUTION AND IMPLICATIONS

The present study contributes to the existing literature on
disclosure of non-financial sustainability information by
adding insights into the materiality concept of non-
financial sustainability disclosure in the Australian
context. This study contributes to the existing non-financial
material sustainability disclosure literature in terms of: (1)
developing a scoring index; (2) applying a stronger
methodological approach than what has been applied in
the related research literature (Ong et al. 2016; Ong, 2016)
in the Australian context; (3) using a one-year lagged value
of disclosure scores, which avoids the possibility of reverse
causality; (4) concurrently examining three aspects of
material sustainability information: economic,
environmental and social, while exploring the relationship
between companies’ disclosure of non-financial material
sustainability information and their financial performance;
(5) generating new empirical evidence on this issue for
Australian companies in a specific sector, namely, the
materials sector.

The evidence from the current study is expected to provide
useful information for the companies’ stakeholders in
Australia who use both financial and non-financial
information for formulating business and regulatory
policies and for making decisions. As the present study
portrays the sector-specific (materials sector) analysis of
the non-financial disclosure of sustainability information,
this may also be beneficial for diverse stakeholders in this
sector. As a company’s sustainability is related to its
economic viability as well as social and environmental
responsibility (AICPA, 2013), the disclosure of non-
financial sustainability information may reflect the
company being focused on business that targets long-term
value creation. There is a worldwide increase in awareness
about sustainability reporting practices among different
policymakers as well as regulators (Platonova et al., 2018).
In this regard, the Australian companies in the material
sector, as well as in other sectors, may continue to increase
their non-financial material sustainability information,
which includes disclosure of economic, environmental and
social information relevant for a large segment of the
Australian economy.

It is worth reiterating that different stakeholders have
different needs and demands for the disclosure of non-
financial sustainability information. As stakeholder
resources are critical to the achievement and viability of an
organization (Ullmann, 1985), companies are likely to
satisfy the stakeholder demands. For example, company
shareholders are interested in making informed decision

regarding their investments, and the present study’s
finding about the increased disclosure over time of
material sustainability information may build a positive
image among the shareholders. The study results are also
relevant for the creditors, because they may be interested
to give credit to those companies that disclose more on
sustainability information. Employees, suppliers, and
consumers may also form a positive view of the companies
that disclose more material sustainability information over
time. The media and other interest groups such as,
environmental activists and the general public may also be
interested in the social, economic, and environmental
sustainability aspects of a company, and would likely
appreciate companies that report on these different aspects
of sustainability. Increase in disclosure of non-financial
materials sustainability information over time by the
sampled ASX companies in the material sector may
therefore reflect the companies’ attention to meeting the
diverse stakeholder interests in this regard.

LIMITATIONS

As with most studies, the present study has some
limitations. Therefore, the empirical results of this study
should be interpreted cautiously and carefully. The
primary limitation of this study is that the findings may not
generalize to Australian listed companies across all sectors,
or to non-listed companies because the study findings are
based on data from the Australian listed companies in the
materials sector. As the data on disclosure of material
sustainability information for the present study were
manually collected by the researchers through content
analysis of various reports published by the companies, it
was not possible to extend the sample size beyond 100
companies due to resource and time constraints. Moreover,
this study does not measure the substance or extent of
disclosure when assessing non-financial material
sustainability disclosure; instead, it focuses on whether or
not certain indicators in the GRI G4 guidelines are publicly
reported.

The fixed-effects estimation used in the present study
cannot completely rule out the potential for other time-
varying factors confounding the estimates. This is a general
limitation of the fixed-effect estimation approach.
Although fixed-effect estimation is expected to reduce bias
compared to simple OLS estimation, it does not account for
the unobserved time-varying factors (Wooldridge, 2010).
Consequently, the present study cannot apply causal
attribution in the link between non-financial material
sustainability score and company financial performance.

FUTURE RESEARCH

Based on the present study findings, there are a few
suggestions for future research. It would be interesting to
apply the newly developed GRI G4 based non-financial
materiality disclosure index to companies in other sectors.
Subsequent research may expand the analysis to ASX
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listed companies in other sectors and produce evidence
that would be generalizable across sectors. Again, future
research may compare the results between developing and
developed country context to explore whether the findings
vary based on the country context. Future research may
also look to explore ways to identify the causal link
between non-financial material sustainability score and
company financial performance. Moreover, future
research may conduct case studies with individual
companies to gain deeper insights about the relationship
between non-financial material sustainability disclosure
and company financial performance.

CONCLUSION

Findings from this study add insights into the materiality
concept of non-financial sustainability disclosure in the
Australian context. This study may be useful for corporate
leaders, investors, shareholders, company managers and
other policymakers in Australia, who use both financial
and non-financial information for formulating business
policies and making decisions. As the concept of disclosure
of non-financial material sustainability information is
gaining momentum, continued future research in this field
may unfold additional avenues for the Australian
companies as well as in the other countries.
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APPENDICES

Appendix A

Table A I: OLS and fixed-effects estimates of the relationship between lagged aggregate material
sustainability score and financial performance: Analysis for all companies

Dependent variables (Financial performance)
OLS results Fixed-effects results

VARIABLES ROA ROE Tobin’s Q ROA ROE Tobin’s Q
Principal variable of interest
Lagged aggregate material sustainability score -0.027 0.020 -0.016 -0.019 0.093 -0.110**

(0.039) (0.068) (0.025) (0.019) (0.123) (0.053)
Control variables
Lagged return on asset -0.183 -0.972%*

(0.113) (0.016)
Lagged return on equity -0.016 -0.992%*

(0.019) (0.009)
Lagged Tobin’s Q 0.305* -0.769***
(0.168) (0.152)

Market capital 0.000 0.000 -0.000 0.000 -0.000 0.000

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Listing age 0.031 -0.089 -0.026 -0.011 0.577 1.755%**

(0.046) (0.070) (0.024) (0.242) (0.360) (0.606)
Debt to asset leverage -2.687 -5.208 0.928 -0.145 -0.020 -0.312

(1.712) (3.858) (0.603) (0.137) (0.077) (0.459)
Principal activities of companies: Mining and metal 0.185 -1.071 0.847 - - -
activities”

(1.016) (1.661) (0.639) - - -
Principal activities of companies: Mineral -1.764 -2.540 0.772 - - -
activities”

(1.151) (2.194) (0.590) - - -
Principal activities of companies: Other activities” - - - - - -
= Reference category
Mining nominal growth” -0.467 -1.639 -0.629 - - -

(0.539) (1.354) (0.418) - - -
Constant 6.742 21.042 5.038 -2.730 -13.991** -19.543**

(5.745) | (15.221) (3.187) (3.606) (5.511) (8.393)
Observations 200 200 200 200 200 200
Number of companies 100 100 100 100 100 100
R-squared (OLS) 0.442 0.377 0.345 - - -
R-squared (within) - - - 0.988 0.993 0.473
Company fixed-effects - - - Yes Yes Yes

Notes:

1. Regression results are based on Equation 1 shown in the text.

2. Dependent variables shown in the column headings are measures of financial performance.
3. The principal variable of interest is the lagged aggregate material sustainability score.
4. Other activities are the reference category for mining and metal activities and mineral activities.
5. ~ Because this variable is time-invariant, it dropped out of the fixed-effects regression.
6. The first row of each variable shows the coefficient.
7. Robust standard errors are shown in parentheses and ***/** /* suggests that the estimated coefficient is statistically
different from zero at the 1%, 5% and 10% level of significance, respectively.
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Table A II: OLS and Fixed-effects estimates of the relationship between the lagged economic, environmental and social

material sustainability score and financial performance: Analysis for all companies

Dependent variables (Financial performance)
OLS results Fixed-effects results

VARIABLES ROA ROE Tobin’s Q ROA ROE Tobin’s Q
Principal variable of interest
Lagged economic material sustainability score -1.759 -0.696 0.756 0.375 -0.624 0.752

(1.275) (1.803) (0.474) (0.420) (1.012) (1.606)
Lagged environmental material sustainability -0.321* 0.446 0.080 -0.286 0.119 -0.179
score

(0.175) (0.306) (0.076) (0.184) (0.353) (0.402)
Lagged social material sustainability score 0.421* -0.344 -0.180** 0.225 0.272 -0.273

(0.227) (0.325) (0.090) (0.157) (0.219) (0.230)
Control variables
Lagged return on asset -0.189 -0.972%*

(0.115) (0.016)
Lagged return on equity -0.016 -0.992%*

(0.019) (0.008)
Lagged Tobin’s Q 0.302* -0.761**
(0.170) (0.141)

Market capital 0.000 0.000 -0.000 0.000 -0.000 0.000

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Listing age 0.041 -0.078 -0.031 -0.069 0.592 1.722%**

(0.051) (0.067) (0.025) (0.254) (0.374) (0.580)
Debt to asset leverage -2.677 -5.222 0.923 -0.136 -0.022 -0.299

(1.700) (3.864) (0.599) (0.129) (0.076) (0.437)
Principal activities of companies: Mining and metal | -0.304 -0.610 1.023 - - -
activities”

(1.011) (1.527) (0.648) - - -
Principal activities of companies: Mineral -2.029 -2.235 0.863 - - -
activities”

(1.298) (2.190) (0.620) - - -
Principal activities of companies: Others activities" - - - - - -
= Reference category
Mining nominal growth” -0.582 -1.703 -0.575 - - -

(0.535) (1.438) (0.413) - - -
Constant 9.454 25.331 3.619 -4.473 -13.716** -20.044**

(6.274) | (18.764) (3.212) (3.365) (5.411) (9.506)
Observations 200 200 200 200 200 200
Number of companies 100 100 100 100 100 100
R-squared 0.452 0.380 0.352 - - -
R-squared (within) - - - 0.988 0.993 0.476
Company fixed-effects - - - Yes Yes Yes

Notes:

1. Regression results are based on Equation 2 shown in the text
2. Dependent variables shown in the column headings are measures of financial performance.
3. The principal variables of interests are the lagged economic sustainability score, lagged environmental

sustainability score and lagged social sustainability score.
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Other activities are the reference category for mining and metal activities and mineral activities.

A Because this variable is time-invariant, it dropped out of the fixed-effects regression.

The first row of each variable shows the coefficient.

Robust standard errors are shown in parentheses and ***/** /* suggests that the estimated coefficient is statistically
different from zero at the 1%, 5% and 10% level of significance, respectively.

N oy O

Appendix B: Descriptive statistics for all variables of Equations 1, and 2

VARIABLES Mean SD Min Max
Financial performances (Dependent variables)

ROA -1.67 13.32 -183.60 18.97
ROE -2.38 28.59 -395.86 39.18
Tobin’s Q 3.15 6.59 0.06 63.45
Principal variables of interest

Lagged aggregate material sustainability score 16.88 10.39 7 59
Lagged economic material sustainability score 3.01 0.69 2 7
Lagged environmental material sustainability score 3.71 5.40 1 26
Lagged social material sustainability score 10.16 5.05 4 32
Control variables

Lagged return on asset -1.65 13.32 -183.60 18.96
Lagged return on equity -2.66 28.55 -395.85 39.17
Lagged Tobin’s Q 2.15 5.10 0.04 63.45
Market capital (AUD) 420,339,545 | 1,859,897,807 | 1,614 17,255,347,500
Listing age 15 12.56 1 55
Debt to asset leverage 1.77 2.80 0 31.90
Principal activities of companies: Mining and metal activities 0.53 0.49 0 1
Principal activities of companies: Mineral activities 0.34 0.47 0 1
Principal activities of companies: Other activities 0.13 0.33 0 1
Mining nominal growth 7 0.75 6.20 7.70
Observations (N) 200

Number of companies 100

Notes: SD = Standard Deviation; Min = Minimum; Max = Maximum.
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