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Abstract 

Aim: A key aim of this thesis is to develop models to evaluate sustainability reporting and performance 

for both cross sectional and longitudinal comparisons among companies in the same or different 

industries across a period of time. This study also examines the relationship between sustainability 

disclosure and performance as well as their relationship with financial performance and tests the 

possibility of integrating sustainability indicators into a performance measurement system. The research 

aimed to examine sustainability reporting patterns across the world with more detailed analyses of 

smaller samples. An object was to identify the most and least reported indicators as well as whether 

indicators were reported in qualitative or quantitative format. A key objective was to see if quantitative 

data from sustainability reports could be used to develop models for evaluating sustainability 

performance. 

Methods: The study a used triangulation of sources and methods in data collection and model 

developments. Data was obtained from different sources: the GRI world benchmark database, content 

analysis of Australian and New Zealand sustainability reports and a survey of Australian and New 

Zealand organisations. Various methods, such as a uniform system of weights to provide a composite 

index and data envelopment analysis, were employed to analyse the data and develop the models to 

compare companies in the sample and study potential relationships. 

Findings: Analyses identified the most commonly reported GRI indicators in the economic, 

environmental and social perspectives. The results also revealed those GRI indicators that have not been 

reported or barely reported. Indices were developed using several models to evaluate the sustainability 

disclosure level and performance of companies. These found relationships between sustainability 

disclosure, sustainability performance and financial performance of companies. Results of the analyses 

showed that in mining and metals companies, there was a positive relationship between sustainability 

reporting, sustainability performance and financial performance which aligns with economic theories 

for voluntary reporting. However, in financial services, companies with better financial performance 

had lower sustainability performance but reported more indicators and in more details in their 

sustainability reports which is implied by socio-political theories for voluntary reporting.  

Contribution: This study is one of the largest content analysis study of sustainability reports of 

companies internationally, using one of the largest database to date. A list of “frequent” and “least 

frequent” reported indicators was identified. The study contributes models and approaches to develop 

indices for evaluating sustainability disclosure levels, sustainability performance including 

sustainability efficiency scores using DEA. Evidence is provided for a relationship between 

sustainability disclosure and performance as well as between sustainability disclosure and performance 

with financial performance. It is hoped one contribution will be to motivate researchers and 
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organisations to improve reporting standards so that the models and analyses developed in this thesis 

can be applied elsewhere.   
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Chapter 1 : Introduction 

1.1. Introduction  

In many countries, the concept of sustainability has generally been considered to be a key topic since 

‘Our common future’ was published by the World Commission on Environment and Development (the 

Brundtland Commission) (Ten Brink, 1991). Sustainability is a leading item on the agenda for scientific 

research and policy (López-Ridaura, Masera, & Astier, 2002). Pezzey and Toman (2002, p. 1) mention 

that “concern about sustainability is almost as old and enduring as the dismal science itself, though the 

word itself has come into fashion only in the past decades.”  

The importance of sustainability has been growing significantly (Azapagic & Perdan, 2000; Herbohn, 

Walker, & Loo, 2014), which increases the need to measure organisations’ performance in this respect 

(Azapagic & Perdan, 2000). Corporate sustainability is considered a combination of economic, 

ecological and social aspects in a relevant business strategy (Schneider & Meins, 2012). The number 

of firms paying more attention to social and environmental issues in their reporting has considerably 

improved, which gives rise to the need to integrate economic, environment and social performance into 

a single ‘sustainability report’ (Daub, 2007; Schaltegger, Bennett, & Burritt, 2006; A. Schneider & 

Meins, 2012).  

Corporates should consider information on the dimensions of sustainability in both qualitative and 

quantitative forms in their reports, and how these dimensions can be integrated into their organisation’s 

sustainable management system (Schaltegger & Wagner, 2006a). Sustainability reporting can be 

considered a direct consequence of changes in society that have led to a higher rate of public monitoring 

of companies in terms of ethical behaviour (Daub, 2007). Schaltegger, Burritt, and Petersen (2003) 

consider a sustainability report to be one that the public has access to, which deals with the ways in 

which a company faces its sustainability challenges. 

Although recently there has been a significant increase in the amount of research on corporate 

sustainability performance measurement systems (SPMS) (A. Schneider & Meins, 2012; Searcy, 2012), 

many  avenues of these systems need to be improved in terms of design, implementation, usage and 

evaluation (Searcy, 2012). Furthermore, even though there are increasing numbers of companies 

reporting their sustainability performance, sustainability performance measurement has not yet been 

studied comprehensively, to the same extend as environmental impact evaluation (Gasparatos, El-

Haram, & Horner, 2008; Ramos & Caeiro, 2010).  

According to Adams and Frost (2008), there are challenges involved in developing social and economic 

indicators to evaluate the sustainability development of organisations. Also, there is a lack of consensus 

on sustainability indicators (Delai & Takahashi, 2011; Searcy, Karapetrovic, & McCartney, 2005), 
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which can cause problems when comparing organisations according to their sustainability performance 

(Adams & Frost, 2008). Furthermore, sustainability has mostly been considered separately from 

organisations’ management systems (Figge, Hahn, Schaltegger, & Wagner, 2002; Kaplan & de Pinho, 

2008). According to Lee and Saen (2012), the major challenge faced by corporations is to establish their 

contributions to sustainable improvement given the complications in measuring organisations’ 

sustainability performance.  

To tackle these problems, some studies have suggested the inclusion of sustainability measurements in 

organisations’ performance measurement systems (PMS) (Figge et al., 2002; Hubbard, 2009; Zingales 

& Hockerts, 2003). This can have various advantages, such as better clarifying company strategies, 

identifying objectives and targets, and assisting employees, managers and other stakeholders to measure 

the efficiency and effectiveness of organisational performance, strategies and future possible successes 

(Bititci, Carrie, & Turner, 2002; Bourne, Neely, Platts, & Mills, 2002; Kaplan & Norton, 1996). Thus, 

sustainability would be incorporated across the whole organisation, from its strategies to its operations 

(Delai & Takahashi, 2011). To do this, sustainability performance must be measured properly. 

However, to integrate sustainability measures into business at both levels of firm and industry, 

sustainability indicators and measurement models first need to be developed (K.-H. Lee & Saen, 2012).   

1.2. Overview of research 

This chapter introduces the research. It begins with an overview of organisational sustainability and 

studies in evaluating the sustainability performance of organisations and its potential links with 

financial performance as well as integrating sustainability indicators within an organisation balanced 

scorecard (BSC).  Next, it introduces the four research objectives and briefly explaining the motivation 

for each. Finally, a list of the study research questions with an overview of the research method used 

for each is presented, followed by a description of the thesis structure.  

1.3. Research background  

Organisational sustainability is important to both the organisations themselves and their stakeholders. 

Sustainable development tries to meet present needs without endangering future ones (Azapagic & 

Perdan, 2000). The concept of corporate sustainability performance measurement has been discussed 

in many studies (Beloff, Tanzil, & Lines, 2004; Szekely & Knirsch, 2005; Tanzil & Beloff, 2006). 

There are three aspects commonly found in sustainability reporting: economic, social and environment 

(Daub, 2007). For each aspect, attributes are defined and measured using certain indicators (Ikerd, 

Francis, Poincelot, & Bird, 2006), which can be applied individually or as part of a collection or 

aggregated index to assess sustainability in more comprehensive ways (Van Passel, Nevens, Mathijs, 

& Van Huylenbroeck, 2007).  
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A sustainability report may contain both quantitative and qualitative information to indicate the degree 

of a company’s improvements in economic, environmental and social effectiveness and efficiency 

(Daub, 2007). Also, since sustainability development is a suitable concept for monitoring significant 

global economic, environment and social issues, there is a need for a method to monitor and measure 

improvements in companies’ movements towards their sustainable development (Hussey, Kirsop, & 

Meissen, 2001). Moreover, operationalising sustainability requires the implementation of an evaluation 

system to enable the integration of economic, environmental and social aspects, which leads to the need 

to develop assessment indicators (López-Ridaura et al., 2002). Even without having a consensus on the 

definition of sustainability, companies would still have a consistent tool for monitoring their 

development (Hussey, Kirsop, & Meissen, 2001). Due to the complexity of understanding and 

measuring socio-environmental systems, it is necessary to design easier to understand alternatives 

(López-Ridaura et al., 2002).  

There have been various studies on factors that can influence organisations’ sustainability reporting, 

such as industry (Bansal & Clelland, 2004; Campbell, 2007; Dilling, 2010; Dissanayake, Tilt, & 

Xydias-Lobo, 2016; Jenkins & Yakovleva, 2006; Liu & Anbumozhi, 2009; Wijesinghe, 2012), size 

(Dilling, 2010; Dissanayake et al., 2016; Henri & Journeault, 2008; Lungu, Caraiani, & Dascălu, 2011), 

age (Dissanayake et al., 2016; Liu & Anbumozhi, 2009; Rettab, Brik, & Mellahi, 2009), financial 

performance (Dissanayake et al., 2016; Gray, Javad, Power, & Sinclair, 2001; Lungu et al., 2011) and 

organisation culture (Dawkins & Fraas, 2008).  

Sustainability performance measurement system (SPMS) 

The study of sustainability performance measurement can be divided into two categories: industry/case-

specific and international guidelines (Costa & Menichini, 2013; Daub, 2007; Keeble, Topiol, & 

Berkeley, 2003; Krajnc & Glavič, 2005a, 2005b; Lukman, Krajnc, & Glavič, 2010; Searcy & Elkhawas, 

2012; Searcy, Karapetrovic, & McCartney, 2006; R. K. Singh, Murty, Gupta, & Dikshit, 2007; 

Skouloudis, Evangelinos, & Kourmousis, 2009).  

Case-specific: 

Krajnc and Glavič (2005a) developed a model to develop a composite indicators to evaluate 

sustainability performance of companies using a case-study and Krajnc and Glavič (2005b) used the 

developed model to compare companies according to their sustainability performance.  

Singh et al. (2007) also used a case study of a major Indian steel organisation to develop a sector-

specific sustainability composite index as a performance measurement tool.  

Searcy et al. (2006) focused on the implementation of a corporate SPMS through developing a 

sustainability “indicator integration model” for a major Canadian utility. Keeble et al. (2003) also 

developed sustainability indicators using a case-study to measure corporate-wide sustainability 

performance.  
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Educational and environmental indicators were also used to rank universities in the study conducted by 

Lukman et al. (2010). 

International guidelines: 

Searcy and Elkhawas (2012) rated the sustainability of Canadian organisations using the Dow Jones 

sustainability index1. Daub (2007) studied the comprehensiveness of sustainability reports of Swiss 

companies by using the GRI guidelines and interviewing 25 middle and top managers to measure the 

weights of these criteria. According to the author, one of the limitations of the study was the use of a 

consultancy service company to determine the levels of sustainability of these organisations, which 

could have affected the reliability of results. 

Krajnc and Glavič (2005a) performed a case study of Henkel company2 to design a composite 

sustainable development index to measure its sustainability development through using the GRI 

indicators. Costa and Menichini (2013) evaluated the social responsibility of organisations by 

integrating GRI indicators into a BSC. They suggested that a multi-dimensional approach could be used 

to measure various aspects of a company’s commitments to social responsibilities. Skouloudis et al. 

(2009) used the GRI guidelines to assess the triple bottom line (TBL)3 reporting of Greek companies 

by applying a multi-weighted scoring system for various indicators.  

Although there has been a significant number of studies on the development of sustainability indicators, 

many corporations still face difficulties connecting these indicators to their main activities (Searcy, 

2012). This can be due to the complexity of the sustainability concept itself (Searcy, 2009b) and the 

fact that at the company level, indicators need to be adjusted according to the local environment (Searcy, 

2009b; Searcy, 2012; Steurer, Langer, Konrad, & Martinuzzi, 2005; Van Marrewijk, 2003). Moreover, 

there is only a small number of studies on the role of SPMS in corporate accountability in identifying 

useful sustainability indicators for managers’ decision-making processes, and also in integrating SPMS 

into sustainability reports (Searcy, 2009; Searcy, 2012).  

Panayiotou, Aravossis, and Moschou (2009) suggested that there is a need for research to quantify 

corporate social responsibility (CSR) results. Skouloudis et al. (2009) identified gaps in extant studies 

of reporting practices and proposed that a system be developed to collect essential non-financial 

performance data.  

Daub (2007) also referred to the need for more emphasis on the importance of sustainability reports. 

However, according to A. Schneider and Meins (2012), the mere existence of sustainability reporting 

cannot be considered as evidence of a firm’s sustainability. Therefore, a system needs to be developed 

                                       
1 The Dow Jones Sustainability Index (DJSI) is designed to evaluate the sustainability performance of leading organisations 

(DJSI, 2014). 
2 This is an international company with a widely diversified product portfolio (Krajnc & Glavič, 2005a).  
3 TBL is a reporting system based on the economic, environmental and social performance of an organisation reported in a 

balanced and comprehensive way (Skouloudis et al., 2009).  
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for evaluating and comparing the sustainability reports of organisations that considers how 

comprehensive their reports are and whether the reports cover the key aspects of their industries or local 

circumstances.   

Searcy (2012) referred to gaps in the sustainability performance measurement approach. He proposed 

a sustainability indicators design that was more aligned to local circumstances, identifying which 

indicators are more useful in decision-making and whether the use of indicators and sustainability 

performance varies among various sectors. Moreover, he proposed studies on the application level of 

sustainability indicators in corporations’ published reports and identified which sustainability indicators 

are predominantly used by various sectors. He also proposed studies on the possible effects of 

organisations’ sizes on the usage of non-financial indicators. 

Even though there have been various studies on sustainability indices at the national level (Böhringer 

& Jochem, 2007), there have been relatively few studies that have focused on building composite 

indicators at the individual and sector levels of organisations (Searcy, 2012). 

To summarise, some of the limitations of previous studies, as noted by the researchers themselves, are 

consideration of indicators in sustainability reports as a proxy of performance and using people’s 

opinions to calculate the weights of sustainability indicators when evaluating the sustainability 

performance of organisations. It is also mentioned that more in-depth studies of sustainability 

performance mostly consist of case studies, without any cross-sectional comparisons of different 

companies or industries. 

Link between financial performance and sustainability performance and reporting 

According to Skouloudis et al. (2009), organisations may have very good performance in terms of 

sustainability, but since they do not comprehensively report this they are scored low and ranked 

accordingly. The authors also refer to the lack of expertise in new and necessary reporting criteria in 

terms of the content and comprehensiveness of the reports produced in various countries. A study 

conducted by Shang, Lu, and Li (2010) on Taiwanese electronic-related manufacturing organisations 

found that the business performance of those organisations that were concerned with green markets was 

better than others in this group. 

A study done by Van Passel et al. (2007) found that a company’s size and age are important explanatory 

variables of the differences in sustainability efficiency between farm organisations. They also found 

that good economic and environmental performance are not incompatible. Länsiluoto and Järvenpää 

(2008) reported that efforts to improve environmental factors can improve the financial performance of 

organisations, and it is thus possible to simultaneously improve both environmental and financial 

performance. 
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Radu (2012) found a positive relationship between environment and economic development. Gallego‐

Álvarez, García‐Sánchez, and Silva Vieira (2013) found that companies that continued to invest in 

sustainable projects in order to enhance relations with their stakeholders had higher economic profits. 

They proposed further research on more sectors to see if emissions reduction is related to organisational 

performance at the industry level. 

More recently, some banks have begun asking for corporations’ sustainability reports as one of the 

prerequisites for credit requests, which could be due to an assumed direct relationship between corporate 

sustainability and financial performance (A. Schneider & Meins, 2012). Moreover, since sustainability 

performance reporting is not compulsory for organisations, the main motivation for organisations to 

report is financial benefits, such as cost savings (J Emil Morhardt, 2001).  

Sustainability and balanced scorecard (BSC) 

To evaluate whether sustainability initiatives are being successfully implemented in an organisation, 

and whether the organisation is improving in terms of its economic, social and environmental 

objectives, there should be an SPMS that is designed according to the needs of that particular company 

(Radu, 2012; Searcy, 2012). This SPMS must be flexible enough to adjust to any internal and external 

variations a company may face (Searcy, 2012). 

The integration of sustainability into existing organisational performance management systems (PMS) 

has been discussed in previous studies (Jørgensen, 2008; Oskarsson & Von Malmborg, 2005; Rocha, 

Searcy, & Karapetrovic, 2007). The BSC is one of the most well-known PMS that can be used as a 

strategic tool to assist managers to identify both their success and progress toward achieving their future 

goals (Guimarães, Simões, & Marques, 2010).  

According to Kaplan and Norton (2001), the social and environmental perspectives related to an 

organisation’s strategies can be integrated into the four BSC perspectives with the same basic strategies 

used to choose both the action and result indicators. Therefore, these two aspects can be developed as 

parts of the conventional BSC, and thus be part of the cause-and-effect connections in order to reach 

and connect to the corporation’s strategy (P. Jones, 2011; Radu, 2012).  

There have been various studies on the integration of environmental aspects (Bhattacharya et al., 2014; 

Hsu & Liu, 2010; Jovanović, Krivokapić, Ramović, & Perović, 2010; Länsiluoto & Järvenpää, 2008; 

Tseng, Lan, Wang, Chiu, & Cheng, 2011), social aspects (Costa & Menichini, 2013; Panayiotou et al., 

2009; Tsai, Chou, & Hsu, 2009) and both into the BSC (Nikolaou & Tsalis, 2013). Radu (2012) found 

that countries that integrate social and environmental aspects into their economic and governmental 

policies are more competitive and innovative, and have better access to information compared to those 

countries that have them separately. 
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The significance of sustainability development and its integration into organisational performance 

management systems, such as the BSC, has been highlighted in previous studies (Atkinson, 2006; Figge 

et al., 2002; Schaltegger & Wagner, 2006b). Using sustainability indicators such as the GRI to integrate 

sustainability into the BSC is widely recommended (Costa & Menichini, 2013; Nikolaou & Tsalis, 

2013).  

1.4. Research objectives and motivation 

This study addresses four major objectives. The list of these objectives and their motivations are 

discussed as follows.  

Objective one: To develop sustainability disclosure and performance measurement models to assess 

sustainability reporting and performance of companies 

A need to evaluate the sustainability performance of companies has been discussed preciously. It was 

also noted that some of the previous studies considered reported sustainability indicators as a proxy of 

performance or they used people’s opinions to calculate the weights of sustainability indicators when 

evaluating the sustainability performance of organisations. Therefore there is a need to develop models 

enable of evaluating and comparing the sustainability performance of companies. Developing on the 

basis of literature review (which will be explained in more details in chapter 2), the first aim of this 

study is to develop a model to evaluate the sustainability performance of companies with the capability 

of conducting cross-sectional and longitudinal comparisons among companies from the same or 

different industries.  

Objective two: To examine the relationship between sustainability reporting and performance 

There are various theories in literature suggesting link between sustainability reporting and disclosure. 

According to socio-political theories, social disclosure is the function of the political and social 

pressures faced by organisations (Elijido-Ten, 2010). The theories predict a negative relationship 

between environmental performance and organisations’ level of disclosure. Therefore, since inferior 

performers (in term of sustainability) must deal with more pressure and more legitimacy threats, they 

try to improve their level of reporting to change their stakeholders’ opinions (Clarkson, Li, Richardson, 

& Vasvari, 2008; E. Elijido-Ten, 2008, 2009; R. Gray, R. Y. L. Kouhy, & S. Lavers, 1995b; Patten, 

2002). These theories also suggest that since large and prominent companies encounter more scrutiny, 

they are more likely to provide higher levels of disclosure. It should be noted that the predictions of 

these theories apply only to non-mandatory disclosure (Elijido-Ten, 2010).  

On the other hand, voluntary disclosure theory suggests that there is a positive relationship between 

sustainability performance and reporting (Al-Tuwaijri, Christensen, & Hughes Ii, 2004; Clarkson et al., 

2008; Dye, 1985; Verrecchia, 1983). High environmental performers express themselves using tangible 

environmental performance indicators that cannot be emulated by low-grade performers (Clarkson et 



8 

 

al., 2008), and are therefore able to distinguish themselves as high performers (Dye, 1985; Verrecchia, 

1983). On the other hand, low-grade performers choose to disclose less, in order to be considered to 

belong to the ‘average type’ group of performers (Clarkson et al., 2008). Elijido-Ten (2010) suggested 

that high environmental performers are more motivated to report their activities publicly compared to 

low-grade performers, who prefer to stay silent.  

Framed on the bases of theories and literature, the second aim of this study is to study the links between 

sustainability disclosure and performance of companies. 

 Objective three: To examine the relationship between financial performance and sustainability 

reporting and performance 

One of the aims of this study is to test if there is any link between level of sustainability reporting and 

sustainability performance with financial performance. As discussed previously, previous studies 

suggested links between sustainability reporting and performance with financial performance. 

According to Porter and Van der Linde (1995), there is a positive relationship between sustainability 

performance and financial performance. They state an incorrect relationship has been formed between 

competitiveness and the environment, which is mainly the result of the major focus of policy makers, 

business leaders and environmentalists on the static cost impacts of environmental regulations, and the 

more significant impacts of innovation in productivity being forgotten. The authors note that resource 

inefficiencies, such as incomplete material utilisation and poor process control, lead to unnecessary 

waste and defects. Moreover, there are hidden costs associated with the life cycles of the products 

companies produce, which end up with waste in resources and additional costs. Managers now believe 

that there is a trade-off between improving quality through innovation and the costs of defects, and that 

defects are no longer considered the inevitable by-product of manufacturing. Furthermore, pollution is 

also considered an indication of flaws in the product design or production process. By using inputs more 

efficiently, unnecessary activities and hazards in the process can be eliminated.  

Objective four: To examine the feasibility of integrating sustainability key performance indicators 

into a performance measurement system (balanced scores card; BSC) 

As discussed previously, the importance of integrating sustainability indicators into organisational 

performance management systems (PMS), such as the BSC, has been highlighted in previous studies 

(Atkinson, 2006; Figge et al., 2002; Schaltegger & Wagner, 2006b). A strong sustainability 

performance measurement system (SPMS) can assist decision makers to target corporate sustainability 

challenges, by assisting them to better understand their present and desired situations (Searcy, 2012). 

Also, using sustainability indicators such as the GRI to integrate sustainability into the BSC is widely 

recommended (Costa & Menichini, 2013; Nikolaou & Tsalis, 2013). Therefore, the objective of this 
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study is to test if it is possible to integrate sustainability indicators into one of the four perspectives of 

BSC or is there a need to have additional perspective(s).  

1.5. Research questions and method 

The major aim of this study is to investigate ways of evaluating the sustainability performance and 

disclosure of organisations, using the data available in their sustainability reports. This study also 

intends to examine the link between financial performance and sustainability reporting and 

performance, and the feasibility of integrating sustainability indicators into organisations’ PMS. The 

Global Reporting Initiative (GRI)4 guidelines will be used to standardise the sustainability indicators of 

organisations. To achieve these aims, this research will address the following research questions. 

Research question one: Is it possible to develop sustainability disclosure and performance models 

capable of assessing and making longitudinal and cross-sectional comparisons of the sustainability 

reporting and performance of organisations? 

To address this research question, the following steps will be taken: 

 Identify the most popular indicators for measuring sustainability internationally. Sustainability 

reports in the GRI database will be analysed to identify the usage of and trends in sustainability 

indicators reporting in the world benchmarks5. The world benchmark was used since it was one 

of the largest databases on sustainability reports of companies using GRI standards. However, 

since this database only shows the reporting of indicators and nothing about the level of 

disclosure, a similar study on a sample of Australian organisations will also be performed to 

examine if there are any similarities in the use of and trends in the GRI indicators in their 

sustainability reports with the world benchmark.  

 Survey companies in Australia and New Zealand about their perceptions of the GRI indicators, 

if they use these in their reports. Survey responses will be used to calculate the weights of these 

indicators’ levels of importance, which will be used to develop a composite index to evaluate 

the sustainability disclosure and performance of the samples. Australian and New Zealand 

companies are selected for this survey due to easier accessibility and the facts that Australian 

reports are going to be used in this study as well.  

 Study the sustainability reporting of Australian organisations in two industry sectors: financial 

services and mining and metals, for the period 2011–2014. This study is using these two 

industries first to have one sample from highly polluted and one sample from non-highly 

polluted industries. Also mining and metal companies in Australia is selected since this is a 

major industry in Australia and there is high public scrutiny on this industry regarding the 

                                       
4 The GRI is a leading organisation in the sustainability field. GRI's mission is to standardise sustainability reporting for 

organisations all around the world. It is a reporting system framework that provides metrics and methods for measuring and 

reporting sustainability performance (GRI, 2015). 
5 This is the label used by the GRI database to refer to the global collection of organisations’ sustainability reports.  
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environmental issues. Moreover, there have been major focus in previous studies on 

sustainability reporting and performance of Australian mining and metals. Financial services 

industry, on the other hand, is expected to have less environmental pressure and more focus on 

social aspect. Therefore, in order to be able to grasp the differences, these two industries were 

selected. Their reports will be cross-referenced with 91 GRI indicators to produce a list and 

summary of the indicators reported, and the measures used to report them during this period. 

This will enable an analysis of trends in reporting, disclosure level and performance. 

Sustainability reporting scores (RS) of these companies will be calculated through content 

analysis of their reports.  

 Two indices will be developed; a sustainability disclosure index (SDI) to evaluate a level of 

disclosure and a sustainability performance index (SPI) to evaluate the sustainability 

performance of sample companies, using the weights collected from the survey and data 

collected from their sustainability reports.  

 Develop a measurement tool using data envelopment analysis (DEA) to evaluate sustainability 

efficiency (SDEA) as an alternative method of evaluating the sustainability performance of the 

sample organisations, without the use of a predetermined weighting system.  

 

Research question two: Is there any relationship between sustainability performance and the disclosure 

level of companies? 

In order to address this research question, the models developed in the previous research questions will 

be applied. For sustainability disclosure, the sustainability reporting scores (RS) and sustainability 

disclosure index (SDI) and for sustainability performance, the sustainability performance index (SPI) 

and the sustainability efficiency scores (SDEA) will be used. This study used a bivariate correlation to 

test the relationship between the sustainability disclosure scores of companies and their sustainability 

performance scores.  

Research question three: Is there any relationship between financial performance and the 

sustainability disclosure and performance of companies? 

Two methods will be used to measure financial performance: return on investment (ROI) and financial 

efficiency scores using DEA. The results of these companies sustainability performance, and the level 

of comprehensiveness of their reports that developed previously will be compared with their financial 

performance to see if the organisations leading in financial performance also have superior 

sustainability performance and more comprehensive reports. 
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Research question four: Can GRI indicators be integrated into the BSC? 

Companies in Australia and New Zealand will be surveyed to ask what balance scorecard (BSC) 

perspective they think these indicators would fit under. The responses will be used to examine the 

capability of integrating all the GRI indicators under the four traditional perspectives of the BSC.  

1.6. Summary  

In summary, this research will use a triangulation of methods and sources to provide more robust results 

using panel data from the GRI database, survey, and Australian companies in the MM and FS industries. 

It examines the sustainability practice and adoption of the GRI indicators both globally and in Australian 

and New Zealand companies. It also develops models enable of conducting cross-sectional and 

longitudinal comparisons of sustainability disclosure and performance of companies. The developed 

models will be further used to examine the potential links between sustainability performance, 

sustainability disclosure and financial performance. This study also examines the possibility of 

integrating sustainability indicators within an organisation balanced scorecard.  

The developed models in this study can help address the gap in literature regarding evaluating the 

sustainability disclosure and performance of organisations. The results of the disclosure index can be 

used by standard makers to adjust the indicators to make it possible for most companies to report them 

more precisely. Also, the developed models can help companies compare their level of disclosure and 

performance with other companies in the same or different industries, and also to improve their level of 

reporting by applying the measures that others use to report their performance. 

1.7. Thesis structure 

The structure of the rest of this thesis is as follows: 

Chapter 2 will review the literature on and theories of sustainability reporting and performance, as well 

as various performance measurements and methods that have been used to evaluate organisations’ 

performance. The chapter will also discuss the feasibility of using those methods to evaluate 

sustainability performance, and the advantages of integrating sustainability indicators into 

organisations’ performance measurement systems. 

Chapter 3 will present the research approach of the thesis. Each section of the chapter will discuss the 

approaches and methods that will be used to answer the research questions.  

Chapter 4 will examine world benchmark trends in sustainability reporting, particularly the trend of 

reporting each sustainability indicator in the GRI guidelines. An analysis of the potential effects of 

industry on sustainability reporting will be carried out, and the results will be compared with data from 
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the sample of the Australian companies6 to ascertain if Australian organisations follow a similar pattern 

to the world benchmarks.  

Chapter 5 will report the results of the survey of Australian and New Zealand companies to obtain the 

perspectives of managers about the sustainability indicators in the GRI guidelines, and if these 

indicators are effective in gauging organisational performance. These results will be compared across 

different industries and potential factors influencing sustainability reporting will be identified. The 

results of the survey will be compared with the results of the world benchmark from Chapter 4, to 

identify similarities and differences. 

Chapter 6 will use data from the sustainability reports of the sample of Australian financial companies 

and mining and mental companies to analyse trends in their reporting and disclosure levels. To compare 

organisations in terms of their sustainability disclosure, a composite index has been compiled to enable 

a disclosure score for organisations to be calculated. This index facilitates comparisons of disclosures 

among organisations within and between industries. 

Two methods of evaluating sustainability performance of organisations are developed in chapter 7. The 

first method is a sustainability composite index that applies the weights obtained from the surrey to the 

actual sustainability measures in the organisations’ sustainability reports. The second method calculates 

efficiency scores of each organisation, using the measures from their reports and DEA. 

Chapter 8 will evaluate the financial performance of the organisations in the sample using two methods: 

ROI and DEA. The chapter also reports the results of the analysis of the links between sustainability 

performance and reporting and financial performance in the sample.  

Chapter 9 will conclude the thesis, summarising the key findings and their implications for practice. 

The chapter will also discuss some limitations of the study along with some suggestions for future 

research.   

 

 

 

 

                                       
6 The term ’company’ in this thesis includes all forms of organisations, from governmental to sole trader organisations. 
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Chapter 2 : Literature review 

2.1. Introduction  

The aims of this study were discussed in the previous chapter together with some relevant studies on 

sustainability disclosure and sustainability performance and their link with financial performance. This 

chapter sets out the theoretical framework of this study and discusses related studies in this area of 

research in more detail.  

The conceptual framework of this study is outlined in Figure 2.1 each part of which is discussed in more 

detail in the following sections. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure2.1: Conceptual framework of the study. 
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Figure 2.1 is used as the framework of this chapter. This chapter begins with discussion on 

“sustainability” and specifically “sustainability reporting” and “Sustainability performance 

measurement”. Under sustainability reporting, “Key performance indicators”, some of the “contextual 

factors” influencing sustainability reporting and some relevant “theories” in studies of sustainability 

reporting and performance will be argued. Sustainability performance measurement also looks at the 

“Integration of the sustainability into organisation’s PMS” and the concept of “Composite measures”. 

In the last part of this chapter, a review of some of the previous studies on the “Sustainability disclosure 

and measurement” will be discussed.  

2.2. Sustainability 

Concern about the state of global ecosystems and biodiversity is growing (Krajnc & Glavič, 2003; K.-

H. Lee & Saen, 2012). In recent decades, humans have developed physical, chemical, and biological 

systems at a pace greater than ever before. Issues that have arisen include climate change, ozone 

depletion, global warming, acid rain, bioaccumulation of toxic substances, species loss, deforestation, 

depletion of natural resources, and population growth and its consequences on resources (Krajnc & 

Glavič, 2003).  

Human survival on earth relies on moving human development toward diverse sustainable paths (Krajnc 

& Glavič, 2003). Organisations’ roles in this respect have become a concern of both academics and 

practitioners (Salzmann, Ionescu-Somers, & Steger, 2005). Even though the origin of sustainable 

development is in the social field, it has increasingly found its way into the management and 

organisational theory literature (Bansal, 2002, 2005; Dyllick & Hockerts, 2002).  

Despite growing awareness of the need for organisational sustainability, there is no consensus on how 

sustainability should be defined (Fan, Carrell, & Zhang, 2010; Searcy, 2012), especially in economic 

and social perspectives (Fan et al., 2010). According to Reddy and Gordon (2010), this is because 

sustainability encompasses multiple business and reporting practices, such as corporate social 

responsibility (CSR), corporate sustainability, corporate citizenship, integrated reporting and 

sustainable entrepreneurship. In their view, the current definition of sustainability originated from the 

concept of sustainability development, based on the three pillars of economic orientation, social equity, 

and environmental protection. They argue that this is the most appropriate definition. Dyllick and 

Hockerts (2002, p. 131) defined sustainability as being aligned with the business perspective of 

“meeting the needs of an organisation’s direct and indirect stakeholders (such as shareholders, 

employees, clients, pressure groups, communities), without compromising its ability to meet the needs 

of future stakeholders as well”. Van Marrewijk (2003, p. 102) defined sustainability as “demonstrating 

the inclusion of social and environmental concerns in business operations and in interactions with 

stakeholders”. Carroll (1991) defines CSR as a set of corporate economic, legal, ethical, and 

humanitarian responsibilities that an organisation takes to exist with its stakeholders’ approval. As 
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stated by Freeman (2010), all of these definitions were built on stakeholder theory, which suggests that 

business value is based on an organisation’s relationships with those affected by its policies and actions. 

According to stakeholder theory, corporates have obligations to both internal and external individuals, 

such as shareholders, employees, customers and the whole of society (Searcy, 2012). 

This thesis takes the definition proposed by Reddy and Gordon (2010) and defines sustainability as the 

combination of the three aspects of economic, environmental and social. Irrespective of the lack of 

consensus on the definition of sustainability, many organisations across multiple industries are 

considering the strategic advantages of being more sustainable, and are trying to measure their progress 

towards this goal (Veleva, Hart, Greiner, & Crumbley, 2001).  The notion of sustainable production 

arose at the United Nations Conference on Environment and Development in 1992, and is directly 

related to the notion of sustainable development. There was consensus at the conference that 

unsustainable production and consumption are the main reasons for continuing deterioration in the 

global environment (United Nations Conference on Environment and Development, 1992). 

Sustainable development is an important topic for business and industry in the 21st century. Industries 

are responsible for the effects of their activities on society and the environment (Krajnc & Glavič, 

2005a).  

Recently, there has been an increasing variety of events requiring urgent attention and social 

responsibility from governments, investors, and corporations. These include the global financial crisis, 

financial market breakdowns, severe economic declines, food shortages and climate change  (Lungu et 

al., 2011), and these events have led to changes in the way businesses conduct their operations (Kolk & 

Van Tulder, 2010; Seuring & Müller, 2008). Various alternatives to business operations, along with the 

increasing relevance of sustainability perception globally, since the late 1980s and early 1990s, have 

modified the business environment (Moneva, Archel, & Correa, 2006; Perego, 2009; Phatak, Bhagat, 

& Kashlak, 2005). 

A growing number of organisations are employing various forms of non-financial disclosure to cover 

the economic, environmental and social effects of their activities, not merely as a gesture of 

responsibility, but also to implement their strategies and find new ways of growing and improving their 

revenues (Lungu et al., 2011). Mckinsey & company (2010) surveyed 1,946 executives in various 

industries and regions, and found that over 50% considered sustainability to be ‘very important’ or 

‘extremely important’ in their business practices.  

However, given the voluntary nature of sustainability reporting, governments normally provide little 

direction on such reporting at the corporate level (Searcy, 2012). Therefore, many organisations have 

difficulty developing sustainability initiatives that are integrated into their mainstream activities. One 

major reason for this is the complexity of corporate sustainability due to various goals, ambiguity and 

the importance of the sustainability concept (Searcy, 2009a). This complexity can be intensified by the 
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fact that sustainability programmes need to be adjusted to suit local conditions (Searcy, 2009b; Steurer 

et al., 2005; Van Marrewijk, 2003). There are various approaches an organisation can take to develop 

its internal capabilities to fulfil its obligations towards corporate sustainability, such as integrating 

sustainability values into its goals and targets and offering training opportunities.   

Discussing the growing significant of sustainability, the following section illustrates the sustainability 

reporting and indicators and discusses some of the influential factors in sustainability reporting of 

companies. Next, some of the theories applied in studies of sustainability reporting and its relationship 

with sustainability and financial performance will be addressed.  

2.2.1. Sustainability reporting 

Environmental and social considerations of sustainability began to gain prominence in the 1970s, in the 

United States and Western Europe (Kolk, 2010; Owen, Swift, & Hunt, 2001). Economic changes in the 

1980s led to more market liberalisation and international exchange. The increase in transboundary 

transactions was followed by some social and regulation conflicts among countries. As a result, many 

non-governmental organisations (NGO), such as Global Reporting Initiatives (GRI), began to raise 

concerns about the negative effects of globalization. In the 1990s this led to growing stakeholder 

pressure on companies to report on their activities, in order to prevent incidents such as human rights 

violations, environmental pollution and other ‘externalities’ of international trade and production (Kolk, 

2003). This resulted in the increasing global relevance of corporate social and environmental 

publications and sustainability reports (Kolk, Walhain, & Van de Wateringen, 2001; Moneva et al., 

2006; Perego, 2009; Phatak et al., 2005), since sustainability reporting is considered to be a means of 

improving transparency and stakeholder engagement (Lungu et al., 2011). Moreover, governments have 

tried to promote greater accountability by introducing reporting legislations and supporting voluntary 

reporting. Non-governmental organisations, such as the GRI, also made recommendations for reporting 

(GRI, 2000, 2002; Kolk, 2003). According to Thijssens, Bollen et al. (2016, p. 1), “sustainability 

reporting is a mostly voluntary activity that has gained great adherence in the corporate world”. 

Sen and Das (2013) stated that sustainability reporting is becoming an important tool for companies to 

communicate their sustainability plans and performance to their stakeholders. Sustainability reporting 

integrates “long-term profitability with social justices and environmental concerns” (Sen & Das, 2013, 

p. 10). There have been considerable changes in the content and name of these voluntary reports, such 

as ‘sustainability reports’, ‘social reports’, ‘corporate social responsibility reports’, ‘social and 

community reports’ and ‘environmental reports’ (Kolk, 2010; Owen et al., 2001). Dissanayake et al. 

(2016) stated that the most organised approach to defining sustainability reporting is based on the 

concept of sustainable development. Jenkins and Yakovleva (2006) believed that sustainable 

development can be achieved by simultaneous improvement across economic, environmental, and 

social dimensions.  
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Corporate social and environmental reporting consists of both mandatory and voluntary disclosure, 

includes information for a range of stakeholders (Dawkins & Fraas, 2008; R. Gray, R. Kouhy, & S. 

Lavers, 1995a; Jenkins & Yakovleva, 2006) and covers more than merely economic matters (Gray et 

al., 1995a; Tilling, 2001). Burritt, Hahn, and Schaltegger (2002) argued that firstly, sustainability 

accounting and reporting should record and analyse economic activities and their effects on the 

environment and society. Secondly, they should evaluate the effects of the organisation’s activities and 

productions on ecology and society. Most importantly, they should evaluate links among the economic, 

social, and environmental dimensions. According to Gray et al. (1995a), sustainability reports have 

various roles, such as assessing the impacts and effects of organisations’ social and environmental 

activities and programmes, and reporting on their responsibilities for these (Jenkins & Yakovleva, 

2006).  

Even though there are various terms for non-financial reporting, this study has adopted the term 

‘sustainability reporting’, along with the GRI (2016a) definition that sustainability reporting is a means 

of disclosing and communicating an organisation’s economic, environmental and social activities and 

their impacts.   

Voluntary reporting has been the subject of research in financial reporting for many years. Clarkson et 

al. (2008) listed the various benefits of voluntary reporting, as follows:  

 Financing: companies trying to raise capital through debt or equity tend to engage in voluntary 

reporting (Frankel, McNichols, & Wilson, 1995). 

 Information asymmetry: managers try to reduce information asymmetry by voluntary reporting 

to reduce the cost of capital (Clarkson et al., 2008; Healy & Palepu, 2001).  

 Organisation performance: the results of previous studies show that organisations with better 

earning performance tend to disclose their ‘good news’ to financial markets (Clarkson et al., 

2008). 

 Leverage: organisations with higher debts have higher demands for  information (Leftwich, 

Watts, & Zimmerman, 1981) and managers are more willing to fulfil these demands (Jensen & 

Meckling, 1976). Thus, it is expected that there will be a positive relationship between leverage 

and voluntary disclosure (Clarkson et al., 2008).  

Since traditional accounting and control systems tend not to evaluate non-financial performance, the 

initiation of sustainability reporting has accorded with increasing demands for these measures from 

stakeholders (E. Elijido-Ten, 2011; Figge et al., 2002). There has been a considerable increase in 

stakeholders’ expectations of corporate disclosure as part of a business dialogue (Dye, 2001; Pearce & 

Doh, 2012). This increase is in response to various factors, such as public protests about high profile 

corporate scandals, a rise in the popularity of reporting mechanisms like the ‘Organisation for Economic 

Cooperation and Development Initiatives (1998)’, ‘The Global Reporting Initiative’ and ‘triple bottom-
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line reporting’ (Elkington, 1999), and regulatory oversight improvement such as the Sarbanes–Oxley 

Act (Dawkins & Fraas, 2008; Henri & Journeault, 2008). The hope is to have a higher level of 

conscientiousness and better corporate behaviour, through an increase in levels of disclosure (Dawkins 

& Fraas, 2008).  

Non-financial information helps investors by providing a more comprehensive view of performance 

across the major areas, namely economic, environmental, and social (Adams & Frost, 2008; Bouten, 

Everaert, Van Liedekerke, De Moor, & Christiaens, 2011; Dawkins & Fraas, 2011; Roca & Searcy, 

2012). This information can also assist managers to improve the organisation’s image, by increasing its 

sustainability performance (E. Elijido-Ten, 2011) and endeavouring to control non-financial 

performance measures in the same way as financial ones (Dissanayake et al., 2016).    

According to Searcy (2012), the popularity of sustainability reporting has been improving globally. 

Klynveld Peat Marwick Goerdeler7 (KPMG, 2015) reported that 90% of G2508 and 75% of N1009 now 

engage in corporate responsibility reporting. Junior, Best, and Cotter (2014) considered sustainability 

reporting to be a transparent means of communicating social and environmental performance 

information between organisations and their stakeholders. Moreover, these reports are regarded as 

effective tools in the decision-making processes of stakeholders whose concerns are broader than 

simply economic concerns (Barrett, 2005; Futerra Sustainability Communications, 2010; KPMG 

Global Sustainability Services & SustainAbility Ltd, 2008).  

One of the most popular forms of sustainability reporting is the triple bottom line (TBL). The 

development of environmental and social performance is not just an agreement, but can also create 

competitive advantage by improving value for shareholders (Adams & Zutshi, 2004; Azzone, Brophy, 

Noci, Welford, & Young, 1997). Elkington (1997) cited that a sustainable organisation can achieve 

sustainable development by simultaneously improving economic, environmental, and social benefits – 

the so-called ‘TBL’.  

The TBL is a reporting framework that simultaneously considers the three dimensions of the economic, 

environmental and social performance of an organisation (R. K. Singh et al., 2007). To evaluate 

organisations’ progress towards sustainability, a considerable number of organisations try to monitor 

these three aspects through the lens of sustainability key performance indicators (Azapagic & Perdan, 

2000). Next section addresses the sustainability key performance indicators (SKPI). 

                                       
7 KPMG is a professional service company and one of the Big Four auditors, along with Deloitte, Ernst & Young (EY), and 

PricewaterhouseCoopers (PwC). 
8 The world’s 250 largest companies. 
9 The 100 largest companies in 41 countries. 
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Sustainability key performance indicators (SKPI) 

A vital aspect of sustainability reporting is the sustainability key performance indicators (SKPI) 

(Dissanayake et al., 2016). Indicators attempt to define sustainable development (Veleva et al., 2001) 

and measure organisations’ sustainability performance (Krajnc & Glavič, 2005a), and are considered 

tools to evaluate and communicate management policies and performance (Marian Scott, Cocchi, & 

Campbell Gemmell, 2014). According to Rovere, Soares, Oliveira, and Lauria (2010), Indicators are a 

means of measuring conditions, processes, reactions and behaviours by providing a summary of 

different measures for a composite, complicated system. They are able to assist corporations to translate 

their key sustainability requirements (Azapagic, 2004; Perrini & Tencati, 2006), quantify their 

economic, environmental and social performance (Azapagic, 2004; Roca & Searcy, 2012) and monitor 

their performance trends (Dissanayake et al., 2016). R. K. Singh, Murty, Gupta, and Dikshit (2012) 

argued that sustainability indicators and composite indices are powerful sustainability assessment 

measures that assist decision-making and reporting.  

Sustainability indicators can compact large amounts of information into more useful, comparable and 

understandable frameworks (Krajnc & Glavič, 2003). However, companies often have different formats 

for reporting their sustainability indicators, which make cross-comparisons difficult (Azapagic, 2004).   

Caraiani, Lungu, Dascălu, Cimpoeru, and Dinu (2012) found that the quality and efficiency of social 

and environmental disclosure has improved since 2008. However, Mammatt, Marx, and Van Dyk 

(2010) suggested that although organisations are reporting more information, there are difficulties in 

classifying relevant information for stakeholders, the quality of the information and committing to 

sustainability. Moreover, stakeholders will have difficulty understanding and analysing an 

organisation’s sustainability results if its Indicators are not disclosed in its sustainability reports (Perrini 

& Tencati, 2006). Adams and Frost (2008) argued that if an organisation is looking to improve its 

sustainability performance, it must have sustainability indicators integrated into their entire 

management system. Therefore, sustainability indicators are the performance framework that reflects 

an organisation’s sustainability performance within its economic, social and environments (Adams & 

Frost, 2008; Bouten et al., 2011; Dawkins & Fraas, 2011; Dissanayake et al., 2016; Roca & Searcy, 

2012). 

Sustainability indicators are normally non-financial indicators that are mostly related to organisations’ 

competitive strategies (Braam & Nijssen, 2004). They are built to help quantify the non-measurable 

aspects of an organisation performance (Roca & Searcy, 2012) and report on specific indicators for 

corporate information requirements (Perrini & Tencati, 2006).  

However, since these reports are voluntary, there is not a standard format for sustainability reporting as 

there is for financial reporting. Regardless of the differences in the comprehensiveness, form and quality 

of these reports, sustainability reports are considered to be a significant means of communication 
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between companies and stakeholders (Junior et al., 2014). One of the best ways to improve stakeholder 

understanding of sustainability reports is through standardisation (Kolk, 2003). Therefore, initiatives 

and government directives can be used to help standardise sustainability reports, which can also help 

increase both the quality and quantity of these reports (Kolk, 2003). Moreover, in order to fulfil the aim 

of developing a comparable, transparent and complete set of Indicators, it would be desirable for 

organisations to adopt an international set of standard disclosing indicators (Schaltegger & Wagner, 

2006b). Indeed, some international organisations have developed standards with the aim of encouraging 

the adoption of environmental reporting and the standardisation of performance indicators globally  

(Wang & Bernell, 2013).  

Several reporting guidelines and assurance standards have been established (Dando & Swift, 2003), 

such as the AA1000 Assurance Standard10, the Dow Jones Sustainability Group Index (DJSGI)11 and 

the Global Reporting Initiative (GRI)12. These standards have tried to provide a range of key Indicators 

to report on organisations’ sustainability performance outcomes. The GRI guideline is considered to be 

the most comprehensive since it allows companies to determine sustainability goals at all levels and 

link them to their strategy (Delai & Takahashi, 2011). In the next section, this guideline is discussed in 

more detail.  

The Global Reporting Initiative (GRI) 

Since the principal feature of non-financial reports is their voluntary format, organisations may use 

them in their own interests to highlight their organisation’s strengths. This is a major reason why 

governments and organisations want generally accepted principles, guidelines and standards for 

voluntary reporting and practices (Lungu et al., 2011). The GRI is one of the most widely used 

sustainability reporting guidelines by companies and in international studies (Baughn & McIntosh, 

2007; Borglund, Frostenson, & Windell, 2010; Brown, de Jong, & Levy, 2009b; Dissanayake et al., 

2016; GRI, 2016a; Hedberg & von Malmborg, 2003; Sen & Das, 2013; Thijssens et al., 2016). It is 

considered to be the most notable among efforts to raise the standard of sustainability reporting of 

organisations (Parris & Kates, 2003).  

In their study, the Boston College Centre for Corporate Citizenship and Ernst and Young LLP (2013, 

p. 3) suggest that:  

For reporting to be as useful as possible for managers, executives, analysts, shareholders and 

stakeholders, a unified standard that allows reports to be quickly assessed, fairly judged and 

simply compared is a critical asset. The Global Reporting Initiative (GRI) currently provides 

the global standard for comparability.  

                                       
10 See https://www.accountability.org/standards/ 
11 See http://www.sustainability-indices.com/library/guidebooks.jsp 
12 See https://www.globalreporting.org/standards/Pages/default.aspx  

file:///C:/Users/Imogen/AppData/Roaming/Microsoft/Word/www.accountability.org/standards/
file:///C:/Users/Imogen/AppData/Roaming/Microsoft/Word/www.sustainability-indices.com/library/guidebooks.jsp
https://www.globalreporting.org/standards/Pages/default.aspx


21 

 

The GRI is an international independent organisation that supports various types of businesses in 

recognizing and exchanging information regarding the effects of their activities on vital sustainability 

aspects (GRI, 2016a).  

The GRI was established in 1997 as a joint initiative of the Coalition for Environmentally Responsible 

Economies, an American non-government organisation, and the United Nations Environmental 

Programme (GRI, 2002).  

The GRI has a set of guidelines and standards for economic, environmental, and social reporting. The 

guidelines cover a wide range of industries, such as materials, energy, water, biodiversity, emissions, 

effluents and waste, products and services, compliance and transport (GRI, 2016a). In 2000 the GRI 

established the first version of its guidelines, which represented the first international framework for 

comprehensive sustainability reports (GRI). There are various versions of the GRI standards.  

Table2.1:The evolvement of the GRI guidelines (GRI, 2016a). 

Guidelines Issued Objective 

G3 2006 

To help organisations in relation to have 

flexibility and enable them to disclose their 

sustainability performance transparently  

G3.1 2011 
To complete G3, with more guidance on local 

community impacts, human rights, and gender 

G4 2013 

To help organisations focus more on their views, 

establishing their goals, measuring performance 

and managing changes 

 

According to the GRI (2016a), there were 9,509 organisations around the world in various industries 

using the GRI guidelines in 2016, which is a considerable increase from 1,000 organisations in 2010 

(Searcy, 2012). A KPMG (2015) survey shows that 60% of corporate responsibility reporters in 45 

countries and 72% of stand-alone corporate responsibility reports used the GRI guidelines.  

One of the important reasons for the popularity of the GRI guidelines is that they provide organisations 

with a well-established framework for their reports, with various sets of indicators in different areas and 

suggestions of ways to make their reports more transparent (Clarkson et al., 2008).  

There are three perspectives in the GRI sustainability guidelines: economic, environmental, and social. 

Each perspective is split into categories and each category consists of one or more indicators. The 

economic perspective considers the effects of an organisation’s performance on the economic welfare 
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of its stakeholders, and on economic systems at local, national and international levels (GRI; Krajnc & 

Glavič, 2005a). The economic categories and indicators (in brackets) are as follows13: 

 economic performance (EC1-EC4) 

 market presence (EC5-EC6) 

 indirect economic impacts (EC7-EC8) 

 procurement practices (EC9). 

The environmental aspect of the guidelines covers an organisation’s impacts on living and non-living 

natural systems, including ecosystems, land, air, and water. It considers the effects related to inputs 

(such as energy and water) and outputs (such as emissions, effluents and waste) (GRI, 2016). The 

environmental categories and indicators are14: 

 materials (EN1-EN2) 

 energy (EN3 to EN7) 

 water (EN8 to EN10) 

 biodiversity (EN11 to EN14) 

 emissions (EN15 to EN21) 

 effluents and waste (EN22 to EN26) 

 products and services (EN27-EN28) 

 compliance (EN29) 

 transport (EN30) 

 overall (EN31) 

 supplier environmental assessment (EN32 to EN34) 

The social aspect of the guidelines considers the impacts of an organisation’s activities on the social 

systems it operates within (GRI, 2016). The social aspect reflects the organisation’s behaviour towards 

its own employees, suppliers, contractors and customers, and also its effects on society in general 

(Krajnc & Glavič, 2005a). The social aspect has four categories15, and each category has subcategories 

and indicators: 

 Labour practices and decent work (LA): 

o employment (LA1 to LA3) 

o labour/ Management relations (LA4) 

o occupational health and safety (LA5 to LA8) 

o training and education (LA9 to LA11) 

o diversity and equal opportunity (LA12) 

                                       
13  A detailed description of each indicator is provided in Appendix 1. 
14  A detailed description of each indicator is provided in Appendix 1. 
15  A detailed description of each indicator is provided in Appendix 1. 
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o equal remuneration for women and men (LA13) 

o supplier assessment for labour practices (LA14-LA15) 

o labour practices grievance mechanisms (LA16). 

 Human rights (HR): 

o investment (HR1-HR2) 

o non-discrimination (HR3) 

o freedom of association and collective bargaining (HR4) 

o child labour (HR5) 

o forced or compulsory labour (HR6) 

o security practices (HR7) 

o indigenous rights (HR8) 

o assessment (HR9) 

o supplier human rights assessment (HR10-HR11) 

o human rights grievance mechanisms (HR12). 

 Society (SO): 

o local communities (SO1-SO2) 

o anti-corruption (SO3 to SO5) 

o public policy (SO6) 

o anti-competitive behaviour (SO7) 

o compliance (SO8) 

o grievance mechanisms for impacts on society (SO11). 

 Product responsibility (PR): 

o customer health and safety (PR1-PR2) 

o product and service labelling (PR3 to PR5) 

o market communications (PR6-PR7) 

o customer privacy (PR8) 

o compliance (PR9). 

The GRI guidelines have quantitative and qualitative general and sector-specific indicators, which cover 

both general and individual characteristics of various industrial activities. The GRI guidelines refer to 

these indicators as the ‘core’ and ‘additional’ indicators. The core indicators are supposed to be relevant 

to most firms and of interest to the majority of stakeholders, while the additional indicators provide 

information regarding specific industrial activities (Azapagic, 2004).  

The GRI guidelines can also help organisations to discover more details about themselves, as part of 

the process of collecting all the necessary information. Moreover, the guidelines can help management 

and stakeholders discover what is happening inside the organisation, thereby closing the gap between 

organisation and society, and also between management and employees (Hedberg & von Malmborg, 
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2003). The main objective of the GRI guidelines is to improve sustainability reporting to a level 

equivalent to financial reporting, in terms of comparability and public acceptance (Dilling, 2010). They 

are considered to be the most well-known guidelines that provide a practical way of sustainability and 

TBL reporting16 (Painter‐Morland, 2006). 

Contextual factors  

This section examines the literature on some factors that affect the occurrence and level of sustainability 

reporting. 

a. Industry 

It has been mentioned previously that the type of industry can affect the level of sustainability reporting 

by organisations in that industry. There are a number of studies on the effects of this. Institutional theory 

has been applied at the industry level to explain and analyse organisations’ approaches towards 

sustainability issues (Liu & Anbumozhi, 2009), but with conflicting results.  

Organisations in environmentally sensitive industries (e.g. the energy, pharmaceutical, utility and 

mining industry sectors) tend to have higher levels of sustainability reporting, due to the overt 

environmental and social impacts of their activities (Dilling, 2010). Furthermore, it has been suggested 

that these organisations are more likely to be regulated by greater media and stakeholder attention 

(Dissanayake et al., 2016). This pressure may be due to their higher consumption of natural resources, 

which can lead them to use sustainability reporting as a tool to counter any possible threats to legitimacy 

(Dissanayake et al., 2016; S. Jones, Frost, Loftus, & Laan, 2007; Speckbacher, Bischof, & Pfeiffer, 

2003).  

Industrial categorisation has been considered an influential factor on the relationship between consumer 

visibility and other associated risks, such as social/environmental responsibility risk, which can cause 

regulatory intervention (E. Elijido-Ten, 2009; Wiseman, 1982). Moreover, there has been increasing 

interest in studies on certain industries, such as oil and gas, food and beverages, retail, water, and energy 

(Dong & Burritt, 2010; Guthrie & Farneti, 2008; Patten & Zhao, 2014; Stray, 2008). 

Zhong, Zhang, and Zhang (2011) studied the levels of nonfinancial disclosures by Chinese listed 

companies. The results showed that the levels of reporting of social and environmental information in 

both highly and non-highly polluted companies are mostly very low. 

In a study conducted by Shen and Li (2010), 502 companies in highly polluting industries listed on the 

Shanghai Stock Exchange and the Shenzhen Stock Exchange were reviewed in terms of both the 

quantity and quality of the environmental information in their reports for the period 2006–2008. The 

results indicated that even though the quantity of environmental disclosure increased, the quality of the 

                                       
16 The TBL method simultaneously considers the three aspects of the economic, environmental and social performance of 

the company (Singh et al., 2007). 
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information decreased. Hu and Liu (2011), Z. Li and Guo (2011) and Shen and Li (2010) showed that 

even though environmental disclosure stayed noticeably low over time, highly polluted industries had 

higher increases in their disclosure levels and intentions to report more information.  

In contrast to the above studies, which found relationships between disclosure and industry, in a study 

of publicly listed companies in Sri Lankan, Dissanayake et al. (2016) did not find any relationship 

between sustainability reporting and industry. There are also studies showing that disclosure rates are 

higher in the banking and finance industry, even though this is not an environmentally sensitive industry 

(Dissanayake et al., 2016; Wijesinghe, 2012).  

b. Size 

Studies have argued that larger organisations can be expected to have a higher disclosure rate for their 

environmental and social activities in both developed and developing countries. In many studies various 

measures of organisation size have been used, such as total assets, number of full-time employees, sales 

and market capitalisation. 

Trotman and Bradley (1981) used turnover as a proxy of size and found that sustainability reporting 

can be explained by this measure. Cowen, Ferreri, and Parker (1987) and Thomas (1986) pointed out 

that this positive relationship exists only for particular areas of sustainability, and Chow and Wong-

Boren (1987) suggested that the relationship exists only between size and voluntary reporting, and not 

mandatory reporting.  

On the other hand, there are some studies that have not found any association between an organisation 

size and sustainability disclosure. Lungu et al. (2011) used companies’ asset values and revenues as 

measures of size, and found a very weak correlation between size and level of environmental and social 

disclosure. The authors suggested that this may be because in these large organisations, stakeholder 

trust has already been assured through the organisation’s stated concerns about sustainability, and the 

value that sustainability disclosure may bring does not increase this trust. In another study, De Villiers, 

Low, and Samkin (2014) compared the sustainability disclosure of 18 mining companies in South 

Africa in 2007. The authors used these companies’ market capitalisations to categorise them as large 

and small companies. The results showed that there were statistically significant differences in social 

disclosure between the large and small companies, but not in environmental disclosure. These findings 

are consistent with legitimacy theory, which posits that larger organisations feel more pressure to be 

socially legitimate, and thus disclose more. However, for environmental disclosure, the authors 

concluded that either organisations in the mining industry had reached their level of maturity in 

environmental reporting and therefore report similar to each other, or that small organisations try to 

mimic leading larger organisations in the field, as suggested by institutional theory.   

The positive correlation between organisation size and level of sustainability disclosure can be 

explained by socio-political theories, such as political economy, legitimacy, and stakeholder theory. 
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According to these theories, sustainability disclosure is the result of political and social pressures on 

organisations. Since larger and more prominent organisations are under more public scrutiny, they are 

likely to engage in more disclosure, although it should be noted that these theories apply only to 

voluntary reporting (Elijido-Ten, 2010). Sumiani, Haslinda, and Lehman (2007), Henri and Journeault 

(2008) and Dissanayake et al. (2016) referred to higher stakeholder demands of these organisations, and 

recommended more regulatory reporting requirements for larger companies.   

c. Age 

There are conflicting results from studies on the relationship between the age of an organisation and its 

level of disclosure. Some studies have found a positive relationship between an organisation’s age or 

level of maturity and its sustainability disclosure. Herbohn et al. (2014) and Clarkson et al. (2008) found 

a positive correlation between organisations’ age of assets and their sustainability disclosure. The 

authors argue that organisations with newer and less-polluting assets do not have to deal with the same 

level of stakeholder expectations of sustainability disclosure, compared to organisations with older and 

more-polluting assets. On the other hand, Liu and Anbumozhi (2009) and Rettab et al. (2009) found a 

negative correlation between well-established organisations and their need to satisfy stakeholder social 

demands. The authors surmised that this could be due to less pressure on these organisations to 

legitimise themselves for their stakeholders. Other studies did not find any association between 

company age and their level of sustainability disclosure (Dissanayake et al., 2016). 

d. Organisation culture 

The cultural values and beliefs of an organisation shape the foundation of its policies (Schein, 1985). 

Some studies have reported positive relationships between organisations’ corporate social performance 

(CSP) and their disclosures (Cahan & Malone, 1995; Gelb & Strawser, 2001). Therefore, providing 

broad, more comprehensive disclosure aligns with these organisations’ ethical values (Dawkins & 

Fraas, 2008). This may originate from their executive managers (Dawkins & Fraas, 2008) who have 

considerable influence on an organisation’s culture (Schein, 1995; B. Schneider, 1987). R. H. Miles 

(1986) and Meznar and Nigh (1995) referred to a positive relationship between institutionally oriented 

managers17 and an organisation’s tendency to meet public expectations. Therefore, managers’ interests 

in societal expectations can be detected by an organisation’s efforts to disclose information (Dawkins 

& Fraas, 2008).   

Theories used in sustainability research  

There are various theories that explain an organisation’s motivation to engage in voluntary reporting, 

such as institutional theory, socio-political theories (e.g. stakeholder theory and legitimacy theory), 

                                       
17 Those who believe in the significance of a company’s effects on society (R. H. Miles, 1986). 
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voluntary disclosure theory, agency theory and resource-based theory. These are discussed in the 

following subsections.  

a. Institutional theory 

Institutional theory has been broadly used to explain organisations’ responses to sustainability issues 

(Campbell, 2007). Institutional theory stresses the significance of compliance with the institutional 

environment, and with external rules and norms (DiMaggio & Powell, 1983). Donaldson (1982) 

referred to the agreement between society and organisations to fulfil institutional norms and 

requirements as a basis for obtaining approval to operate in public. By doing this, companies can get 

prestige and legitimacy, along with public support (DiMaggio & Powell, 1983). DiMaggio and Powell 

(1983) mentioned that companies become isomorphic within their institutional environments, and 

Suddaby (2010) suggests that companies become like each other over time or only passively react to 

their environments.  

However, DiMaggio (1988) noted that organisations are not constrained by environmental pressures, 

and they regularly behave creatively to alter their institutional environments. Therefore, their responses 

toward sustainability issues may not be similar to each other.  

According to Brown, de Jong, and Levy (2009), the particular form of sustainability reporting taken by 

an institution shows the power relations among members from the same field, their power to organise 

alliances and resources, and restraints forced on them by the larger organisations in their field. Thus 

when organisations within the same field report similarly, institutional theory argues that this arises 

because, organisations mimic each other when sustainability reporting is widely accepted (Bebbington, 

Higgins, & Frame, 2009).  

b. Social-political theories  

Socio-political theories consider social disclosure to be the function of the political and social pressures 

faced by organisations (Elijido-Ten, 2010). The theories predict a negative relationship between 

environmental performance and organisations’ level of disclosure. Therefore, since inferior performers 

(in term of sustainability) must deal with more pressure and more legitimacy threats, they try to improve 

their level of reporting to change their stakeholders’ opinions (Clarkson et al., 2008; E. Elijido-Ten, 

2008, 2009; Gray et al., 1995b; Patten, 2002). These theories also suggest that since large and prominent 

companies encounter more scrutiny, they are more likely to provide higher levels of disclosure. It should 

be noted that the predictions of these theories apply only to non-mandatory disclosure (Elijido-Ten, 

2010).  

Socio-political theories such as stakeholder theory and legitimacy theory (Liu & Anbumozhi, 2009; 

Patten, 2002) have emerged as major theoretical concepts in voluntary reporting studies (Liu & 

Anbumozhi, 2009).  
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Stakeholder theory 

Conventionally, the wealth of shareholders is assumed to be the major focus of an organisation. 

Therefore, the organisation’s actions and decisions are mainly economic at the expense of others’ 

interests, such as the rest of society (J. A. Miles, 2012). Freeman’s (1983) stakeholder theory has a 

different view of organisations. According to stakeholder theory, organisations are responsible to their 

stakeholders (Freeman, 1983), and must focus on the interests of a wide range of stakeholders, not 

merely those of their shareholders. Instead of just concentrating on their financial performance, 

organisations must also consider their social performance. 

Therefore, if organisations want to survive, they will need the support of their stakeholders and approval 

for their activities (Liu & Anbumozhi, 2009), which this support and approval can be gained by 

involving stakeholders in corporate decisions (J. A. Miles, 2012). Thus, this theory focuses on the way 

companies manage their stakeholders, which depends on the strategic attitudes these companies take, 

either actively or passively (Ullmann, 1985). An organisation with an active strategic attitude towards 

stakeholders may try to strengthen its relationship with its key stakeholders, by engaging with them in 

a higher level of sustainability disclosure (Liu & Anbumozhi, 2009). 

Stakeholder theory proposes a way to deal with the constant changes in stakeholder demands (Liu & 

Anbumozhi, 2009). The difference between institutional and stakeholder theory is that according to 

institutional theory, rules are forced on companies, while according to stakeholder theory, companies 

are assumed to have the power to influence both general and specific stakeholders (Liu & Anbumozhi, 

2009). 

Legitimacy theory 

Legitimacy cannot be defined by simply separating what is legal and what is not, since the social 

prospects of an organisation’s activities may be implicit or explicit (Deegan, 2013). In social agreements 

explicit terms refer to legal requirements, and implicit terms refer to those social expectations that are 

not codified. A legitimacy gap, which is the difference between the values of an organisation and those 

of the rest of society, can affect an organisation’s ability to survive. Therefore, the organisation should 

try to identify the activities in their control and identify relevant factors that have the power to strengthen 

the organisation’s legitimacy (Liu & Anbumozhi, 2009). 

Hedberg and von Malmborg (2003) argued that organisations try to obtain legitimacy through 

sustainability reporting. Furthermore, they suggest that if these reports can produce external legitimacy, 

they can also produce internal legitimacy by making access to internal information easier for employees. 

Dawkins and Fraas (2008) argue that voluntary disclosure is based on the need to stay legitimate and 

manage the principal-agent relationship. The authors believe that legitimacy and principal-agent 

theories can explain improvements in sustainability reporting. Improvements in sustainability reporting 

reflect an organisation’s knowledge of their responsibility towards society, and the degree to which the 
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organisation has already embraced this responsibility (Dawkins & Fraas, 2008). Hence, companies that 

provide these reports are considered more legitimate compared to their counterparts (Woodward, 

Edwards, & Birkin, 1996). According to DiMaggio and Powell (1983), in order to stay legitimate, 

organisations try to follow their peers from the same industry. This can result in organisations’ 

disclosures following the standard norms of an external institute or the practices of their competitors 

(Dawkins & Fraas, 2008). 

c. Voluntary disclosure theory  

According to voluntary disclosure theory, there is a positive relationship between sustainability 

performance and reporting (Al-Tuwaijri et al., 2004; Clarkson et al., 2008; Dye, 1985; Verrecchia, 

1983). High environmental performers express themselves using tangible environmental performance 

indicators that cannot be emulated by low-grade performers (Clarkson et al., 2008), and are therefore 

able to distinguish themselves as high performers (Dye, 1985; Verrecchia, 1983). On the other hand, 

low-grade performers choose to disclose less, in order to be considered to belong to the ‘average type’ 

group of performers (Clarkson et al., 2008). Elijido-Ten (2010) suggested that high environmental 

performers are more motivated to report their activities publicly compared to low-grade performers, 

who prefer to stay silent.  

d. Agency theory  

According to agency theory, an agency agreement, whether written or implied, is the mechanism by 

which the principal makes the agent perform and account for actions taken (Gray, Owen, & Maunders, 

1988). If the agent is separate from the principal, there may be conflicts of interest due to information 

asymmetry in favour of the agent (Eisenhardt, 1989). Therefore, the principal tries to control 

information asymmetries by carefully observing the agent’s performance through various means of 

disclosure (Cooke, 1992; Hossain, 1994). Hence, the act of disclosing is a signal of how well companies 

consider agency issues (Dawkins & Fraas, 2008). As stated by signal theory, signals are responses to 

information asymmetries between organisations and stakeholders, and organisations try to reduce any 

irregularities through reporting (Spence, 1973). Therefore, companies increase their disclosure to signal 

to their stakeholders that they are reliable and unlikely to face any regulatory lapses (Lynxwiler, Shover, 

& Clelland, 1983). Consequently, managers of better performing companies try to distinguish 

themselves from their peers through disclosure, together with governance and corporate oversights 

(Dawkins & Fraas, 2008; Frankforter, Davis, Vollrath, & Hill, 2007; Rutherford & Buchholtz, 2007).  

e. Resource-based theory of the firm 

The resource-based theory of the firm analyses differences in the performance of organisations as based 

on their resources (Peteraf & Barney, 2003). Consistent with the resource-based view, an organisation 

can gain competitive advantages by using an asset to create value, and its competitors either do not have 

access to that asset (Dawkins & Fraas, 2008) or if they do, they use it differently. There are several 
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studies on the link between corporate social performance (CSP) and competitive advantage (Barney & 

Hansen, 1994; Branco & Rodrigues, 2006; Mackey, Mackey, & Barney, 2007). CSP is considered a 

strategic asset because it can improve an organisation’s social legitimacy, and social legitimacy can 

bring competitive advantages for a company (Greening & Turban, 2000; Mohr, Webb, & Harris, 2001). 

However, according to Werther and Chandler (2005), in order to achieve this competitive advantage, 

CSP should be strategically incorporated into the organisation’s activities.  

Dawkins and Fraas (2008) summarised the above theories in the form of four major reasons for 

organisations to increase their sustainability disclosure: 

 to retain legitimacy with institutional stakeholders; 

 to provide stakeholders with extra accountability, from a principal-agent perspective; 

 to reflect the organisation’s values and concerns; 

 to use information on CSP as a leverage against competitors.  

 

f.  The Porter effect 

Porter and Van der Linde (1995) suggest that there is a positive relationship between sustainability 

performance and financial performance. They state an incorrect relationship has been formed between 

competitiveness and the environment, which is mainly the result of the major focus of policy makers, 

business leaders and environmentalists on the static cost impacts of environmental regulations, and the 

more significant impacts of innovation in productivity being forgotten. The authors note that resource 

inefficiencies, such as incomplete material utilisation and poor process control, lead to unnecessary 

waste and defects. Moreover, there are hidden costs associated with the life cycles of the products 

companies produce, which end up with waste in resources and additional costs. Managers now believe 

that there is a trade-off between improving quality through innovation and the costs of defects, and that 

defects are no longer considered the inevitable by-product of manufacturing. Furthermore, pollution is 

also considered an indication of flaws in the product design or production process. By using inputs more 

efficiently, unnecessary activities and hazards in the process can be eliminated.  

Porter and Van der Linde (1995) mentioned that innovation in response to environmental regulation can 

help minimise the cost of dealing with pollution, and can also address the root causes of pollution by 

improving resource productivity and reducing unnecessary activities. Therefore, managers should start 

to recognise environmental improvement as an economic and competitive opportunity, rather than an 

undesirable cost or inevitable threat.  

To sum up, Table 2.2 summarises the directions of each stated theory for sustainability reporting, 

performance and relationship between them and financial performance. 
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Table 2.2: Different theoretical perspectives on sustainability reporting and performance. 

Theory Perspective  

Institutional theory 
Organisations mimic larger organisations’ 

reporting in their field 

Social-political theories 
Negative relationship between sustainability 

disclosure and performance 

Voluntary disclosure theory  
Positive relationship between sustainability 

disclosure and performance 

Agency theory 
Positive relationship between sustainability 

disclosure and performance 

Resource-based theory 
Sustainability reporting can bring competitive 

advantages for an organisation 

The Porter effect 
Positive relationship between sustainability 

performance and financial performance 

 

2.2.2. Sustainability performance measurement system (SPMS) 

Organisations are similar to “living organisms”  (Srivastava, Kogan, & Vasarhelyi, 2001, p.2 ) in that 

they need constant improvement to stay successful (Collins, 2001; David & Robert, 1992). Constant 

improvement cannot happen without knowledge of what is beneficial and what is harmful, and what 

organisations must do in their dynamic environment. Hence, organisations need to have a performance 

measurement system that functions as a set of guidelines to facilitate constant improvement (Houck, 

Speaker, Fleming, & Riley, 2012).  

The terms ‘performance management system’ and ‘performance measurement system’ are sometimes 

used interchangeably, but they are different strategic practices. According to Michael (2006, p.95), “[a] 

performance management system is a set of interrelated activities and processes that are treated 

holistically as integrated and key components of the organisation’s approach to managing performance 

of employees through developing the skills and capabilities of its human capital, in order to enhance 

organisational capability and the achievement of sustained competitive advantage”. 

Neely, Gregory, & Platts (1995, p. 40) consider performance measurement to be “. . . the process of 

quantifying the efficiency and effectiveness of action . . .”. Tangen (2005) defined a successful 

performance measurement system as “a set of performance measures that provides an organisation with 

useful information that helps manage, control, plan, and perform the activities undertaken by the 

organisation’s performance measurement system”. Therefore, in order to improve productivity and 

provide value for money, performance needs to be measured effectively, whether an organisation is for 

profit or not (Guimarães et al., 2010).  
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There have been significant improvements in performance measurement over the last 20 years (Min, 

Thakkar, Kanda, & Deshmukh, 2009; Rovere et al., 2010), such as strategic performance measurement 

systems and the balanced scorecard (BSC). 

There has also been research on the link between good managerial information and performance 

(Kaplan & Norton, 1996). Traditional performance measurement tended to confine all relevant 

information about performance to financial measures. However, relying merely on financial parameters 

related to past events is not sufficient to create future value for the organisation (Speckbacher et al., 

2003). In his study, Hoque (2004) showed that measuring non-financial indicators that are aligned with 

an organisation’s strategy can positively affect performance. Various multi-perspective strategic 

performance measurement systems, such as the BSC, have been introduced since the Johnson and 

Kaplan (1987) debates on the ‘rise and fall’ of management accounting.  

Even though survival itself is not an adequate aim, a business must sustain its own economic health and 

capability (May, 1995). Even businesses that care about social activities must first survive (McDonald, 

1998). On the other hand, a Bran, Ioan, and Rădulescu (2010) note that improvement in environmental 

performance is increasingly becoming a major commitment in all areas. The authors refer to the changes 

in government policies on environmental aspects as one of the possible reason for this change. The main 

consideration of any corporate sustainability initiative is to develop a corporate sustainability 

performance measurement system (SPMS) (Searcy, 2012). The concept of corporate SPMS has studied 

been the focus of various studies, such as those of , , Beloff et al. (2004), Szekely and Knirsch (2005) 

and Tanzil and Beloff (2006). According to Stubbs and Cocklin (2008), a sustainable organisation 

integrates sustainability into its vision/mission. By doing this, sustainability will merge into the culture 

and daily operations of the organisation, rather than just having a stand-alone sustainability programme.   

Searcy (2012, p. 240) defines a SPMS as “a system of indicators that provides a corporation with 

information needed to help in short and long-term management, controlling, planning, and performance 

of the economic, environmental, and social activities undertaken by the corporation”. Therefore, a 

strong, healthy SPMS has the capability to assist the process of decision-making by highlighting 

challenges in a corporation’s sustainability and comparing the present situation with their desired one 

(Searcy, 2012). 

According to  Ittner, Larcker and Randall (2003, p. 179), “By linking strategies to their underlying value 

drivers, and tying information systems, goals and objectives, resource allocation, and performance 

evaluation to these drivers, SPM systems are expected to improve communication of the specific actions 

required to achieve the chosen strategy, motivate performance against strategic value driver goals, and 

provide more rapid feedback on whether strategy is achieving its objectives”.    
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Schaltegger and Wagner (2006b) referred to SPMS as “a newly emerging term” in business and 

corporate social responsibility discussions. The SPMS objective is to address the social, environmental, 

and economic performance aspects of corporate management, and more specifically, sustainability 

management. Sustainability performance management needs a reliable management structure to 

integrate environmental and social management with the organisation’s business and competitive 

strategy, and at the same time, incorporate social and environmental information into economic and 

sustainability disclosure (Schaltegger & Wagner, 2006b). The possibilities of integrating sustainability 

indicators within an organisation’s performance measurement system will be discussed in the following 

section.  

Integration of the sustainability indicators into an organisation’s performance measurement 

system (PMS) 

Sustainable development and corporate sustainability need the involvement of all participants and 

stakeholders. Business strategy, sustainability communications and reporting should be connected to 

the sustainability performance management system (Schaltegger & Wagner, 2006b). In this regard, 

sustainability performance measurement refers to a measurement that joins business, society and 

environment (Bennett & James, 1997). 

There are two perspectives to consider when linking performance management, measurement and 

reporting (Schaltegger & Wagner, 2006b): 

 External ‘outside-in perspective’: reports to communicate the results of management activities 

using performance measures. 

 Internal ‘inside-out perspective’: reports relevant management activities for implementing 

strategies to outsiders (stakeholders). 

Since social and environmental performance indicators are not usually reported separately from each 

other (Schaltegger & Burritt, 2000), it is important to combine these two sets of indicators into the 

overall performance measurement system, and decide what indicators need to be integrated and reported 

in order to achieve strategic and operational goals (Schaltegger & Wagner, 2006b). According to Searcy 

(2012), a major consideration of any corporate sustainability initiative is to develop a corporate SPMS 

so that managers not only consider improvement in their sales and profits, and reducing their costs, but 

also the organisation’s sustainability improvement. Thus, a considerable number of organisations 

globally try to integrate sustainability into their business activities (Petrini & Pozzebon, 2009). Using a 

SPMS can also help organisations improve their financial metrics, as SPMS raises the possibility of 

using non-financial performance measures as leading indicators of financial performance (Banker, 

Potter, & Srinivasan, 2000; Nagar & Rajan, 2001), thereby enabling organisations to better track their 

strategic improvement (Elijido-Ten, 2010).  
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The necessity of directly linking sustainability programmes with business operations has been discussed 

by several researchers (Delai & Takahashi, 2011; Flávio Guerra Machado Coelho & Moy, 2003). In 

order to have useful and successful sustainability development indicators (SDIs), these indicators have 

to be integrated into present performance measurement systems (PMS) rather than building a totally 

new and independent information system (Searcy et al., 2006). According to Figge et al. (2002), without 

integration, sustainability development will not provide value and Delai and Takahashi (2011) believed 

that sustainability needs to be integrated into all aspects of an organisation, from its strategic to its 

operational levels  

Even though it is crucial to provide social and environmental information to stakeholders, integrating 

some indicators with others to evaluate interrelated aspects of sustainability can be beneficial. First, the 

number of indicators can be reduced to more manageable numbers, and thereby facilitating decision-

making. Second, to achieve a holistic view of sustainability, the three sustainability pillars should be 

considered together (Azapagic, 2004). A strong SPMS can assist decision makers to target corporate 

sustainability challenges, by assisting them to better understand their present and desired situations 

(Searcy, 2012).  

According to Kaplan (2008), an increasing number of businesses are allying their activities with a 

sustainable development basis. As a result, they need to come up with ways to measure their corporate 

performance accordingly. However, there are some areas that are beyond the direct control of 

organisations and are therefore difficult to measure, or are made based on value judgements rather than 

hard evidence. Many organisations also have very complicated structures for various activities and 

projects, which makes evaluation even more difficult (Kaplan, 2008).  

Despite extensive efforts, many organisations still find it difficult to develop meaningful sustainability 

initiatives and integrate these into their mainstream operations. The main reason for this is that corporate 

sustainability is a complicated issue, due to its multiple goals, ambiguity, vagueness, development and 

context importance (Searcy, 2009a). Moreover, these indicators should be adjusted according to local 

situations (Searcy, 2009b; Steurer et al., 2005; Van Marrewijk, 2003). 

Azzone et al. (1997) state that one of the difficulties of measuring and reporting organisations’ 

sustainability performance is how to meet the needs of various stakeholders. One approach is to include 

only those key indicators that are considered relevant to all stakeholders, which is similar to the direction 

in which the GRI guidelines have moved. However, according to Schaltegger and Wagner (2006b), to 

become effective, only those indicators that can contribute to the success of the organisation should be 

chosen from the general set. Therefore, to come up with a core set, managers should recognise, choose 

and concentrate on those indicators that they believe can monitor key areas of their performance 

(Schaltegger & Wagner, 2006b). 
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This was the objective of the BSC introduced by Norton and Kaplan (1992), to expand the traditional 

measurement system from historical financial information to a multi-perspective framework comprising 

information on customers, internal processes and learning and growth (Kaplan & Norton, 1996; Norton 

& Kaplan, 1992). BSC integrates an organisation’s former measurement system with new measures 

into a framework that is balanced in the sense of reflecting stakeholders’ interests (Guimarães et al., 

2010).  

The BSC tries to simultaneously consider long-term competitive strategies and short-term financial 

accountability. The significance of the BSC is that it goes beyond a measurement system, to become a 

management system (Lakhani, 2011). It translates business strategy into measures that define long-term 

strategy, objectives and ways of achieving them (Kaplan & Norton, 1996; Lakhani, 2011; A. H. Lee, 

Chen, & Chang, 2008; Yuan & Chiu, 2009). The BSC is considered the most common strategic 

performance measurement system, which is also able to translate organisational mission and strategies 

into objectives (Elijido-Ten, 2010; Thompson & Mathys, 2008). 

There are four set of perspectives in the BSC (Elijido-Ten, 2010) that assist managers to gain an 

immediate holistic view of an organisation’s performance (Guimarães et al., 2010). Each perspective 

consists of related strategical aspects that can be linked through cause-effect relations (Elijido-Ten, 

2010; Kaplan & Norton, 1996, 2001; Norton & Kaplan, 1992). These four perspectives are as follows:  

1. Financial perspective: this deals with the traditional objectives and measures. These measures 

can help evaluate the performance of organisations in terms of financial goals (Srivastava et al., 

2001). Since this evaluation is based on quantitative measures, it is often more accurate than 

the other perspectives (Guimarães et al., 2010). The financial perspective identifies if an 

organisation has been successful in transforming its strategies to improve economic value. 

Therefore, the financial indicators have a double role; they define how an organisation’s 

financial performance aligns with its strategies and it is the last stage of the cause-and-effect 

relationship between all the BSC perspectives (Figge, Hahn, Schaltegger, & Wagner, 2003).  

2. Customer perspective: this includes metrics to evaluate customer satisfaction. This perspective 

is about showing the results of delivering differentiated value to satisfy customers, which is the 

source of profit for the company (Thanaraksakul & Phruksaphanrat, 2009). The organisational 

goal (profitability) is only achievable when the shareholders’ and customers’ needs are included 

(Houck et al., 2012). This perspective defines the organisation’s customer/market segments. 

The customer value proposition is measured in this perspective using strategic objectives, 

measures, targets and initiatives (Figge et al., 2003) and better profitability. Satisfying 

customers’ needs is vital to achieving long-term sustainability and improving the future 

financial position of the organisation (Thompson & Mathys, 2008). 
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3. Internal business process perspective: the internal process is about how to get things done in 

the organisation to satisfy customer requirements (Thompson & Mathys, 2008). Therefore, this 

perspective is a value chain assessment map that links the value chain to an organisation’s 

strategies to evaluate ways of creating value for customers, through improving efficiencies and 

effectiveness (Houck et al., 2012). 

4. Learning and growth perspective: this deals with how the workforce can respond to a fast 

changing environment (Srivastava et al., 2001). This perspective focuses on present and future 

improvements in necessary knowledge and skills. It considers developments in technical, 

operational and human aspects of process, with a focus on both immediate and long-term 

changes towards reaching an organisation’s goals (Thompson & Mathys, 2008). This 

perspective provides the necessary foundations for achieving the objectives of the other three 

perspectives. It includes areas such as employee qualifications and their motives in congruence 

with the organisation’s goals and information system (Figge et al., 2003). 

The BSC can assist executives by providing a language to consider their company’s path and urgencies. 

The company’s strategic measures can be viewed not as four individual perspectives, but as a chain of 

cause-effect links among objectives of each perspective. A strategy map can be used to simplify this 

cause-effect relationship among an organisation’s strategy components in the four perspectives of BSC 

(Kaplan & Norton, 2004). 

The BSC assists managers to gain a more comprehensive understanding of their organisation 

(Guimarães et al., 2010). It complements the traditional financial perspective with non-financial 

perspectives, and combines lagging indicators and outcome measures with leading ones, as well as 

performance drives to indicate how outcomes were achieved (Kaplan & Norton, 1996). Therefore, 

companies can gain a better understanding of how to gain potential competitive advantage through 

identifying proper performance drivers and measures aligned with business theories in a cause-and-

effect relationship (Lilian Chan, 2004). Although Houck et al. (2012) argued that the ‘balance’ in BSC 

refers to the ability of organisations to balance the relative weighting of financial and non-financial 

measures, this ignores the balance among the perspectives using different measures. 

Building on the above notions, the sustainability balanced scorecard (SBSC) aims to integrate the three 

sustainability aspects into corporate sustainability measurement and management. Since the BSC is a 

well-known management tool with multi-dimensional concepts, it can be used as a basis to monitor the 

major aspects of sustainability management (Schaltegger & Wagner, 2006b). 

Schaltegger and Wagner (2006b) set out several steps for developing an SBSC: 

 Recognise the organisation’s environmental and social disclosure.  

 Evaluate the strategic significance of the environmental and social aspects. 

 Identify the cause-effect relations and draw a strategy map. 
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 Identify Indicators and develop a measurement system to provide the relevant performance 

information. 

 Identify Indicators for the organisation, communication and reporting.  

 Apply the SBSC, continuously revising and reviewing the sustainability indicators.  

When developing an SBSC, Schaltegger and Wagner (2006, pp. 685–686) applied the same two 

perspectives discussed earlier, as presented in Figure 2.2: “the inside-out logic (arrows from top down) 

as distinct from the more common outside-in approach (arrows from bottom up) in which issues are 

taken up from the media and public debate”.  

 

Figure 2.2: Sustainability performance measurement integration and linking of an SBSC with sustainability accounting 

and reporting (Schaltegger & Wagner, 2006, p.685).  

Figure 2 shows the integration of an SBSC and sustainability reporting to develop sustainability 

performance measurement, management and reporting (Schaltegger & Wagner, 2006b). The authors 

used a single case study that included the complete set of the GRI guidelines.  
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There are a growing number of studies on the financial performance of firms that have integrated 

sustainability into their strategy using a BSC (Crawford & Scaletta, 2005; Elijido-Ten, 2010; Figge et 

al., 2002) and suggested ways of integrating sustainability into a BSC (Elijido-Ten, 2010): 

 Integrate sustainability indicators within the original four BSC perspectives (Kaplan & David, 

1996). 

 Add sustainability as a fifth perspective. 

 Develop a separate BSC for sustainability.  

The TBL (a popular form of sustainability reporting, as aforementioned) considers economic, 

environmental and social perspectives and also incorporates a range of stakeholders (Mitchell & Quinn, 

2005). Thus, the TBL and the BSC are similar in that both consider multiple perspectives and different 

stakeholders. However, according to Kerr, Rouse and de Villiers (2015, p. 190) “the BSC is an internal 

management tool, whereas the TBL provides external reporting”. Furthermore, the TBL does not 

monitor the implementation of organisational strategies (Gray, 2010). 

Kerr et al. (2015) argued that corporations can gain benefits from having their sustainability reporting 

integrated into an internal management control system, such as the BSC. Moreover, they mentioned 

that there is a higher chance of integrating the TBL into a management control system like the BSC in 

companies that value sustainability.  

As mentioned previously, sustainability consists of three perspectives, namely economic, 

environmental and social. In order to be able to measure the performance of a company overall, the 

performance of each perspective should be integrated to evaluate an organisation’s total sustainability 

performance. This requires finding an approach that enables measures of different perspectives to be 

combined in a single composite measure.. A composite measure is  a single measure that embodies 

multiple measures (Rouse & Harrison, 2017). 

Composite measure 

Bisbe, Batista-Foguet, and Chenhall (2007) define a composite measure as a single measure that 

encompasses numerous measures. To obtain a composite indicator, a weighting system is needed for 

indicators in the aggregation process, and indicators should be quantitative (Nijkamp, Rietveld, & 

Voogd, 1990). Two main approaches have been used to develop weights: multiple criteria decision-

making (MCDM)18 and data envelopment analysis (DEA).  

MCDM methods have been widely used in environmental performance measurement (Zhou, Poh, & 

Ang, 2007). They use a multi-dimensional scale to convert indicators to a uni-dimensional scale, and 

therefore make it possible to compare different organisations in the same or different industries (Ruf, 

Muralidhar, & Paul, 1998). However, since they are usually based on opinions, MCDM methods do not 

                                       
18 Sometimes described as multi-criteria analytics. 
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have the absolute objectivity that may be implied by the mathematical solutions obtained through their 

models. Nevertheless, sustainable development has a multi-criteria nature that consists of a large 

number of indicators for each perspective, which makes it desirable to reduce them into a smaller set of 

manageable, representative measures. Therefore, MCDM is considered a practical method of analysing 

sustainability development (R. K. Singh et al., 2007). Three common MCDM methods are discussed in 

the following section.  

a.  Analytic hierarchy process (AHP) 

The analytic hierarchy process (AHP) is a decision-making tool capable of modelling complicated 

system preferences by applying logical reasoning (Fan et al., 2010). The AHP assumes that humans are 

better suited to make relative, rather than absolute, judgements (Linkov et al., 2006). Most studies have 

obtained their empirical results of relative weights of indicators using experts (Fan et al., 2010). 

The AHP is a multi-criteria method that uses a hierarchic structure to make pairwise comparisons of 

relative magnitudes of criteria (e.g. indicators) and prioritise them (Görener, 2012; Ruf, Muralidhar, & 

Paul, 1998; Saaty, 1980). The AHP starts by indicating a decision issue and breaking it down into a 

hierarchy of smaller and simpler sub-problems. Each of these issues can be studied separately, with the 

focus kept on the main issue. The next step is to assign weights to criteria, where the significance of 

each criterion is evaluated using pair-wise comparisons between each criterion and the other criteria 

(Fan et al., 2010).  

There are some disadvantages to the AHP. It assigns weights to indicators according to experts’ 

opinions, which can be biased, with considerable differences in the relative weights of indicators (R. K. 

Singh et al., 2007). Ruf et al. (1998) developed a systematic measure to evaluate corporate sustainability 

performance using the AHP. They noticed that the ranking of indicators varied significantly across 

individual value judgements, as well as from the questions used to calculate the indicators’ relative 

weights (Ruf et al., 1998). Also, since the relative weights are based on individual judgements, 

generalisation to a bigger sample or population is sometimes difficult (Ruf et al., 1998). Furthermore, 

the AHP can be time-consuming and difficult when there are many dimensions to consider (Ruf et al., 

1998).  

b. Analytical network analysis (ANP) 

Analytical network analysis (ANP) is used in MCDM to address the disadvantages of the AHP (Huang, 

Tzeng, & Ong, 2005). According to Görener (2012, p. 196), ANP is “a generalization” of the AHP. In 

contrast to the AHP, ANP can be used in more complex situations (Aragonés-Beltrán, Aznar, Ferrís-

Oñate, & García-Melón, 2008). The hierarchy structure cannot be developed for all decision-making 

issues, due to the existence of relationships between the higher levels of the hierarchy with the lower 

ones (Saaty & Ozdemir, 2005). ANP can consider interactions in the decision hierarchies (Tsai et al., 

2009) and perform better and deeper analyses compared with the AHP (Ayağ & Özdemir, 2007).  
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These methods have been widely used to evaluate various types of sustainability. Tsai et al. (2009) used 

ANP to calculate the weights of various sustainable investment indicators. In a similar fashion, 

Büyüközkan and Çifçi (2012) evaluated and selected a green supplier by applying ANP to determine 

indicators and their weights.  

Previous studies that have used the AHP or ANP for sustainability evaluations have mainly concentrated 

on people’s opinions to calculate the relative weights of each component (Van Calker, Berentsen, 

Giesen, & Huirne, 2005). However, there are several problems with this type of weighting system. First, 

if there are three items, A, B and C, and A was ranked higher than B and C, A may be slightly more 

important than B, but B may be considerably more important than C, and these differences are not 

identified using these two methods. Second, respondents may not scale each indicator relative to others. 

Third, if respondents considered two indicators as important, this does not necessarily mean that they 

both have the same level of significance (Sydorovych & Wossink, 2008). Fourth, since the weights of 

the indicators are determined according to individual judgements, the results may not be generalisable 

(Ruf et al., 1998). Last, it may not always be possible to reach a consensus in determining relative 

weights among various stakeholders (Sydorovych & Wossink, 2008), and it may not be easy or rational 

to derive weights according to expert opinions (Zhang, Jiang, Deng, & Peng, 2009; Zhou, Ang, & Poh, 

2007). 

c. Data envelopment analysis (DEA) 

DEA is a linear programming technique developed by Charnes, Cooper, and Rhodes (1978). DEA is 

mostly useful in multi-faceted situations where there are various inputs and outputs (Zingales & 

Hockerts, 2003). It can be used as a form of multi-criteria methodology that assesses alternatives 

according to their quantitative aspects. Its aim is to construct an efficiency frontier of inputs (resources) 

and outputs (Krajnc & Glavič, 2005a; Zingales & Hockerts, 2003). The efficiency frontier is a 

‘benchmark’ of best practice (Krajnc & Glavič, 2005a) and is constructed from a group of decision-

making units (DMUs) that are similar in terms of technology. DEA measures the relative efficiency of 

one DMU compared to others (Rovere et al., 2010; Zingales & Hockerts, 2003), using linear 

programming (Cooper, Seiford, & Tone, 2006). According to Norman and Stoker (1991, p. 16), the 

efficiency measure of a DMU can be defined by “its position relative to the frontier of best performance 

established mathematically by the ratio of weighted sums of outputs to weighted sums of inputs”.  

DEA has been very popular in productivity measurement that uses environmental measures (Färe, 

Grosskopf, & Hernandez-Sancho, 2004; Zhou, Ang, & Poh, 2006; Zhou, Poh, et al., 2007). It provides 

a standardised environmental performance index if indicators are appropriately incorporated into the 

DEA framework (Zhou, Poh, et al., 2007). DEA is capable of considering local policies and conditions 

in assessing performance, through systematic methods of finding weights that maximise the 

performance of each unit (Charnes et al., 1978). Rovere et al. (2010) used DEA to develop a set of 
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indicators in economic, environment, social and technology to evaluate the sustainability performance 

of an expansion of electricity generation.  

DEA needs input and output quantities (Zhou, Poh, et al., 2007) and can be used cross- sectional or over 

a period of time to see if a DMU’s efficiency has increased or decreased during that time (Zingales & 

Hockerts, 2003).  

DEA has advantages over other ranking methods in that it identifies trade-offs and potential for 

improvement (Norman & Stoker, 1991). According to R. Singh, Mahapatra, Mukherjee, and Bhar 

(2014), DEA can be used not only to categorise DMUs into efficient and inefficient groups, but also to 

benchmark inefficient units by making comparisons with their peer groups. DEA can thus be used to 

calculate weights of various sustainability indicators using organisations’ sustainability reports, without 

the need for expert opinions. However, there is still the issue of which of these methods (the AHP, ANP 

or DEA) is more applicable to constructing a composite indicator (R. K. Singh et al., 2007). 

2.3. Sustainability disclosure and measurement 

There is an increasing number of studies on CSR, standardised systems for environmental and socially 

responsible management, sustainability performance measurement and developing sustainability 

Indicators. Each of these is categorised and discussed under the following headings: 

 reporting of sustainability indicators; 

 sustainability performance indices;  

 links between sustainability performance and reporting; 

 links between sustainability performance and financial performance. 

2.3.1.  Reporting of sustainability indicators 

Given an increasing number of investors interested in the environmental and ethical aspects of a 

company (Jenkins & Yakovleva, 2006), a better understanding of present practices can help to analyse 

sustainability reports trends (Junior et al., 2014). According to Atlee and Kirchain (2006), firms are 

unlikely to integrate sustainability into their practices and PMS unless they find effective ways of 

measuring their progress toward sustainability. Therefore, it is important for firms to be able to see 

trends in their sustainability performance over a period. The first step of analysing trends is to come up 

with relevant sustainability indicators at the firm level. 

Increasing pressure from stakeholders to attain sustainability has caused firms to recognise the 

significance of integrating non-financial information into their annual and sustainability reports to show 

their contributions to attaining sustainability. This pressure has also increased interest in studying 

sustainability reporting progress.  
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Some studies consider the disclosure level of all three sustainability aspects (Gallego, 2006; Mikkilä & 

Toppinen, 2008), and most specifically, companies’ reporting according to the GRI framework 

(Lozano, 2011; Roca & Searcy, 2012; Romolini, Fissi, & Gori, 2014). These studies refer to the GRI 

guidelines as a systematic sustainability reporting agenda that assists organisations to move from a 

socially or environmentally-based view to a more incorporated format of sustainability reporting 

(Dissanayake et al., 2016). 

According to previous studies, even though the percentage of organisations using the GRI guidelines is 

increasing (KPMG, 2013, 2015), the level of the GRI indicators’ coverage is low. Senaratne and 

Liyanagedara (2012) studied the level of the GRI guidelines in the sustainability reports of Sri Lankan 

publicly listed companies. Their results showed that these companies’ level of compliance with the GRI 

indicators was low, and that compliance varies among different industries. A similar study by Sen and 

Das (2013) of Indian companies showed a low proportion of companies with comprehensive reports, 

mostly in environmentally sensitive industries such as oil, minerals, cement, automotive and 

pharmaceutical industries.  

Guenther, Hoppe, and Poser (2006) reviewed the GRI-style reports of 29 mining companies in 2005 

and checked the level of their coverage. The authors found that only three indicators19 were reported by 

all organisations, and five were completely or partly covered by more than 50% of them20. Kolk (2003) 

studied the trends in voluntary reporting of the Fortune Global 250 companies and divided them by 

country in both 1998 and 2001. The results showed that non-financial reporting increased from 1998 to 

2001. However, even though there was a general increase in non-financial reporting by the Global 

Fortune 250 companies, these reports continued to be more common in industrial and manufacturing 

sectors and less common in financial services.  

Junior et al. (2014) did a descriptive analysis of sustainability reports of the Fortune Global 500 

(G500)21 for 2010 by country. Compared with previous studies of the G500 by Kim and Nam (2012), 

Kolk (2008), Kolk and Perego (2010), KPMG (2008) and Rikhardsson, Andersen, and Bang (2002), 

their results showed that the percentage of sustainability reporting has increased over the last few years, 

and also that all organisations in the sample had some kind of information regarding their social and 

environmental activities on their websites. Also, the results showed that the percentage of companies 

issuing sustainability reports was 85%, which was considerably higher than the 47% reported by the 

Rikhardsson et al. (2002) study.  

                                       
19 The indicators were “total water use,” “noncompliance,” and “direct energy use” (Guenther et al., 2006) 
20 The indicators were “air emissions,” “spills,” “indirect energy use for products,” “greenhouse gas emissions,” and “total 

amount of land” Guenther et al. (2006). 
21 The Fortune Global 500, also known as Global 500, is an annual ranking of the top 500 corporations worldwide as measured 

by revenue. 
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Roca and Searcy (2012) found a growing trend in the social reporting level in their study. They suggest 

that consistency in social reporting could be improved if there were a reporting guideline such as the 

GRI. Jenkins and Yakovleva (2006) found significant variability in the sustainability reports of the 

world’s 10 largest mining companies for the period 1999–2003.  

There are many different studies on the types of indicators in sustainability or social and environmental 

reports. Most of these studies have focused on environmental indicators in all industries (Azzone, 

Manzini, & Noci, 1996; Graham, Humphreys, Hooper, & Greenall, 2005; Mazzi, Mason, Mason, & 

Scipioni, 2012; Veleva, Hart, Greiner, & Crumbley, 2003) or specific industries, such as oil and gas 

(Dragomir, 2012), pulp and paper (Mikkilä & Toppinen, 2008) and pharmaceuticals (Veleva et al., 

2003). The focus of this study was on literature about general sustainability indicators, rather than 

environmental or industry-specific Indicators.  

Dissanayake et al. (2016) studied sustainability reporting using a sample of 60 (the top 30 and bottom 

30) organisations listed in the Colombo Stock Exchange in seven industries in the developing country 

of Sri Lanka. Their results indicated that the emphasis of the reporting was on social indicators, even 

though the country has a poor environmental record. They concluded that, in their country, the economic 

situation seems to have a significant influence on the pattern of sustainability reporting improvement. 

Their study also measured sustainability reporting using a sustainability reporting scoring model. 

Results showed that the banking and finance industry was the only sector that showed considerably 

higher disclosure compared to the others. In the study, the relationship between certain organisational 

characteristics and sustainability reporting was also examined; characteristics such as organisation size 

and age, industry type and financial performance, and the results found correlation only between size 

and sustainability reporting. The authors list the study’s small sample size as one of its limitations. The 

results of this study, along with those of a study conducted by Wijesinghe (2012) on companies in Sri 

Lanka from 2005 to 2010, found that companies in the banking, finance and insurance sectors have the 

highest levels of reporting. 

Khan, Azizul Islam, Kayeser Fatima, and Ahmed (2011) obtained similar results in their study of the 

sustainability reporting of 12 Bangladesh banks listed on the Dhaka Stock Exchange. They found that 

although these banks reported on social perspective strongly, they reported on human rights and product 

responsibility very briefly.  

Perez and Sanchez (2009) studied 31 published reports of four major mining companies for 2001 to 

2006. They selected 62 indicators that they had obtained from international literature and recommended 

the best practice, including the GRI framework. They used a basic scale of 0 for not presenting and 1 

for presenting to come up with a reporting score. The results from their content analysis of those reports 

indicated clear developments in the level of comprehensiveness in the reports. Categories such as 

‘accessibility and assurance’ and ‘economic performance’ had the lowest scores, with no distinctive 
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evolving trend, while categories such as ‘context and commitment’ and ‘social performance’ showed 

steady improvement. The environmental performance perspective had persistent improvement, even 

though it did not get the highest score. The authors suggested the need for future studies to develop a 

rating scale capable of performing a qualitative analysis of these reports. They noted that in their study, 

companies with more detailed disclosure on one topic got a similar disclosure score to the companies 

with less detailed disclosure. They referred to the benefits of developing a method capable of 

considering differences in the quality of disclosure, as well as just reporting.  

Guenther et al. (2006) also reviewed GRI-style sustainability reports of 29 mining companies for 2005. 

They found that only three indicators (namely ‘total water use’, ‘noncompliance’ and ‘direct energy 

use’) were reported by all organisations in the sample, and ‘air emissions’, ‘spills’, ‘indirect energy use 

for products’, ‘greenhouse gas emissions’ and ‘total amount of land’ were reported completely or 

moderately by more than 50% of organisations. 

There has been a considerable number of studies on the effects of specific corporate characteristics on 

the level and nature of sustainability reporting. Factors such as organisation size, industry, age and 

financial returns were considered the most important factors (Dilling, 2010; Dissanayake et al., 2016; 

R. Hahn & Kühnen, 2013; Jenkins & Yakovleva, 2006; Kolk, 2003; Sumiani et al., 2007). R. Hahn and 

Kühnen (2013) reviewed the previous research and considered factors such as size, visibility and 

industry to be the most reliable factors that influence sustainability reports, which aligns with the results 

of research conducted by Cormier and Gordon (2001). 

Literature on environmental disclosure has found a positive correlation between level of disclosure and 

organisation size (Cormier & Gordon, 2001; Cormier, Magnan, & Van Velthoven, 2005; Liu & 

Anbumozhi, 2009), membership in environmentally sensitive industries (Cormier & Gordon, 2001; Liu 

& Anbumozhi, 2009), having previous negative environmental incidents such as spills or disasters 

(Deegan, Rankin, & Voght, 2000) and/or previous environmental fines or prosecutions (Y. Li, 

Richardson, & Thornton, 1997).  

In developed countries, Dilling (2010), Jenkins and Yakovleva (2006) and Kolk (2003) reported that 

sustainability reporting is mostly common in organisations in environmental and social sensitive 

industries, such as energy, pharmaceuticals, utility and mining. The authors referred to the higher 

consumption of natural resources by these organisations as the major reason for more social and political 

concerns, and therefore more pressure to improve their reports. Therefore, these organisations are 

expected to use disclosure as part of their legitimacy risk management process (Dissanayake et al., 

2016). 

Liu and Anbumozhi (2009) studied the environmental reporting of Chinese listed companies and found 

that company size and being in an environmentally sensitive industry are the most influential factors on 
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the level of disclosure. This was also confirmed by previous studies conducted by Kent and Chan (2003) 

and E. Elijido-Ten (2004).  

Searcy (2012) noted the gap in literature in finding the most applicable indicators in sustainability 

decision-making and the relative application of these indicators. He also referred to the need to compare 

these indicators in different industries, compiling them in a composite sustainability index in an 

organisation’s SPMS. Also, according to Roca and Searcy (2012), there is an additional gap in the 

literature on indicators in sustainability reports that help to transfer quantitative information, rather than 

just qualitative information. Ong, Trireksani, and Djajadikerta (2016) also acknowledged the need to 

focus on industry differences in sustainability reporting to gain a better understanding of the effects of 

industry on voluntary reporting, and Azapagic (2004) noted that to be able to identify the relevant issues 

in each industry, it is important to capture specific characteristics of each industry (Azapagic, 2004). 

Even though there is a limited amount of research that explicitly concentrates on sustainability 

Indicators, some studies have identified various Indicators that are used more frequently in 

sustainability or social and environmental reports (Dissanayake et al., 2016). The focus of the majority 

of previous studies has been on environmental performance indicators (Azzone et al., 1996; Dragomir, 

2012; Graham et al., 2005; Mazzi et al., 2012; Mikkilä & Toppinen, 2008) or environmental indicators 

in specific industries (Dragomir, 2012; Graham et al., 2005). Roca and Searcy (2012) also indicated the 

need for future study on the indicators in the sustainability reports of organisations.  

Even though sustainability indicators are major factors in sustainability reporting,  they have not been 

specifically or widely studied in both developed and developing countries (Dissanayake et al., 2016). 

Searcy (2012) and Searcy (2009c) note that there is fairly little known about the ways that sustainability 

indicators are applied in practice. Searcy (2012) suggests undertaking further studies on how the usage 

of sustainability indicators may be different in various studies, and studies on what indicators are 

presently reported by companies. Moreover, there are few analyses of correlations between 

sustainability indicators or indices (Searcy, 2012). Searcy (2009c) refers to gaps in the literature in 

identifying sustainability indicators that are beneficial for management decision-making and 

incorporating sustainability reporting into SPMS.  

Summary 

To summarise, the results of previous studies on sustainability reporting show that: 

 There are improving trends in the publishing of sustainability reports, especially in 

environmentally sensitive industries. 

 The level of disclosure has been low, regardless of the improvement in the number of 

companies publishing sustainability reports. 
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 There are mixed results regarding the effects of specific characteristic of organisations on their 

sustainability indicators reporting. The most commonly used factors in studies were industry 

and organisation size. 

2.3.2. Sustainability performance indices 

This section describes studies that have developed composite scores from multiple indicators. R. K. 

Singh et al. (2007) describe a methodological foundation to develop a sector-specific sustainability 

composite index as a performance measurement tool, using a case study of a major Indian steel 

organisation. The authors surveyed 15 experts with direct involvement in sustainability management 

from different areas of the steel organisation, and came up with 21 key sustainability indicators for the 

industry. They used the AHP to determine the relative weights of indicators to develop their composite 

index. 

Nordheim and Barrasso (2007) developed a set of sustainability indicators for the aluminium industry, 

using the GRI guidelines as the basis for their survey and stakeholders’ opinions to refine the indicators. 

They excluded indicators considered to be less relevant and difficult to answer, included those 

considered important by stakeholders, and evaluated the performance of the aluminium companies 

using the measures of those refined indicators. 

Zhou, Ang, et al. (2007) proposed a mathematical approach to the development of a composite indicator 

to evaluate the sustainable energy development of 18 Asia-Pacific Economic Cooperation (APEC)22 

economies. The authors used two sets of weights, the most and least favourable ones for each entity, 

which were generated by solving a series of DEA-like models. In contrast to previous studies, they did 

not have to calculate the weights of sub-indicators since they were calculated by the DEA models. 

Arena and Azzone (2010) developed a set of key sustainability indicators for steel production. They 

used this to evaluate the performance of the Italian steel industry. Using the GRI framework as a starting 

point and deriving a set of indicators to apply to steel companies, they surveyed management experts 

to obtain a set of relevant indicators to evaluate their sustainability performance. They referred to the 

large number of indicators in the GRI guidelines as one of the problems with using these guidelines; it 

is costly for companies to report on all those indicators and difficult for users to choose the most 

important indicators (Arena & Azzone, 2010). Moreover, the measures used by companies to report 

information may be different, which makes it difficult to compare the results of different companies 

(Arena & Azzone, 2010).   

Fan et al. (2010) surveyed both academics and industry to come up with a set of indicators to evaluate 

sustainable manufacturing. The industry survey was based on the current usage of indicators by 

organisations and managements’ opinions about the level of significance of 32 indicators selected from 

                                       
22 APEC is the premier Asia-Pacific economic forum whose main aim is to support sustainable economic growth and 

prosperity in the Asia-Pacific region (APEC, 2014). 
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the GRI indicators for their organisations. Nine managers from seven manufacturing organisations were 

asked about the significance of the weights of each indicator using a five-point scale. The researchers 

divided the results into two categories: used/not used and important/not important, using the average of 

the managers’ given weights. The results showed that some indicators were not used but were 

considered important, due to reasons such as resource limitations and policy relevance. There were four 

indicators that were not considered important nor used. The authors found no indicators that were used 

but considered not important. The next phase of the study was an academic survey that was designed 

following an AHP process to get opinions on measuring the effect of social and economic dimensions. 

They tried to establish a method of evaluating sustainability performance that was easier to understand 

and compare, by developing an index of strategic indicators. 

Rovere et al. (2010) used DEA with a set of indicators to analyse the sustainability of electricity 

generation expansion. They used indicators that addressed various aspects of sustainability performance 

(three economic, five environmental, two social and four technological indicators) of the Brazilian 

energy systems. They further used DEA to evaluate the efficiency of sustainability perspectives of these 

energy systems.  

Lee and Saen (2012) used DEA to evaluate the sustainability performance of Korean electronics 

industry. They used data from the sustainability reports of 10 electronic companies in Korea, and 

approached the companies to test the availability of further data. Their model consisted of a total of 12 

indicators (four indicators for economic transparency and profitability, five for social responsibility, 

two for human rights, three for social contribution and three for environmental sustainability) for the 

period May-July 2010. They mentioned that their study was the first attempt to calculate cross-

efficiency using DEA to evaluate organisations’ sustainability performance. According to the authors, 

one of the advantages of this method is the fact that weight calculation does not need decision-maker 

involvement.  

However, one limitation of developing case-specific indicators to evaluate sustainability performance 

is that there is no chance of comparing the performance of a given organisation with other organisations 

in the same industry, or organisations across industries. Searcy (2012) and Searcy et al. (2006) referred 

to the need to go beyond a single case study to develop an SPMS. Jenkins and Yakovleva (2006) also 

suggested the need for future study on the development of sustainability performance measures that 

evaluate overall performance, and that are capable of comparing companies with each other.  

There have also been studies conducted on sustainability performance evaluation at the industry level 

(Labuschagne, Brent, & Van Erck, 2005; O. Weber, 2005) and best practice in environmental and/or 

social management (Christmann, 2000; Welford, 2005) similar to DEA. 

Krajnc and Glavič (2005a) referred to the need to develop an inclusive sustainability framework with 

an emphasis on the performance of an industry. They designed a composite sustainable development 
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index to evaluate their Henkel organisation case study, and over a period of six years used a set of 

sustainable development indicators based on the GRI guidelines. They focused on sustainability trends 

and tried to define a model to measure sustainability development in the organisation across economic, 

environmental, and social performance, with an overall indicator for performance. The AHP was used 

to calculate the relative weights of indicators. Their composite index consisted of six economic, 22 

environmental and 10 social indicators. In their next study, Krajnc and Glavič (2005b) compared two 

multi-national oil companies, using a composite index consisting of four economic, six environmental 

and four social indicators.  

Searcy, McCartney, and Karapetrovic (2007) developed a composite sustainability index using 98 

indicators for electric utility companies. They also used the AHP to evaluate the relative weights of 

these indicators to come up with an overall system to evaluate organisations’ progress towards their 

sustainability goals.  

R. K. Singh et al. (2007) noted a gap in the literature relating to the development of an integrated 

sustainability assessment at the organisation level. They developed a composite index for companies in 

the steel industry. They used the three aspects of the TBL, plus two additional aspects: organisational 

governance and technical aspects. They also used the AHP and applied their index to a case study of an 

Indian steel organisation. Fifteen experts in various areas of the steel organisation with direct 

involvement in the organisation’s sustainability management were surveyed. The aim was to find 

relevant stakeholders and key sustainability factors for the industry. The researchers identified 71 

sustainability indicators by reviewing the steel industry literature, and asked experts about the weights 

of these indicators. They also used a five-point Likert scale to assess the level of importance of these 

indicators. They chose three as a cut-off point, and indicators with a mean value above three were 

considered important.  

There have been three methods used by previous studies to develop a sustainability composite index: 

the AHP, ANP and DEA. As aforementioned, both the AHP and ANP calculate weights of indicators 

by asking experts their opinions about the relative importance of each indicator in the set. However, 

respondents may not be representative of average organisations, and there may be inconsistency among 

pair comparisons (Fan et al., 2010) due to the high level of subjectivity present (Krajnc & Glavič, 

2005a). Ding (2008) also points to the time-consuming process of constantly updating the weights in 

the equal weighting system (using a survey) as one of the disadvantages of these methods.  

Searcy et al. (2006) developed a model to integrate sustainable development indicators into the business 

infrastructure of a large Canadian electric utility organisation. They established their model through 

broad discussion with 26 experts (16 internals and 10 externals). They come up with a set of eight 

factors to integrate into a business infrastructure. 
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Rocha et al. (2007) developed a framework for integrating sustainability development into business 

systems. They presented an integrated management system to provide guidance for integrating 

sustainable development into different levels of an organisation, as based on seven key factors.  

Adams and Frost (2008) discussed the use of sustainability indicators in decision-making, planning and 

performance management. They interviewed experts from three Australian and four British companies. 

They found that organisations were increasingly trying to integrate environmental and social indicators 

into their performance measurement.  

Delai and Takahashi (2011) tried to come up with a reference model to measure corporate sustainability 

and enable organisations to integrate sustainability into their performance measurement system. They 

found that there is no consensus on the measures that should be used. In addition, they found that the 

ways that indicators measured sustainability performance are not suitable for embedding into 

performance measurement systems. The reason for this is that sustainability indicators are presented in 

absolute terms, rather than result-oriented measures and rational indicators appropriate for internal 

decision-making. They referred to the need to develop a more “comprehensive, objective and value 

oriented method” (p. 438) to cover these deficiencies. The paper tried to integrate sustainability into 

performance measurement by suggesting a set of standardised sustainability measures that are able to 

help develop two critical elements of any PMS: what to measure and how to measure.  

Kerr et al. (2015) studied the integration of sustainability reporting into a management control system 

(MCS) through a case study of three New Zealand organisations. The authors interviewed different 

managers in these three organisations about the significance of various aspects of TBL. Their results 

indicate that integrating sustainability reporting into MCS can operationalise sustainability goals, 

extend and strengthen stakeholder accountability and interaction, and enable internal communication 

of sustainability. They suggested the use of the BSC as a tool to help integrate sustainability reporting 

into MCS.  

Jovanović et al. (2010) integrated environmental management metrics into the BSC to present a 

strategic model to measure and improve organisational performance. They used the AHP to calculate 

the relative weights of indicators.  

Costa and Menichini (2013) proposed a methodology to integrate the GRI indicators into the BSC 

perspectives by using a multi-criteria decision making (MCDM) approach combined with fuzzy logic. 

They created a hierarchy of the GRI indicators under the BSC perspectives and used the GRI guidelines 

providing a description of each company’s strategy and CSR. In their research, the stakeholders 

assessed the importance of each BSC perspective regarding the three sustainability dimensions using a 

survey. They stated that categorisation of the GRI indicators under sustainability dimensions could 

better evaluate the multifaceted social behaviour of an organisation. 
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Nikolaou and Tsalis (2013) developed a SBSC scoring framework by integrating the GRI guidelines 

into the four perspectives of the BSC. Using the sustainability reports of Greek companies from various 

industries from 2001 to 2009, they applied a SBSC scoring index, identified specific sustainability 

indicators and integrated them into a BSC.  

Bhattacharya et al. (2014) developed a green supply chain performance measurement of a United 

Kingdom-based carpet manufacturing organisation using a fuzzy ANP-based BSC. Their results 

showed that this integration could assist managers to make decisions about the main goals of their 

organisations.  

Even though sustainability has been considered extensively in the literature, there are few studies that 

focus on corporate SPMS (Searcy, 2012) and sustainability assessment (Goyal, Rahman, & Kazmi, 

2013). Yadav and Sagar (2013) referred to the need for a more effective, integrated, holistic 

performance measurement framework to enable companies to succeed in competitive business 

environments. Searcy (2012) observed that SPMS have been under-emphasised in the literature, and 

that there is a need for studies to develop a more generalised SPMS to evaluate organisations’ 

performance in reaching their sustainability priorities and applying them. He suggests a need for studies 

on the most suitable methods for weighting, normalising and integrating composite indices into an 

organisation’s SMPS, and on how to decide on the optimum number of indicators in an organisation’s 

SPMS.  

In addition, it has been mentioned that sustainability performance measurement has not fully matured 

as environmental measuring tools have (Gasparatos et al., 2008; Herbohn et al., 2014; Ramos & Caeiro, 

2010). A possible reason for this is that few sustainability measurement initiatives aim to measure all 

three sustainability perspectives (Labuschagne et al., 2005; R. K. Singh et al., 2012; Veleva & 

Ellenbecker, 2001). In their study, R. K. Singh et al. (2012) showed that there are a few frameworks on 

the three sustainability perspectives but, in the majority of cases, the main focus is on the environmental 

perspective.  Moreover, even though organisations have increasingly embraced sustainability practices 

over the years, the results of the economic, environmental and social aspects have  mostly been studied 

separately from each other (Adams & Frost, 2008; Dissanayake et al., 2016). According to Lee and 

Saen (2012), one of the reasons for the difficulty in developing corporate sustainability measurement is 

the complexity involved in quantifying the measures. The authors note the urgency of developing a 

framework to evaluate sustainability performance at the corporate level.  

Jenkins and Yakovleva (2006) suggested the need for future studies to develop a sustainability 

performance measure that evaluates overall performance and is capable of making comparisons among 

companies. Panayiotou et al. (2009) also suggested the need for research in quantifying CSR results. R. 

K. Singh et al. (2007) and Lee and Saen (2012) mentioned the need to develop a comprehensive 

sustainability management evaluation at the organisation level; a system that is simple and goal-
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oriented. Moreover, Goyal et al. (2013) indicated the need for studies on sustainability performance 

evaluation of organisations within and between various industries, and also the relationship between 

organisations’ sustainability performance with their overall performance to see if sustainability 

performance can be useful in providing values for stakeholders. The authors also referred to the gap in 

studies on service companies and suggested the need to study the contributions of service companies to 

global sustainable improvement.  

Many studies have used surveys to develop weights for indicators, to in turn develop a composite 

disclosure or performance index. Roca and Searcy (2012) suggested that future studies use 

questionnaires to explore firms’ perceptions on the usefulness of the GRI indicators, and how they relate 

to their strategy and performance. Dissanayake et al. (2016) suggested future studies using a survey of 

senior management to better understand their sustainability disclosure. Searcy (2012) also suggested 

that studies be conducted on managers’ opinions of the indicators most useful to their decision-making. 

According to O'dwyer (2002), it is the managers’ decisions as to how much information should be 

reported in annual reports. Therefore, an organisation’s level of disclosure can indicate its managers’ 

perceptions of the level of importance of that social and environmental issue, in the context of 

stakeholder pressures (De Villiers et al., 2014). 

According to (Daub, 2007), the integration of these indicators into a sustainability management system 

will improve organisations’ ability to deal with their sustainability issues. The integration of 

sustainability into existing management systems of organisations has been noted in previous studies 

(Jørgensen, 2008; Oskarsson & Von Malmborg, 2005; Rocha et al., 2007). The BSC is one of the most 

well-known PMS that can be used as a strategic tool to assist managers to both identify their success 

and progress toward achieving their future requirements and to identify any major issues (Guimarães et 

al., 2010). According to Kaplan and Norton (2001), social and environmental perspectives related to an 

organisation’s strategies can be integrated into the four BSC perspectives, and are thus part of the cause-

and-effect connections to reach and connect to strategy (P. Jones, 2011; Radu, 2012).  

Figge et al. (2002) and Pravdić (2012) consider three ways to integrate sustainability aspects into a 

BSC:  

1. Integrate sustainability indicators into the four traditional BSC perspectives. 

2. Add a fifth or sixth perspective to BSC. 

3. Develop a separate sustainability BSC. 

The method used for integrating sustainability into the BSC needs to assist companies to achieve the 

goals of their defined strategies. The choice of which method to use can vary according to industry 

sector, organisation size or other specific characteristics (Radu, 2012). Nonetheless, an SBSC should 
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include both results indicators to show whether an organisation’s objectives are being achieved, and to 

identify leading indicators that highlight ways to reach these objectives (Dumitrana & Caraiani, 2010). 

Therefore, it can be beneficial to see if companies believe that the BSC could integrate social and 

environmental perspectives with the conventional BSC perspectives, considering their companies’ 

objectives and characteristics. In addition, considering the significance of sustainability indicators, their 

relationship with financial performance should be imported (Dissanayake et al., 2016). Sustainability 

indicators can help reflect and trace the overall sustainability performance of an organisation 

(Dissanayake et al., 2016) and help connect environmental and social practices to an organisation’s 

strategic planning and management (Adams & Frost, 2008). Therefore, by looking at the correlation 

between sustainability and financial performance, we can further analyse the potential to integrate 

sustainability aspects into the BSC to assist organisations to move towards their main objectives, which 

increases their profit.  

Thus, sustainability performance can have an influence on an organisation’s performance. According 

to Goyal et al. (2013), there are very few research studies on sustainability assessment and its effects 

on both financial and non-financial performance of organisations. The authors referred to the need to 

study the relationship between sustainability performance and organisation performance in various 

environments, to obtain more reliable certain results.  

Summary  

To sum up, the discussed literature on sustainability performance measurement can be categorised 

into the following:  

 Developing case-specific indicators.  

 Developing a composite index.  

 Integrating sustainability indicators into a performance measurement system. 

 

2.3.3. Links between sustainability performance and reporting 

A great number of authors have considered studying the level of sustainability disclosure as a proxy for 

sustainability performance. According to Herbohn et al. (2014), the relationship between sustainability 

performance and disclosure has not been fully explored in the extant literature. Authors have mainly 

looked at the relationship between environmental performance and disclosure as a subset of 

sustainability (Herbohn et al., 2014). 

While there are some studies that have suggested that increasing disclosure does not necessarily indicate 

better performance (Freedman & Jaggi, 1996), there are other studies that have suggested a positive 

relationship between environmental performance and reporting (Al-Tuwaijri et al., 2004; Clarkson et 

al., 2008; Herbohn et al., 2014), which is consistent with voluntary disclosure theory.  
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Al-Tuwaijri et al. (2004) studied the relationships between environmental reporting, environmental 

performance, and economic performance. They assessed environmental performance by calculating the 

ratio of total waste recycled to the total waste produced. They evaluated environmental reports by doing 

a content analysis of four categories (potential responsible parties’ designation, toxic waste, oil and 

chemical spills, and environmental fines and penalties). They found a positive relationship between 

environmental performance and environmental reporting. 

Clarkson et al. (2008) studied the relationship between organisations’ discretionary environmental 

disclosure and their environmental performance. They tested this relationship using two theories of 

voluntary reporting: economic-based and socio-political theories. They developed a content analysis 

index based on the GRI guidelines to evaluate the level of discretionary reporting in environmental and 

social disclosure of 191 US organisations in the five most polluted industries in 2003. They asked for 

expert help to come up with a disclosure scoring model based on soft and hard disclosure that referred 

to the corresponding section in the GRI guidelines. They used Wiseman allocated scores of 0 to 3 for 

each item on their reports (0 for ‘no disclosure’, 1 for ‘generally disclosed’, 2 for ‘non-quantitative 

disclosure’ and 3 for ‘quantitative disclosure’). The results were consistent with economic disclosure 

theory, which predicts a positive association between environmental performance and the level of 

environmental and social discretionary reporting. The authors also tried to control for the industry factor 

by considering correlations between industries. The results stayed the same. The results of their study 

were not consistent with socio-political theories, which (as mentioned earlier) predict a negative 

relationship between environmental performance and level of disclosure.  

Herbohn et al. (2014) studied the correlation between sustainability disclosure and the performance of 

339 organisations in the mining and energy industries that were listed on the Australian Securities 

Exchange in 2006. The authors developed a sustainability performance index based on the International 

Finance Corporation’s Measuring Sustainability Framework (2001). Since sustainability performance 

was not evident, they found that corporate sustainability performance had a positive strong correlation 

with sustainability disclosure, which is consistent with stakeholder theory. The authors used the 

sustainability information provided in the organisations’ annual reports, sustainability reports and 

websites.  

Other studies have found a negative relationship between sustainability reporting and sustainability 

performance. In a case study of US companies, Rockness (1985) found that organisations that received 

low environmental performance evaluations had higher environmental disclosure levels.  

Deegan et al. (2000) showed that there was an increase in organisations’ annual report disclosures after 

environmental disasters. Patten (2002) found a negative association between level of disclosure and 

toxics release data of 131 US companies. Bewley and Li (2000) used the Wiseman index to study the 

relationship between the environmental reporting and performance of 188 Canadian manufacturing 
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companies, using the companies’’ pollution propensity as a proxy for performance. They found a 

negative relationship between environmental performance and disclosure.  

Cowan and Deegan (2011) found a negative association between emission disclosure and the 

implementation of the National Pollutant Inventory (NPI)23 measurement in 25 Australian 

organisations, with the pollution emissions reported on the NPI in different industries such as oil and 

gas producers, mining, packaging and building materials, chemicals and pharmaceuticals, and food, 

wine and retail. Cho, Guidry, Hageman, and Patten (2012) studied the relationship between 

environmental disclosure and the environmental performance of 92 US firms in environmentally 

sensitive industries. The results of their study showed a negative relationship between environmental 

disclosure and performance.  

There is also research that could not link sustainability disclosure with sustainability performance. 

Wiseman (1982) studied the correlation between environmental reporting and the performance of the 

26 largest US companies observed by the Council on Economic Priorities (CEP) for the period 1972–

1976. He developed an index for disclosure level and used some of the CEP ranking environmental 

performance proxies. He did not find any significant correlation between environmental performance 

and disclosure level. Hughes, Anderson, and Golden (2001) did a similar study on 51 US manufacturing 

companies for the period 1992-1993. They used the Wiseman index and the CEP ranking (good, mixed, 

and poor) for environmental performance of these firms. They could not find any correlation between 

the disclosure level and performance of the firms in the good and mixed categories. However, they 

found a negative relationship between companies ranked as poor and their environmental disclosure.  

Freedman and Wasley (1990) also studied the correlation between the pollution performance and 

disclosure of 50 US companies in four industries (steel, oil, pulp and paper and electric utilities). They 

also used the Wiseman index to evaluate the companies’ disclosure levels. Their results suggest that 

environmental disclosure cannot be used as a proper proxy of environmental performance. However, 

Patten and Zhao (2014) studied first-time use of standalone CSR reporting in the retail sector in the US. 

They found environmental reporting to be considerably higher than social reporting. Moreover, they 

noted that these reports are more about improving the image of a company rather than providing actual 

evidence of accountability. Their findings showed that these reports have a positive influence on 

stakeholder opinions of a company’s social responsibility. Therefore, these reports were used as a proxy 

for firms’ sustainability performance. 

Herbohn et al. (2014) noted that the relationship between sustainability performance and disclosure has 

not been fully explored, and that previous studies have mainly looked at the relationship between 

                                       
23 The NPI was Australia’s first widespread emission measurement and public reporting requirement (Cowan & Deegan, 

2011). 
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environmental performance and disclosure as a subset of sustainability (Herbohn et al., 2014). The main 

reason for this can be the challenges in evaluating organisations’ sustainability performance. Therefore, 

finding a method to evaluate sustainability performance can help study organisations’ sustainability 

performance and help analyse the relationship between sustainability performance and disclosure level. 

The authors also suggested that their study’s opposing results on the link between sustainability 

performance and disclosure may be due to different approaches being taken by researchers when 

evaluating environmental disclosure. Thijssens et al. (2016) argued that sustainability reporting does 

not reflect sustainability performance and there is a need to find methods of calculating the actual 

performance of organisations. 

Summary  

Previous studies have mixed results about the link between sustainability disclosure and performance, 

which suggests that sustainability reporting is not a suitable proxy for sustainability performance.  

2.3.4. Links between sustainability performance and financial performance 

According to Bansal and Roth (2000), Rothenberg (2007) and Länsiluoto and Järvenpää (2008), 

increased profitability is the motivation for environmental investments, similar to other operational and 

strategic investments. Different criteria have been used to measure the financial performance of 

organisations and compare it with their sustainability developments. Some studies look at correlations 

between financial and sustainability performance, and others look for cause-effect relationships. 

Environmental management can be financially beneficial for organisations through higher product 

prices or lower costs. If consumers consider a product to be ‘greener’ compared to their counterpart, 

that product can be charged at a higher price (Länsiluoto & Järvenpää, 2008). Darnall (2006) find 

organisations that required ISO 14001 certification in their divisions, since they thought it would 

increase their revenues.   

Some researchers have found that improvement in environmental performance can lead to financial 

performance improvement, and that companies with less pollution have better financial performance 

(King & Lenox, 2001; Klassen & McLaughlin, 1996; Konar & Cohen, 2001). For example, improving 

environmental performance can have financial advantages for companies by saving costs due to cleaner 

production (Azapagic, 2004; Bansal, 2005; Bansal & Roth, 2000; Magrini & dos Santos Lins, 2007; 

Pan, 2003; Rothenberg, 2007; Yakhou & Dorweiler, 2004). Cleaner production can also help reduce 

waste, and therefore, landfill costs (Länsiluoto & Järvenpää, 2008). Companies can benefit from 

environmental management by improving customer satisfaction, enhancing their internal processes and 

improving their productivity and quality (Darnall, 2006; Magrini & dos Santos Lins, 2007; Pan, 2003), 

which can lead to improved financial performance (Länsiluoto & Järvenpää, 2008).  



56 

 

Hart and Ahuja (1996) studied the return on sales (ROS), return on assets (ROA) and return on equity 

(ROE) of 127 US big companies over a four-year period, after starting to report required toxic release 

inventory (TRI). The authors found a significant positive correlation between these financial ratios and 

emission reductions in two of the four years. Waddock and Graves (1997) used the same three financial 

ratios and found a positive association between the ratios with the social performance of one year before. 

Their results showed that organisations experienced improvements in their social performance prior to 

improvements in their financial performance.  

D'Souza (2004) showed that if organisations can use their green image to distinguish themselves from 

their competitors, environmental management can help improve their turnover. Therefore, 

environmental practices can bring competitive advantages (Bansal & Roth, 2000; D'Souza, 2004; 

Darnall, 2006; Yakhou & Dorweiler, 2004). Montabon, Sroufe, and Narasimhan (2007) did not find a 

positive relationship between an environmental management system and improving profit, but they did 

find a positive association with other performance aspects, such as product innovation, process 

innovation and sales growth. Bansal (2005) found a negative correlation between ROE as a measure of 

financial performance and sustainable development.  

Liu and Anbumozhi (2009) found that Chinese organisations with better economic performance had 

greater disclosure on their environmental investments and pollution control costs. Dilling (2010) 

compared the differences in the characteristics (size, financial performance, capital structure and 

corporate governance) of corporations from 25 countries that publish sustainability GRI reporting with 

those that do not use GRI reporting. The results of this analysis showed that organisations located in 

Europe or those active in the energy or producing sector and/or with a higher profit margin are more 

likely to publish better quality sustainability reports. They used profit margin and five-year growth sales 

as two measures of profitability and growth. They noted that there have been more studies that have 

found a positive relationship between profitability and CSR than studies that have found negative ones.  

Hubbard (2009) developed a conceptually based model for measuring organisational performance using 

an SBSC integrated with a single-measure organizational sustainability performance index. They used 

sales growth, productivity, ROS and ROA as measures of financial performance.  

Aras, Aybars, and Kutlu (2010) studied the relationship between CSR and financial performance in a 

developing country. They studied companies in the Istanbul Stock Exchange (ISE) 100 index for 2005–

2007. They used ROE, ROA and ROS as financial performance indices. They did not find any 

relationship between the CSR disclosure and financial performance of companies in their sample.  

Dilling (2010) investigated the possible relationship between the financial performance and 

sustainability reporting of firms in the Netherlands that use the GRI-G3 guidelines in their reports. The 

authors found that more profitable companies are more likely to have high quality sustainability 
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disclosures. They referred to gaps in studies of the relationship between specific characteristics of firms 

and their sustainability reporting.  

Lungu et al. (2011) analysed the reports of the 50 largest companies classified by Global Fortune in 

2009 to examine the relationship between social and environmental disclosure with firm revenues, ROA 

and ROE. They found a negative association between reporting level and changes in revenue and ROE, 

and no statistically significant relationship between reporting level and ROA. They concluded that there 

was a significant negative correlation between the profitability and social and environmental disclosure 

of companies in their sample. They referred to the valuation method for the extent of social and 

environmental disclosure as the major limitation of their study. They believed that more reporting has 

sometimes believed to have greater importance for an organisation, while, on the other hand, less 

extensive reporting may sometimes considered to be more concise and useful. Therefore, the 

comprehensiveness and length of these reports may not be a good indication of their importance to 

organisations.  

Herbohn et al. (2014) collated and show the relationship between sustainability disclosure and economic 

performance of 339 Australian organisations in the mining and energy industries. They used ROE as a 

proxy for economic performance.  

Dissanayake et al. (2016) also investigated the possible relationship between the financial performance 

and sustainability reporting of firms in the Sri Lankan exchange market. The authors used annual 

revenue and ROE as proxies for financial performance, and measured sustainability reporting using a 

Sustainability Reporting Scoring Model that considered both the quality and quantity of the reports. 

Their results found no statistical relationship between financial performance and sustainability reporting 

in the firms in their sample.  

Summary  

The results of studies on the relationship between financial performance and sustainability performance 

and disclosure are mixed. Some studies have found that more profitable companies tend to have more 

sustainability reports or better environmental or social performance, while some studies have found a 

negative relationship. There are also studies that have not found any link between financial performance 

and sustainability reporting and performance.  

2.4. Limitation and gaps 

The literature on sustainability reporting and performance has been discussed in this chapter. There are 

a considerable number of studies on different aspects of sustainability performance. Although 

sustainability has been considered extensively in the literature, there are few studies that focus on 

corporate SPMS and sustainability assessment, and there is therefore a need to develop and implement 

tools to evaluate sustainability performance and organisations’ progress toward their goals.  
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The limitations and gaps in the literature discussed above suggest the following needs: 

1. Evaluate sustainability performance of companies through: 

a) Developing a sustainability performance measurement tool that: 

i. Considers all sustainability aspects  

ii. Goes beyond a single case study 

iii. Is capable of comparisons between and within industries  

b) Developing a sustainability composite index to evaluate sustainability performance. To 

do this, there is a need to: 

i) Identify relevant sustainability indicators  

ii) Identify the relative weights of sustainability indicators  

2. Study the relationship between sustainability performance and sustainability disclosure.  

a) Sustainability reporting is often used as a proxy for sustainability performance. 

b) Studies have mainly looked at the relationship between environmental performance 

and disclosure as a subset of sustainability. 

3. The focus of most studies has been on environmental indicators in specific industries. 

Therefore, there is a need to: 

a) Find the most applicable indicators in various industries.  

b) Compare these applicable indicators with other industries. 

c) Study the indicators in sustainability reports that reflect quantitative information rather 

than just qualitative information. 

d) Identify the most frequently indicators reported in the sustainability reports of different 

industries.  

e) Identify the indicators in sustainability reports that can be integrated into SPMS to help 

improve sustainability performance. 

f) Reduce the number of indicators to reduce complexity for managers and decision 

makers. The GRI guidelines are large, with too many indicators, which makes it costly 

for companies to report on all those indicators and difficult for users to choose the most 

important indicators.  

g) Survey senior management to better understand their sustainability disclosure.  

4. Integrating sustainability into performance measurement system through integrating 

sustainability indicators into a BSC  

5. Study the relationship between sustainability performance and financial performance 

This study tries to address some of the limitations discussed in the literature. The details are provided 

in the next section.   
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2.5. Research objectives and research questions 

To address some of the above limitations of and gaps in previous studies, the objectives of this study, 

are developed as follows: 

Objective one: Develop sustainability disclosure and performance measurement models to assess 

sustainability reporting and performance of organisations. 

This objective addressed gap one, and followed the steps below.  

a) Identify the most commonly used sustainability indicators in sustainability reports (gap three). 

b) Examine the links between sustainability reporting and companies’ characteristics (gap three). 

c) Evaluate tools to compare the sustainability disclosure and performance of companies (gap 

one): 

i. Develop a sustainability composite index.  

ii. Calculate a sustainability efficiency score.  

Objective two: Examine the relationship between sustainability performance and disclosure.  

This objective addressed gap two and used the models developed in objective one to test whether there 

is any link between the sustainability reporting and performance of companies.  

Objective three: Examine the relationship between financial performance and sustainability reporting 

and performance. 

This objective addressed gap five and used various models to measure the financial performance of 

companies. The results of these models were compared with the sustainability disclosure and 

performance scores of the same companies in objective one to determine whether there were any links 

between them.  

Objective four: Examine whether sustainability indicators can be integrated into a performance 

measurement system (e.g. balanced scorecard; BSC). 

This objective aimed to address gap four. To test if the BSC can integrate sustainability indicators, this 

study used the practitioner’s point of view. 

To address these objectives, research questions were developed as follows: 

Research question one: Is it possible to develop sustainability disclosure and performance models 

capable of assessing and making longitudinal and cross-sectional comparisons of the sustainability 

reporting and performance of organisations? 

a) What are the most common Global Reporting Initiative (GRI) indicators reported in the 

sustainability reports of companies?  
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b) Is there any link between sustainability reporting and contextual factors (company type, 

industry, size, and indicators’ levels of importance)? 

c) How can models capable of evaluating and comparing the sustainability reporting and 

performance of companies from different industries across a period of time be developed? 

i. How to develop a sustainability disclosure and performance index to compare the 

sustainability disclosure and performance of different companies across a period of time? 

ii. How to evaluate sustainability performance of companies through calculating their 

sustainability efficiency scores? 

Research question two: Is there any relationship between sustainability performance and the disclosure 

level of companies? 

Research question three: Is there any relationship between financial performance and the 

sustainability disclosure and performance of companies? 

Research question four: Can GRI indicators be integrated into the BSC? 

The details on the methods used to address these questions are provided in the chapter 3. 

2.6. Hypothesis and hypotheses development 

As mentioned in section 2.3.2, previous studies of the relationship between sustainability disclosure and 

performance have mostly studied the correlation between environmental performance and disclosure, 

with mixed results. This study examined the relationship between sustainability disclosure levels and 

sustainability performance with the aim to test if disclosure can be used as a proxy for sustainability 

performance (research question two).  

The relationship between the disclosure index and the two different composite performance indices 

enables two opposing theories: voluntary disclosure theory and socio-political theories for voluntary 

reporting. As mentioned previously, voluntary disclosure theory predicts a positive relationship 

between sustainability performance and reporting. According to this theory, firms with better 

environmental performance can show their performance using solid environmental indicators which 

low performers cannot compete with. On the other hand, those low-grade performers try to report less 

to be able to fall into the “average type” group.  

On the other hand, socio-political theories suggests a negative relationship between environmental 

performance and disclosure level. According to these theories, low-grade performers have to deal with 

more pressure and more legitimacy threats and therefore, in order to be able to impress their 

stakeholders’ opinions, they report more.  

This study takes both voluntary disclosure theory and socio-political theories arguments and suggest 

that there is a link between sustainability disclosure and performance of organisations. 
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H1: sustainability disclosure is correlated with the sustainability performance of companies, as implied 

by voluntary reporting theory and socio-political theories for voluntary reporting. 

Since these two theories suggest opposite effects, hypothesis H1 can be formulated as two hypotheses: 

H1a: sustainability disclosure is positively correlated with the sustainability performance of companies, 

as implied by economic theories for voluntary reporting. 

H1b: sustainability disclosure is negatively correlated with the sustainability performance of companies 

as implied by socio-political theories for voluntary reporting. 

As mentioned previously, studying the link between financial performance and sustainability 

performance and sustainability disclosure of companies has been suggested in literature. Lee and Saen 

(2012) suggested that to integrate sustainability management into business practices, the effects of 

environmental and social initiatives on financial outcomes of firms should be examined. Schaltegger 

and Wagner (2006b) argue that integrating social and environmental measures into a company’s 

performance measurement system (such as a sustainability balanced scorecard; SBSC), should reflect 

a strategic relationship between selected sustainability measures with financial performance.  

One of the objectives of this study was to test the relationship between the financial performance and 

the sustainability disclosure and performance of companies. As suggested by Porter and Van der Linde 

(1995), there is positive relationship between sustainability performance and financial performance. 

According to the Porter effect, managers now believe that there is a trade-off between improving quality 

through innovation and the costs of defects, and that defects are no longer considered the inevitable by-

product of manufacturing. Furthermore, pollution is also considered an indication of flaws in the 

product design or production process. By using inputs more efficiently, unnecessary activities and 

hazards in the process can be eliminated. Therefore, managers should start to recognise environmental 

improvement as an economic and competitive opportunity, rather than an undesirable cost or inevitable 

threat. In this study, in order to address research question three, the following hypothesis was developed. 

H2: there is a positive correlation between a company’s composite sustainability reporting and 

performance indices and its financial performance index. 

2.7. Conclusion  

This chapter has critically reviewed the literature covering the sustainability reporting and performance. 

Various theories in voluntary reporting were also discussed and socio-political theory and voluntary 

reporting theory provide the theoretical lens for the study of the link between sustainability reporting 

and performance and the Porte effect theory also was applied as the theoretical lens for study the link 

between sustainability performance and financial performance.  
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Moreover, a number of gaps and limitation were found. In reviewing the limitations of sustainability 

performance and disclosure, this study developed four major objectives. In the following chapter, the 

methodology adopted in this study to fulfil these objectives will be discussed.  
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Chapter 3 : Research Methodology 

3.1. Introduction 

This chapter discusses the methodology, research methods and some common schools of thoughts in 

management accounting research, and identifies the perspective adopted by this study. The chapter then 

explains the choices of methods used in this study, including a survey and content analysis of 

sustainability reports. The outline of the chapter is presented below: 

 

Figure3.1: Research outline. 

The details of the research outline are discussed in the following sections.  
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3.2. Methodology 

Accounting studies have three main schools of thought: positivist, interpretive and critical thinking 

(Ryan, Scapens, & Theobald, 2002). Each has different assumptions about epistemology, ontology and 

methodology (Laughlin, 1995). Epistemology is about the study of knowledge, the ways of obtaining it 

and the relationship between knowledge and reasoning (Audi, 2015). Ontology is the study of nature 

and what exists there (Audi, 2015). Methodology is the general discipline assumptions of the 

researcher’s role and the nature of applied methods (Laughlin, 1995), which is constructed on the basis 

of epistemological and ontological assumptions (Ryan et al., 2002). Methodology can be categorised as 

positivist, interpretivist or critical research (Laughlin, 1995). 

3.2.1. Positivist research 

Researchers’ views towards the three schools of thought can influence their choice of methodology. 

Positivist researchers are those with objective views and a tendency towards applying methods from 

the natural sciences. In their view, research is a process of developing precise and economic theories, 

which they validate using well-designed tests and large, unbiased samples (Ryan et al., 2002). Positivist 

researchers try to apply an objective view of reality to understand how the universe works (Watts & 

Zimmerman, 1986). They are more concerned with giving explanations than making changes (Watts & 

Zimmerman, 1986). Positivist research needs a strong foundation based on theory to guide its research 

questions, using methods such as econometrics (Ryan et al., 2002). The data in positivist studies are 

mostly cross-sectional and collected to test various hypotheses. Conclusions in this type of research are 

well-structured and supported by statistical methods (Ryan et al., 2002).   

3.2.2. Interpretive research 

Interpretative researchers apply methods capable of giving insights into an individual’s internal world; 

methods such as ethnographic study, in-depth interviews, case studies and participant observations are 

common (Ryan et al., 2002). The starting point of interpretive research is the idea that since 

complications exist naturally in social systems, these systems cannot be treated like natural events. 

These systems are developed socially, and therefore, individual activities in a specific social context 

can influence the system (Ryan et al., 2002). The major focus of interpretivists is a social, rather than 

an economic, view of organisational activities (Deetz, 2009). Since this type of research has a subjective 

viewpoint, reality is constructed according to human imagination and perceptions rather than a solid 

structure (Veal, 2005). Interpretive research is mostly unstructured, with flexibility towards discovering 

social structures (Chua, 1986). 

3.2.3. Critical research 

Critical research applies subjective interpretation with the aim of changing social structure (Chua, 

1986). Studies are constructed under a mixed viewpoint, where reality is viewed in terms of objective 

relationships that are adjusted by subjective interpretations. These studies seek to recognise and remove 
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harmful ideologies and dominative practices, and therefore, observation is considerably affected by the 

researcher’s beliefs and theoretical assumptions (Ryan et al., 2002).  

3.2.4. Research perspective of this thesis  

This thesis is a positivist study that assumes sustainability performance and reporting exist and can be 

observed. Sustainability performance is taken to mean observable activities and policies that affect an 

organisation, and that happen in a solid reality rather than a social structure. As discussed in the previous 

chapter, there have been case studies on sustainability performance and reporting with (often self-

claimed) limitations about their lack of generalisability and inability to make cross-sectional or 

longitudinal comparisons24. In the critical world view, studies critically examine the role of 

sustainability performance in society, instead of assuming that sustainability is valuable. Sustainability 

reporting can have negative effects, including the cost of producing the reports and the consequences 

of negative reports on organisation performance or reputation. This study focuses on explanation and 

description rather than enacting change. However, this study also looked at the relationship between 

financial performance and sustainability reporting and performance but the cause-effect relationship of 

sustainability activities with business performance was not the key focus. The hypotheses developed in 

this study were based on theories and the data used were collected from various sources and conclusions 

were supported by statistical methods.  

3.3. Triangulation approach 

Triangulation involves applying multiple data sources and methods in research to get a better 

understanding of a research area. Triangulation is sometimes considered a test of validity, and using 

multiple methods can help provide a deeper understanding of a research area (Robert Wood Johnson 

Foundation). According to Denzin (1978), there are four types of triangulation:  

1) Sources triangulation: examining the consistency of different data sources collected using the 

same method, such as data at different points in time or space and comparing people with 

different viewpoints. 

2) Methods triangulation: improving the reliability of findings by using different analytical 

methods, such as using both qualitative and quantitative data in a study. 

3) Investigator triangulation: using more than one investigator or analyst in a study. This can 

help clarify any blind spots and understand different ways of looking at the data. 

4) Theory/ perspective triangulation: applying multiple theoretical perspectives to examine and 

interpret the data.  

                                       
24 Refer to the discussion section in ‘Chapter 2: Literature Review’ for more detail. 
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Denzin (1978) strongly recommended the first three types of triangulation, since the fourth type of 

theoretical triangulation is challenging and probably impossible. This study used triangulation based on 

the sources and methods used to collect and analyse the data.  

3.3.1. Sources triangulation  

Collecting data from a range of sources (the world benchmark, an Australian and New Zealand survey 

and Australian sustainability reports) during a period was an important aspect of data collection in this 

study. By doing this, potentially influential factors such as time, location and industry have been 

included in the analysis.  

3.3.2. Methods triangulation 

A range of quantitative research methods was used to collect data from each sample, including survey, 

content analysis of sustainability reports and data collection from sustainability reports. Each method 

was chosen to access a different type of information, with the ability to make comparisons across 

methods. For example, data collected from a content analysis of sustainability reports could also be 

examined in more detail by collecting actual measures from those reports. 

3.4. Standards of positivist research  

As discussed above, both sources and methods triangulation were used in this study to improve the 

overall validity and credibility of the data sets and results. Key factors in determining the legitimacy of 

the research process and the strength of conclusions are research validity and reliability (Ghauri & 

Grønhaug, 2005; Modell, 2005; Yin, 2009), which are discussed next. 

3.4.1. Validity  

According to T. Cook, Campbell, and Peracchio (1990), Ghauri and Grønhaug (2005), T. Cook et al. 

(1990); Ghauri and Grønhaug (2005), there are four major areas of validity that must be considered: 

internal, external, construct and statistical validity. 

Internal validity is the degree to which independent variables cause the effects on the dependent 

variable, where threats to internal validity are that the effects are due to factors other than the 

independent variable(s) (Rubin & Babbie, 2012). External validity is the ability to generalise the results 

of the study (Rubin & Babbie, 2012); biased samples are a common threat to external validity (J. 

Nunnally & Bernstein, 1994). Construct validity is whether measures capture what they are supposed 

to capture, and whether the results support the theory behind the research (McBurney & White, 2009). 

Statistical validity is similar to internal validity, and is about the statistical significance of results 

(McBurney & White, 2009). It is concerned with whether appropriate methods have been applied and 

results have been interpreted correctly.  
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 3.4.2. Reliability  

Reliability is about the stability of measurement and observation (Ghauri & Grønhaug, 2005), and if 

similar results can be achieved using subjects with similar key aspects. In quantitative research, 

reliability is about eliminating random error from the data collection process and not using ambiguous 

methods (Dillman, 2000). 

In the ‘Methodology’ section, it was explained that this study uses a positivist research view and a 

triangulation approach. Two types of triangulation approaches, methods and sources triangulation, were 

applied in this study. The rest of this chapter describes the approaches taken and the validity and 

reliability of each phase.  

3.5. Research method 

There are four indices discussed in this chapter: a sustainability disclosure index (SDI), a sustainability 

performance index (SPI), a sustainability composite index using data envelopment analysis (SDEA) 

and a financial performance index using DEA (FDEA). The SDI evaluates the level of 

comprehensiveness of the sustainability reporting by companies. Both the SPI and SDEA evaluate the 

sustainability performance of companies using two different approaches. The FDEA evaluates the 

financial performance of companies. 

As discussed in the previous chapter, this study had four objectives to address certain gaps in previous 

studies. To address these questions, a combination of methods and resources were applied in accordance 

with a triangulation approach.  

The remainder of this chapter describes the study framework and steps, data collection processes and 

the methods and analyses used to address the study framework.  

3.5.1. Content analysis 

Content analysis is defined by R. P. Weber (1990) as a method of organising text into various categories 

according to specific criteria. In content analysis, texts are empirically coded by the study researcher to 

observe the messages conveyed in the text (Babbie, 2015). Content analysis encompasses aspects of 

both qualitative and quantitative methodologies (Holsti, 1969).  

3.5.2. Survey 

The term ‘survey’ comes from the Anglo-French word ‘surveer’, which means to look over (Dictionary, 

2006). According to Mathiyazhagan and Nandan (2010, p. 35), survey research is “a method of 

descriptive research used for collecting primary data based on verbal or written communication with a 

representative sample of individuals or respondents from the target population”. Surveys are a social 

scientific research method that focuses on people and their beliefs, opinions, attitudes, motivations and 

behaviour (Kerlinger, 1973). The aim of doing a survey is to produce quantitative statistics about aspects 
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of a study population, mainly by asking people questions (Fowler Jr, 2013). In this study, the term 

survey is loosely used to encompass both data collection and subsequent analyses.  

3.5.3. Data envelopment analysis (DEA) 

As discussed in Chapter 2, DEA is a linear programming technique developed by Charnes et al. (1978). 

DEA is a multi-criteria method that allows alternatives to be evaluated by their quantitative aspects 

(Rovere et al., 2010). It is a non-parametric approach that uses mathematical optimisation to construct 

an efficiency frontier based on inputs and outputs from a sample of organisations (known as decision-

making units; DMUs). While in a parametric method such as regression, the same optimised regression 

equation applies to all DMUs, DEA optimises the performance measurement for each individual DMU. 

DEA models can be input or output-oriented (Charnes, 1994). 

According to Norman & Stoker (1991, p. 16)  the efficiency measure of a DMU can be defined by “its 

position relative to the frontier of best performance established mathematically by the ratio of weighted 

sums of outputs to weighted sums of inputs”.  

DEA can deal with diseconomies regarding differences in the size of DMUs by assigning two types of 

frontier: constant returns to scale (CSR) and variable returns to scale (VRS). In CRS, an increase in 

input ends up with an identical increase in output. However, in VRS, an increase in input can have a 

different increase in output (Rouse & Harrison, 2017).  

3.7. Data collection  

There were three data sets used in this study: a sample from the GRI world benchmark, data from a 

survey of companies in Australia and New Zealand and data collected from the sustainability reports of 

Australian companies. The steps taken to collect these samples are described in more detail in the 

following sections.  

3.7.1. The GRI world benchmark  

The GRI guidelines were used as a basis for identifying relevant sustainability indicators in this study. 

In terms of the language of CSR, the GRI has significantly contributed to the dissemination of the 

concepts of inclusive multi-stakeholder process, social impact indicators and materiality (Brown et al., 

2009b). According to the GRI (2000), the GRI guidelines provide a management tool to evaluate an 

organisation’s reports and continuously improve its performance and progress. The definitive goal of 

the GRI is to harmonise diverse reporting systems (Brown et al., 2009b). The GRI guidelines are 

considered to be the best available tool for reporting pervasive progression towards all aspects of 

sustainable development (Hussey et al., 2001), and were developed with the aim of assisting 

organisations and their stakeholders to understand the contribution of their organisation toward 

sustainable developments (GRI, 2002). 
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The GRI emphasises the triple bottom line (TBL) concept, whose aim is to bring balance among the 

current economic, environmental and social needs of companies without endangering future needs 

(GRI, 2002). Since its inception, there have been four generations of the GRI guidelines. The most 

recent one, G4, was launched in May 2013. There are two kinds of disclosures in G4: general standard 

disclosures and specific standard disclosures (GRI, 2016a). 

 General standard disclosures 

These disclosures apply to all organisations. They set the overall context for sustainability reports 

and provide descriptions of organisations and their reporting processes. There are seven types of 

general standard disclosures, ranging from an organisation’s strategic perspectives on addressing 

sustainability issues and how they involve stakeholders in their processes, to how they approach 

key issues such as governance, ethics, and integrity. 

 Specific standard disclosures 

These are divided into two areas:  

Management approach: these disclosures allow organisations to emphasise how they are managing 

their material economic, environmental, or social impacts (perspectives). Therefore, organisations can 

provide overviews of their approaches to sustainability issues. 

Indicators by aspects: these allow companies to provide comparable information on their economic, 

environmental, and social impacts and performance. Much of this information is in the form of 

quantitative data. Organisations are only required to provide indicators on areas that they and their 

stakeholders have identified as being important to the business. G4 contains indicators for a wide range 

of sustainability issues.  

There are three categories of indicators in the GRI guidelines: economic, environmental and social (also 

known as the TBL) (GRI, 2016a).  

Sector-specific issues  

Many sectors face unique sustainability issues that should be captured in sustainability reports. GRI has 

certain sector disclosures that provide additional sector-specific guidance and disclosures to be used in 

conjunction with the guidelines. The sectors with additional disclosure needs according to the GRI 

guidelines are as follows:  

 airport operators 

 construction and real estate 

 electric utilities 

 event organisers 
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 financial services 

 food processing 

 media 

 mining and metals 

 non-Governmental Organisations (NGO) 

 oil and gas. 

The GRI has great global prestige and increasing numbers of companies are using their guidelines in 

their reports (KPMG, 2013, 2015; Moneva et al., 2006). Its guidelines can encourage companies to 

broaden their reports’ horizons to show the effects of their activities (GRI, 2005). The guidelines are 

generally considered to be the best-known and the GRI is thus a leading framework for reporting 

environmental and social performance globally (Brown, De Jong, & Lessidrenska, 2009a; Brown et al., 

2009b; GRI, 2000; KPMG, 2015).  

From the perspective of institutional theory, Brown et al. (2009a) argued that the main reason for the 

GRI guidelines’ success is due to them providing a balance between individual and communal interests 

of their various constituencies, and that they have made a new institution without disputing existing 

institutions and power relations. Thus, the GRI guidelines can explain an organisation’s development 

in a dynamic fashion due to the interactions of many actors. Furthermore, the guidelines also indicate 

the significance of economic structures and resources in forming developing institutions (Brown et al., 

2009b). 

The GRI guidelines are supposedly the most comprehensive framework compared to others25 and 

provide more robust indicators on sustainable development progress (Hussey et al., 2001). The GRI 

guidelines have been popular in academic studies, and have been used as a standard tool to study 

sustainability reporting and performance.   

The processes taken to select a sample from the GRI world benchmark are presented in Figure 3.2. 

                                       
25 The other reviewed frameworks were the World Business Council for Sustainable Development and the Global 

Environmental Management Initiative. 
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Figure3.2: World benchmark data collection process. 

The GRI has a database of companies around the world that submit their sustainability reports to the 

GRI database. In 2017, this included 10,330 organisations, 38,676 sustainability reports and 25,819 

GRI reports26 (GRI, 2017). This is denoted in this thesis as ‘the world benchmark’. The study collected 

data in 2014/2015 for the period 2010-2014, which after filtering for the time period (had at least one 

report across the period) and report type (sustainability report), comprised 797 companies in various 

industries, sizes and regions. This study covers a larger and more diverse sample over a longer period 

than previous studies, to obtain a better picture of sustainability reporting and trends. 

There are also various report types in the ‘world benchmark’ section that range from those that apply 

different versions of the GRI standard (e.g. G3, G3.1 etc.) to non-GRI report types. Since the aim of 

this study was to look at the reporting level of the GRI standards in sustainability reports, the ‘non-GRI 

report’ type was excluded from the list. For purposes of comparison, various versions of the GRI 

standards were adjusted to the G4, the latest version. 

This study used the G4 standard version since it was the most recent guideline during the research 

period27, and examined sustainability reports of companies using the GRI guidelines as the standard for 

preparing their sustainability reports. These reports are categorised by region, country, year, industry, 

and size. The most recent database includes six regions (Africa, Asia, Europe, Latin America and 

Caribbean, North America and Oceania), 63 counties and 37 organisation sectors (GRI, 2016c). The 

organisation sectors are listed in Table 3.1. 

 

                                       
26 Organisations that do not use the GRI indicators in their sustainability reports can still submit their reports to this database. 
27 Even though G4 guidelines were introduced in 2013, not all firms in the sample used them. The reports that used the G3 

guidelines were adjusted to the G4 guidelines to compare the results. The comparison between the G4 and G3 guidelines is 

provided in Appendix 2. 

Total GRI database

GRI world 
benchmark

797 firms for 
2010-2014

Filtered for: time period 
and report type
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Table3.1: The GRI database industry categorisation (GRI, 2016c). 

Industry No Industry No Industry No Industry N0 

Agriculture 170 Energy 627 Media 158 Telecommunications 293 

Automotive 233 Energy utilities 344 Metals products 225 Textiles and apparel 175 

Aviation 163 Equipment 265 Mining 350 Tobacco 33 

Chemicals 369 Financial services 1207 Non-profit/ services 312 Tourism/leisure 203 

Commercial 

services 
264 

Food and beverage 

Products 
673 Other 1109 Toys 6 

Computers 114 Forest and paper Products 145 Public agency 218 Universities 116 

Conglomerates 237 Healthcare products 279 Railroad 74 Waste management 91 

Construction 333 Healthcare services 170 Real estate 330 Water utilities 115 

Construction 

Materials 
265 

Household and personal 

products 
106 Retailers 278 

Total 10718 

Consumer durables 101 Logistics 227 
Technology 

hardware 
307 

 

The GRI database has three categories of size: small, medium, and large. Organisations are categorised 

as small according to their local regulations. In the absence of local regulations, they are categorised 

according to the European Union (EU) definition for small companies. For the medium and large 

categories, the database also uses the EU definition (European Commission, 2015), as below: 

Table3.2: EU definition of organisation’s size (European Commission, 2015).  

Enterprise category Headcount Turnover OR Balance sheet total 

Small <50 ≤€ 10 million OR ≤€ 10 million 

Medium <250 ≤€ 50 million OR ≤€ 43 million 

Large enterprise ≥250 >€ 50 million OR >€ 43 million 

 

Content analysis is used to study the sustainability reports of these companies. There are three necessary 

factors involved in a content analysis: sampling units, data collection units (units for measuring 

variables) and units of analysis (basics of analysis) (White & Marsh, 2006). In this section, the sample 

is the world benchmark database, the data collection units are the GRI indicators reported in the 

sustainability reports of companies and the units of analysis are the evaluation criteria used to assess 

sustainability disclosure and performance.  

The data were collected from the GRI database. Since GRI provides third party assurance through 

reviewing the organisations’ reports, it is assumed that the data are reliable. Furthermore, since actual 
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sustainability reports of companies are used to analyse the trend of sustainability reporting, the study 

has validity as well.  Only companies with sustainability reports were included in the analyses.  

 3.7.2. Survey questionnaire  

Descriptive studies on sustainability management and related topics have mainly focused on managers’ 

perceptions of sustainability aspects (Salzmann et al., 2005), with several studies using surveys to 

weight indicators to develop a sustainability disclosure or performance composite index (as discussed 

in chapter 2).   

This study also conducted an online questionnaire to develop weights for the GRI sustainability 

indicators. The survey was sent to people with responsibility in sustainability performance in their 

organisations, such as Chief Executive Officers, Chief Financial Officers, sustainability managers and 

senior managers of companies (depending on the size of the company). Respondents were asked about 

their perceptions of the level of the significance of each indicator in a list. To ensure the survey was 

completed by the most appropriate person, there was a control question at the beginning of the survey 

that filtered out people who were not responsible for sustainability reporting.  

Part A of the survey contained general questions about the company’s name, location, turnover, type, 

sector, and size. For type, there were four choices: public sector, private corporation, private 

partnership, and sole ownership. The GRI standard industry categorisation was used to categorise 

companies according to their industry sector. The number of employees was used as a measure of size. 

The EU definition of size was used in this study. The European Commission (2003-05-06) classification 

of size on the basis of number of employees was:  

 Small≤50 employees 

 Medium 51-250 employees 

 Large>250 employees  

Part B of the survey asked about managers’ opinions on the importance of each of the GRI indicators 

in evaluating the performance of their company. They were asked if they used each indicator and if they 

considered the indicators effective in evaluating the performance of their company. A Five-point Likert 

scale was used, as follows: 1 (unimportant), 2 (possibly important but we don’t report it), 3 (important 

but we don’t report it), 4 (important and we report it) and 5 (not applicable/don’t know). 

Each section of the survey contained an open-ended question asking managers to note any other relevant 

indicators that could be added to the list. The survey ethics was approved on 17 July 2015, reference 

number 014281.  

The online survey was first circulated to members of the Chartered Institute of Management 

Accountants (CIMA), who were considered appropriate to decide which sustainability indicators affect 
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a company’s performance and how they can be categorised. The CIMA branch in Australia approved 

the survey and asked all its 780 members in New Zealand (by email and through its Facebook page) to 

participate in the survey. However, the response rate was very low; 53 members participated in the 

survey and only 21 members (3%) completed the online survey. 

Given the low number of responses, a professional research survey company was engaged. The 

company, ‘Researchnow’28, is one of the world’s leading digital data collection company that assists 

researchers to conduct their research (ResearchNow, 2016). The survey was sent to companies in both 

New Zealand and Australia in various industries on 17 November 2015 and closed on 18 January 2016. 

The total number of people who received the survey was 26,795 (AU: 23,695, NZ: 3,100). The survey 

was opened by 2,158 (8%) people and 1,882 people started it by doing the screening question. Since a 

participant’s position in the organization was crucial for the study, the screening question at the 

beginning of the survey only allowed qualified participants to enter the survey. The total number of 

completed responses was 231 (12.3%) (AU: 196, NZ: 35).  

To deal with missing values in the analyses, cases were excluded pair-wise. Therefore, instead of 

excluding a whole participant for a missing value, only the particular indicators (with the missing 

values) for that participant were excluded from the analyses. The results of both surveys were reviewed 

to identify irrelevant responses. Irrelevant responses were those that picked not applicable (N/A) for 

almost all the indicators. Out of 91 indicators, participants that considered more than 8729 indicators 

(95% of the total indicators) to be N/A were considered irrelevant and excluded from the sample. There 

were nine participants with more than 95% of N/A answers, who were excluded from the sample.  

Survey validity and reliability  

As discussed in Chapter 2, the GRI guidelines have been used in various studies to report and evaluate 

sustainability performance. In this study, the survey was built based on the GRI guidelines and all the 

indicators in the G4 guidelines were used, to bring face and content validity to the survey.  

The focus of face validity is if the applied measure is subjectively a reasonable way of measuring the 

research variables. Content validity is the degree to which a measure covers various aspects of a concept 

(Rubin & Babbie, 2012). Both are based on the researcher’s judgement. The considerable number of 

GRI users in academia and practice suggests that GRI indicators have face validity in sustainability 

reporting and performance. Since the GRI guidelines consider all three aspects of sustainability 

(economic, environment and social), they also have content validity for measuring sustainability 

reporting and performance.  

                                       
28 https://www.researchnow.com/about-us/ 
29 This figure was picked according to the results collected from the reports of the world benchmarks and the Australian reports. 

In most cases, if a company had sustainability reports, there were more than five indicators per report.  

file:///C:/Users/jean/Dropbox/ProofRed%20Limited/Clients/Ramona%20Zharfpeykan/www.researchnow.com/about-us/
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Cronbach’s alpha was calculated using the IBM Statistical Package for the Social Sciences (SPSS) to 

test the reliability of the survey results. Cronbach’s alpha  is a measure of internal consistency that 

assesses how reliable a survey or test items measure the same construct (Institute of Digital Research 

and Education(idre), 2017). Since the items in the study survey are measuring one thing (sustainability), 

they should be correlated with each other. Results greater than 0.7 provide assurance that the survey 

results have internal reliability (Bland & Altman, 1997). 

Survey bias 

Korinek, Mistiaen, and Ravallion (2007) define survey noncompliance as ‘item non-response’, where 

a participant does not answer a question, or ‘unit non-response’, where the participant does not take part 

in the survey. Cases of item non-response can sometimes be fixed using partial data provided, while to 

fix cases of unit non-response, another unit from the sampling subclass will initially designated as unit 

substitutes for the non-respondent. 

Non-response can introduce bias into survey estimates and reduce their accuracy (Burkell, 2003; 

Pfeffermann & Rao, 2009). Non-response decreases sample size, but more importantly, can lead to 

sampling error by excluding a non-random population’s subclass. If that subgroup is different to other 

respondents represented in the survey data, there will be bias in the results of survey (Burkell, 2003). 

Researchers claim that if there is no systematic difference between respondents and non-respondents, 

there is no non-response bias (Burkell, 2003). Therefore, to test non-response bias, early and late 

responses to the survey were compared. This method is used frequently in the literature (De Villiers & 

Van Staden, 2010; Deegan & Rankin, 1997; Guilding, Cravens, & Tayles, 2000; Oppenheim, 2000). 

The rationale is that early responses are assumed to represent participants who are interested in the 

survey questions, whereas late responses can represent those with less interest in the topic or non-

respondents to an earlier survey request who decide not to answer the survey (C. Cook & Thompson, 

2001; De Villiers & Van Staden, 2010). The assumption is that late respondents have the same attitudes 

towards the research topic as non-respondents, and since the means were the same in both the early and 

the late respondents, the means would not change if non-respondents answered. 

Various tests were conducted to identify statistically significant differences in the average level of 

importance for each of the categories in the survey between the early and late responses, using an 

independent t-test (the results of which are provided in Chapter 5) to test the effects of non-response 

bias. 

3.7.3. Australian companies 

There are a number of studies that use sustainability reporting coverage as a measure of sustainability 

performance (J Emil Morhardt, 2001; J. Emil Morhardt, Baird, & Freeman, 2002), and content analysis 

is frequently used (Lungu et al., 2011). Content analysis is defined by R. P. Weber (1990) as a method 
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of organising texts into various categories according to specific criteria. Content analysis is considered 

the most frequently used method to evaluate the social and environmental disclosure of companies 

(Guenther et al., 2006; Milne & Adler, 1999; Parker, 2005). Previous studies have used number of 

words (Deegan & Rankin, 1996; Zeghal & Ahmed, 1990), sentences (Hackston & Milne, 1996) or 

number of pages (Gray et al., 1995a; Lungu et al., 2011; Patten, 1992) as a proxy for the extent of the 

sustainability disclosure and performance of companies. The most common method used is the number 

of pages. Krippendorf (1980) considered the extent of the disclosure of an indicator in sustainability 

reports as a proxy for its level of significance. However, Freedman and Jaggi (1996) argued that the 

extent of environmental disclosure cannot be used as a proxy for performance. 

As discussed in Chapter 2, studies show that some companies with low environmental performance 

have a tendency to disclose more. Therefore, increases in the number of indicators reported does not 

necessarily indicate improvements in the quality of reporting (Dissanayake et al., 2016; Junior et al., 

2014). Furthermore, no organisation is expected to report on all elements in the guidelines (Hussey et 

al., 2001). Also, companies can potentially manipulate their scores irrespective of their sustainability 

performance or improvement to get a higher score. Mitnick (2000) argues that companies with negative 

impacts in an area of their CSR try not to report on that area in detail, and instead try to highlight their 

positive aspects in their reports as much as possible. Thus, relying solely on the sustainability disclosure 

of companies is not enough to evaluate sustainability performance. To address this issue, this study 

developed other methods to evaluate the disclosure and performance of companies.  

Industry-based sustainability reporting is recommended by the Australian Government (Dong & Burritt, 

2010), and there are mandatory reports on environmental performance for companies performing in 

environmentally sensitive industries (Assefa & Frostell, 2007; S. Jones et al., 2007). To consider their 

industry effects, data were collected for 201130-2014 from the mining and metals sector; a highly 

polluted industry, and financial services; a low polluted industry. Even though there is a growing 

number of studies on corporate sustainability, there have been comparatively few studies in the 

Australian specific-industry sector (Frost, 2007). According to Herbohn et al. (2014) mining companies 

in Australia are economically significant; they receive a high level of public and media attention and 

are subject to extensive regulatory requirements. Herbohn et al. (2014) also suggest including industries 

other than extractive industries to study the applicability of stakeholder theory in research on 

organisations’ economic performance and sustainability disclosure and performance.  

In this study, the results of sustainability indicators reporting of the GRI world benchmark were 

reviewed for the period 2010-2014. The results can only show the trend of reporting by these companies 

                                       
30 Data for 2010 were not collected since there were very few sustainability reports for these two industries in Australia in 

that year. 
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and nothing about their level of disclosure or performance. To have a better in-depth study, a smaller 

sample of sustainability reports of two Australian industries was selected for 2011-2014.   

 

Figure3.3: Process of data collection for the Australian sample. 

There were 16 firms in mining and metals and 12 firms in financial services that used the GRI guidelines 

in their sustainability reporting for the period 2011-2014.  

The data from the Australian companies were collected from the companies’ websites and are regarded 

as reliable since the majority have third-party assurance attached to the reports or are ranked by GRI. 

The data were collected by the researcher and entered into a Microsoft Excel spreadsheet. The measures 

used to assess sustainability reporting and performance were the GRI indicators, which are the most 

common standards for sustainability reporting. The study therefore has reliability since the data were 

collected solely by the researcher, and has validity as the data relied on the GRI guidelines. 

To deal with missing values, analyses conducted using SPSS used the ‘exclude cases analysis by 

analysis’ function. For analyses conducted in Microsoft Excel, cells with missing values were left blank 

and were therefore not included.  

3.8. Data analysis methods for each research questions 

The detailed approaches taken to address each of the four objectives are discussed next. 

Research question one: Is it possible to develop sustainability disclosure and performance models 

capable of assessing and making longitudinal and cross-sectional comparisons of the sustainability 

reporting and performance of organisations? 

This research uses methods and sources triangulation to provide more robust results. As discussed 

earlier, three steps were taken to address the first research question of this study. The GRI world 

benchmarks were first analysed to gauge the general trend of sustainability indicators reporting 

Australian companies

Non-highly polluted: 
Financial services

2011-2014

Highly polluted: 
Mining and metals 

2011-2014

One from a highly 
polluted industry 

and one from a non-
highly polluted 

industry

Use the GRI 
guidelines in their 

sustainability 
reports
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worldwide. Then, these results were compared with the percentages of reporting of the Australian 

sample companies and survey participants.  

 

 

 

 

 

 

                                        Compilation of a sustainability composite index 

Figure 3.4: Research triangular study. 

a) Status of the GRI indicators reporting  

In the first phase, sustainability reporting trends of companies applying the GRI guidelines in their 

reports were reviewed, both cross-sectionally and longitudinally. The most frequently used indicators 

in sustainability reporting were identified using the ‘world benchmark’ category31 in the GRI database 

(GRI, 2015). According to Dissanayake et al. (2016), one of the limitations of previous studies on 

sustainability reporting is their focus on only the top listed companies. 

To address the limitations of previous studies relating to sample size, industry and physical location, 

this study includes companies of different sizes, from different locations and in all the GRI industry 

categories. 

The major focus of the analyses in this section are on:  

1. The extent and nature of sustainability reporting in the GRI world benchmark;  

2. The trend of reporting these sustainability indicators. 

This focus was influenced by the concerns of Junior et al. (2014) about the need to have a better 

perception of current practices, in order to develop a base for comparative and trend analyses. In their 

study they only look at the trend of reporting for the 50 largest companies in the Global Fortune, and 

                                       
31 This category no longer exists on the GRI database. An email from the GRI organisation confirmed that the data were 

available at the time of the research, but were then removed. A copy of the confirmation email is provided in Appendix 3.  

World benchmarks

Australian 
sustainability 

reports 
AU and NZ survey

Disclosure companies 
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since their sample included only the largest companies, a higher percentage of sustainability reporting 

was expected. 

Identifying commonly reported sustainability indicators can help to measure, monitor and evaluate 

companies’ improvements in sustainability reporting (Dissanayake et al., 2016). Most studies on 

sustainability reporting have used reports published on companies’ websites (Clarkson et al., 2008; 

Dissanayake et al., 2016; Lungu et al., 2011). By using the GRI world database, it is possible to get a 

more comprehensive view of the reported sustainability indicators. The frequency of reported indicators 

can also be informative. Krippendorff (2012) suggested that the scope of disclosure can indicate the 

significance of the issues highlighted by the indicators for the reporting company. Bran et al. (2010) 

noted that environmental development is progressively becoming a leading request in all fields. 

Consequently, since one way of showing progress in environmental performance is through more 

reporting, a higher percentage of reporting in the environmental perspective was also expected 

compared with the social perspective.   

Since there are a great number of companies in the GRI world benchmark, to perform more detailed 

analyses, the sustainability reports of the Australian sample of firms in mining and metals and financial 

services were used for more in-depth studies. However, the sustainability reporting trend and the extent 

of the two samples were first compared to each other to test if the sustainability reports of the Australian 

sample are suitable substitutes for the GRI world benchmark. 

b) Links between company characteristics and sustainability reporting  

The literature reviewed revealed that more recent studies have focused on empirical evidence that 

examines factors that affect sustainability reporting. There has been a considerable number of studies 

about the links between company characteristics such as size, profitability, and industry with the level 

of their social and environmental reporting and patterns and trends within that reporting. 

Both the GRI world database and data collected from Australia and New Zealand were used to consider 

the links between the characteristics of companies and their sustainability reporting. More specifically, 

it was tested to see if there is any statistically significant differences in sustainability reporting of 

companies with different industries and with different sizes.  

When testing for statistical significance, there are several levels that can be used e.g. 0.1%, 1%, 5% and 

10%. The most commonly used level is 5%. However, there are a considerable number of studies, 

especially in accounting and sustainability reporting, that have also used 10%. For instance, Prado-

Lorenzo, Rodríguez-Domínguez, Gallego-Alvarez, and García-Sánchez (2009) analysed different 

factors influencing the greenhouse gas emissions and climate change disclosure of companies world‐

wide, and to test their model, they used the global reporting initiative (GRI) guidelines to evaluate the 

volume of information disclosed. They used a cut-off of 10% since these factors had a lower explanatory 
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power. Gallego-Alvarez, Manuel Prado-Lorenzo, and García-Sánchez (2011) used both 5% and 10% 

p-values to test the impact of CSR practices on innovation and, simultaneously, to test the effect of 

innovation on CSR practices. Oliveira, Lima Rodrigues, and Craig (2011) studied factors that affected 

voluntary risk‐related disclosures in the 2006 annual reports of Portuguese banks and used p-values of 

both 5% and 10%. Bouten, Everaert, and Roberts (2012) used three p-values (1%, 5% and 10%) to 

study the effects of company and industry characteristics such as size and being in an environmentally 

sensitive industry on social and environmental reporting and disclosure level. Similarly, this study uses 

1%, 5% and 10% levels for statistical significance. 

c) Evaluating tools to compare sustainability disclosure and performance  

Two methods were developed in this study to evaluate and compare the sustainability disclosure and 

performance scores of companies: a sustainability composite index and sustainability efficiency scores 

using DEA. The details of each model are discussed in the following sections.  

i) Developing a sustainability composite index 

A composite measure is a single measure that comprises several measures (Bisbe et al., 2007; Edwards 

& Bagozzi, 2000). R. K. Singh et al. (2012) considered the development of composite indicators to be 

a suitable way of evaluating sustainable development. One general method of developing indices is by 

calculating aggregate values. According to Rouse and Harrison (2017), the common format for a 

composite index is as shown in Equation 3.2. 

Equation3-1: Composite index model.  

𝐶𝐼𝑗 = ∑ 𝑊𝑗,𝑖
𝑗,𝑖

𝑀𝑗,𝑖 

Where: 

 Wj,i: weights to be assigned to measures  

Mj,i: subjects j and measures i.  

Generally, weights sum to one (∑ 𝑊𝑗,𝑖𝑗,𝑖 = 1) and should not be negative (0 ≤ Wj,i  ≤ 1).  

Using a composite index has various advantages. The index integrates all measures into a single 

composite measure and helps deal with multiple criteria. Even though some information may be lost 

during the course of integration, results are traceable and more transparent for human subjects (Rouse 

& Harrison, 2017). 

The model used for composite indicators should be able to aggregate the weights of individual 

quantitative indicators (Nijkamp et al., 1990). To develop a composite index, weights and measures 
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need to be selected and assigned to the various indicators. In the literature, there are two ways of 

assigning weights: fixed weights and non-equal fixed weights (Rouse & Harrison, 2017).  

Rouse and Harrison (2017) stated that equal weights can be biased depending on the relative 

significance of each measure. The advantage of using non-equal fixed weights is that it considers 

differences in the level of significance of each measure (Rouse & Harrison, 2017). Krajnc and Glavič 

(2005a) believed that since companies have different strategies for their sustainable development, they 

should consider different weights for the same indicators. The authors suggested obtaining weights for 

indicators by surveying experts.  

A technique known as ‘indexing’32 has been used for quantifying environmental (Wallace & Naser, 

1996) and sustainability reporting. By using this index, merely mentioning an indicator is not enough 

and companies can get different scores according to their level of disclosure.  

This study developed a disclosure composite index and two performance composite indices using 

information from the survey and the content of the Australian sample reports. The steps involved in 

developing these indices are described in the following sections.   

Developing a sustainability disclosure index 

As discussed in Chapter 2, there have been many studies on developing a sustainability reporting 

scoring model using data from the sustainability reports of companies. Some of these studies developed 

a scoring index using a Wiseman index (see Chapter 2 for details).  

This study also used a Wiseman index to calculate the disclosure scores of the sustainability reports of 

the Australian companies in the sample. A content analysis was conducted of the reports of companies 

in mining and metals and financial services that applied the GRI guidelines. The level of coverage of 

each GRI-G4 indicator was reviewed and a score was assigned to each. The weights collected from the 

survey participants were used to obtain a disclosure composite index for each sample company for the 

period 2011-2014. This index can be used to track the trend of disclosure for a company over a given 

period, as well as enabling comparisons across companies in one industry. This index also enables 

cross-sectional comparisons between different sectors (in the case of this study, mining and metals with 

financial services) to test for differences in disclosure. 

Developing a sustainability performance index  

Given the larger number of indicators of sustainable performance, integrating these can be vital for 

decision-making (Krajnc & Glavič, 2005a; R. K. Singh et al., 2007). According to Krajnc and Glavič 

                                       
32 In general terms, indexing is organising data according to a particular scheme or plan (techopedia).  
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(2005a), a composite sustainable development index (CSI) can cause significant improvement in 

sustainability assessment and also make sustainability information more useful to stakeholders.  

GRI ranks companies’ sustainability reports according to the number of indicators they report, which 

shows nothing about the quality of reporting or the sustainability performance of the ranked companies. 

Therefore, the GRI rankings do not necessarily show the performance of a company. Also, the studies 

that have measured the sustainability performance of companies have mainly considered sustainability 

reporting scores as a proxy for sustainability performance (Patten & Zhao, 2014). 

This study developed a sustainability performance composite index using the sustainability reports 

published on the websites of Australian companies in mining and metals and financial services. The 

objective of this index was to incorporate the GRI guidelines and the measures in these reports over the 

four-year period. Since there is no standard rule for measuring these indicators, different measures are 

sometimes used by companies to report an indicator. Therefore, these measures needed to be converted 

into one measure for comparisons purposes.  

The following steps were taken to transfer the reported data into a comparable set: 

1) Some indicators were reported in more than one measure (e.g. SO8, which is about the 

monetary value of fines, was reported in both units and dollars). All the data on these indicators 

was reviewed and the most frequently reported measure was taken.  

2) Some indicators were reported using different measures across all companies and over the 

study period. To make them comparable, the most common measure was taken and the rest 

were converted to this measure using an online convertor33. For example, EN3, the direct 

energy consumption, was reported in Gigajoules, Kilolitres, Petajoules and Terajoules. 

Gigajoules was the most commonly used measure, so the rest of the measures were converted 

to Gigajoules using an online convertor. 

The above steps resulted in a database of actual uniform measures for the sample companies. To develop 

a composite index, the indicators’ measures needed to be aggregated for each company. According to 

Krajnc and Glavič (2005a), the major issue involved in aggregating indicators into a composite index 

is the fact that indicators may be measured in different units and they suggest normalizing each indicator 

as a solution. The advantage of normalising measures in different units is to enable better comparability 

between indicators (Krajnc & Glavič, 2005a). By normalising data, each indicator can be arranged into 

a logical grouping and can describe a small part of the whole group. Therefore, through normalisation, 

sustainability indicators can be grouped together and each indicator can be a part of the sustainability 

performance. The method used by Krajnc and Glavič (2005a) was applied in this study using a two-

step process to normalise the data: 

                                       
33 See http://onlineconversion.com/energy.htm  

http://onlineconversion.com/energy.htm
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1. The industry average of each indicator was calculated for all the companies in each industry. 

This is shown in Equation 3.2. 

 

Equation3-2: Average of the industry for each sustainability indicator for the study period. 

 

IA̅,i =  ∑ ∑
IA,ijt

4 × J

J

j=1

4

t=1
 

Where: 

𝐼�̅�,𝑗: Average of actual indicator i 

𝐼𝐴,𝑖𝑗𝑡: Actual data for indicator i of company j for time (year) t 

𝐽 : Total number of companies (4 years) 

2. Each indicator’s measure was then divided by the indicator’s average calculated in the previous 

step (as shown in Equation 3.3). 

 

Equation3-3: Normalising the measures.  

 

𝐼𝑁,𝑖𝑗𝑡 =  
𝐼𝐴,𝑖𝑗𝑡

𝐼�̅�,𝑖
 

Where: 

 𝐼𝑁,𝑖𝑗𝑡: Normalised indicator i of company j for time (year) t 

𝐼𝐴,𝑖𝑗𝑡: Actual data for indicator i of firm j for time (year) t 

𝐼�̅�,𝑖: Average of actual indicator i 

 

To calculate the final sustainability score for each company, all the indicators are added together. The 

sign of each indicator was considered and indicators of positive aspects of sustainability performance 

(e.g. reduction of greenhouse gas emission) were deducted from those with negative aspects (e.g. direct 

greenhouse gas emission). Since the majority of the GRI indicators depict worsening performance, a 

lower score is preferable to a higher score.  
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ii) Developing a sustainability composite index using DEA  

Rouse and Harrison (2017) noted that even though reduction of several measures into a single composite 

measure loses some information, there is value in offering a measure that is manageable and more 

understandable for people to use. Moreover, they suggested that the method should not be affected by 

managers’ opinions on the relative importance of indicators in the company’s performance. Weights 

calculated through using managers’ or experts’ opinions are not necessarily accurate or objective in that 

they only reflect managers’ perceptions of an indicator’s level of significance. Therefore, using experts 

in weight calculation is a trade-off between simplicity and objectivity (Rouse & Harrison, 2017). 

Salzmann et al. (2005) argued that since the main focus of managers is on the economic dimension of 

corporate responsibility, asking them about the significance of sustainability perspectives cannot be 

very effective in highlighting important insights about sustainability perspectives. 

Rouse and Harrison (2017) proposed that the subjectivity of composite measures can be moderated by 

using productivity analysis where the production process is modelled on an organisation’s inputs and 

outputs and performance is calculated by measuring the efficiency in using inputs to produce outputs.  

One of the challenges involved in developing a sustainability performance measurement and reporting 

framework is considering the diverse range of users with different needs. One way of dealing with this 

is by developing a general performance measurement framework that focuses on key information 

relevant to the main users (Azzone et al., 1997). While the GRI guidelines try to move towards this 

goal, sustainability indicators relevant to each company and period must be selected from the general 

GRI framework (Schaltegger & Wagner, 2006b). 

DEA was used in this study to evaluate the sustainability performance of companies by calculating their 

sustainability efficiency scores. There are several aspects of DEA that need to be considered: is the 

technology CRS or VRS and is the aim to maximise outputs or minimise inputs (Charnes, 1994). In this 

study, several sustainability indicators were reviewed to evaluate the sustainability performance of 

firms. Each of these indicators represented a part of the sustainability performance of the sample 

companies. The goal was to minimise inputs (i.e. reduce resource consumption) relative to output. 

Therefore, the DEA model used was input-oriented and the GRI indicators were considered inputs and 

companies’ sales as the output. Since there was considerable variability in the size of the inputs and 

outputs, the VRS model was used.   

 

Variable Returns-to-Scale (VRS) Model 

The model presented in Equation 3.4 is a VRS input-oriented model where inputs are minimised, 

assuming that outputs are kept at their current levels (Banker, Charnes, & Cooper, 1984). 
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Equation3-4: Input-oriented variable returns-to-scale (VRS) model. 

𝑚𝑖𝑛 𝜃 

Subject to: 

∑ 𝜆𝑗
𝑛
𝑗=1 𝑥𝑖𝑗 ≤  𝜃𝑥𝑖𝑜      i=1, 2, …,  I;            (1) 

∑ 𝜆𝑗
𝑛
𝑗=1 𝑦𝑟𝑗 ≥  𝑦𝑟𝑜           𝑟 = 1, 2, … , 𝑠;        (2) 

∑ 𝜆𝑗
𝑛
𝑗=1 = 1                                             (3) 

𝜃, 𝜆𝑗 ≥ 0                              𝑗 = 1, 2, … , 𝐽. 

Where: 

𝑥𝑖𝑗: 𝑖𝑡ℎ 𝑖𝑛𝑝𝑢𝑡 𝑓𝑜𝑟 𝐷𝑀𝑈𝑗                      Where   𝑗 = 1, 2, … , 𝐽 , 𝑖 = 1, 2, … , 𝐼 

𝑦𝑟𝑗: 𝑟𝑡ℎ𝑜𝑢𝑡𝑝𝑢𝑡 𝑓𝑜𝑟 𝐷𝑀𝑈𝑗                   Where   𝑗 = 1, 2, … , 𝐽 , 𝑟 = 1, 2, … , 𝑠 

In summary, two performance indices were calculated, one using the weights from the survey to develop 

a composite index and the other using DEA.  

Research question two: Is there any relationship between the sustainability performance and 

disclosure level of companies? 

As mentioned in Chapter 2, previous studies of the relationship between sustainability disclosure and 

performance have mostly studied the correlation between environmental performance and disclosure, 

with mixed results. This study examined the relationship between sustainability disclosure levels and 

sustainability performance (hypothesis H1) using the companies in the Australian sample. The aim was 

to test if there is any correlation strong enough to suggest that disclosure can be used as a proxy for 

sustainability performance. The analysis used more performance indicators to evaluate sustainability 

performance compared to previous studies, and arguably can be considered as a better proxy for 

sustainability performance. In addition, the relationship was studied using companies from both 

environmentally sensitive and non-sensitive industries, to see if the previously mixed results can be 

explained by differences in industry.  

This study used a bivariate correlation to test the relationship between the sustainability disclosure 

scores of companies and their sustainability performance scores.  
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Research question three: Is there any relationship between the financial performance and the 

sustainability disclosure and performance of companies? 

As mentioned in chapter 2, studying the link between financial performance and sustainability 

performance and sustainability disclosure of companies has been suggested in literature. Lee and Saen 

(2012) suggested that to integrate sustainability management into business practices, the effects of 

environmental and social initiatives on financial outcomes of firms should be examined. Schaltegger 

and Wagner (2006b) argue that integrating social and environmental measures into a company’s 

performance measurement system (such as a sustainability balanced scorecard; SBSC), should reflect 

a strategic relationship between selected sustainability measures with financial performance.  

One of the objectives of this study was to test the relationship between the financial performance and 

the sustainability disclosure and performance of companies which was further developed as hypothesis 

H2.  

To calculate financial performance, two measures were used: return on investment (ROI) and financial 

efficiency scores using DEA. As discussed in Chapter 2, ROI has been used as a proxy for financial 

performance in several studies. This study also used DEA as a new way of evaluating financial 

performance. Several financial indicators were collected to evaluate the financial performance of 

companies, all of which have been used as proxies of financial performance in the literature. The DEA 

model used is input-oriented, the inputs comprising operating cost, total assets, and number of full-time 

employees. Net income and sales are used as outputs. The goal was to minimise the inputs of the system 

(less resource consumption) given the current output. Since there is considerable variability in the size 

of the sample firms, the VRS model was applied. Data from a sample of Australian firms in mining and 

metals and financial services for the period 2011-2014 are used. Both the number of indicators reported 

(RS) and the SDI (as discussed in the previous section) were used as proxies for sustainability reporting 

and both SPI and sustainability performance efficiency scores of companies using DEA were used as 

proxies for sustainability performance. The correlations between these proxies and both ROI and 

financial efficiency scores using DEA of these companies were studies.  

The financial indicators were collected using the Bloomberg database, which is an online database with 

current and historical financial quotes, descriptive information, research and statistics from over 52,000 

companies worldwide (Bloomberg).  

3.8.4. Research question four: Can GRI indicators be integrated into the balanced scorecard? 

Some of the challenges involved in sustainability performance measurement and reporting is that 

sustainability performance measurement tools are for measuring internal performance as well as 

external reporting, and they must meet the needs of a diverse range of stakeholders (Schaltegger & 

Wagner, 2006b). Azzone et al. (1997) suggested using a general performance measurement and 
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reporting framework that covers key information for the majority of users. Since this is also the aim of 

the GRI guidelines, the GRI general indicators are potential candidates to develop a sustainable 

performance measurement system. 

Schaltegger and Wagner (2006b) suggested that, to identify an essential set of indicators, managers 

should select indicators able to reflect the sustainability performance of their companies in the best 

possible way. This raises the need for a systematic approach like an SBSC to identify which indicators 

are linked to a company’s strategy. This can help determine the indicators to disclose and enable 

stakeholders to evaluate the core strategic performance of a company. Economic theories also support 

the building of a company’s communication system based on its strategy (Milgrom, 1992). These 

theories argue that it is essential to link strategy with the performance measurement of companies to 

gain value for the companies (Ittner & Larcker, 2001). 

The first step in developing an integrated sustainability reporting system is to make sure that all key 

internal information is of sufficient quality to evaluate a company’s progress toward its goals (Möller 

& Schaltegger, 2005; Schaltegger & Burritt, 2000). As stated by Schaltegger and Wagner (2006b), the 

first step in developing an SBSC is to determine the environmental and social indicators that are relevant 

to the company. The second step is to decide which of these indicators have the potential to affect the 

company’s strategic performance.  

Thus, the final aim of this study was to examine whether sustainability aspects can be integrated into 

the performance measurement systems of companies. Since the BSC is one of the most popular 

performance measurement systems, it was used as the performance measurement system. To test the 

capability of the BSC to integrate the sustainability indicators, the survey asked managers if they used 

a BSC in their company.34 Managers who responded in the affirmative were asked to classify each of 

the GRI indicators under one of five categories: each of the four traditional BSC categories (financial, 

customer, internal process and learning and growth), and ‘none of these’ as the fifth category. The aim 

was to find out if managers considered whether the traditional BSC framework could include 

sustainability indicators, or whether they thought there should be an additional perspective for the 

indicators. 

3.9. Summary 

This chapter has reviewed the research methodology. Three main schools of thought in management 

accounting studies were discussed: positivist, interpretive and critical research. Also the reasons why 

this study selected a positivist approach was argued. This study used triangulation for its methods of 

data collection and three sources of data: the GRI world benchmark, Australian sustainability reports 

and a survey. Three methods were used in this study: content analysis, survey, and DEA. Applying 

                                       
34 Note that the survey is organised such that that both companies with or without a BSC can participate. 
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these resources and methods, this study tried to address some of the gaps in the literature identified in 

Chapter 2. A summary of the research questions, methods and sources used is presented in Table 3.3. 
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Table3.3:Summary of study objectives, methods and sources used. 

Research questions 
Measures developed 

and tests 

Research and data 

analysis methods 
Data used 

1. Is it possible to develop 

sustainability disclosure and 

performance models capable of 

assessing and making 

longitudinal and cross-sectional 

comparisons of the 

sustainability reporting and 

performance of organisations? 

- Sustainability 

disclosure index 

(SDI) 

- Sustainability 

performance index 

(SPI). 

- sustainability 

composite index 

using data 

envelopment 

analysis (SDEA) 

- Content analysis 

- Survey 

methodology 

- DEA 

 

 

- The GRI world benchmarks 2010–

2014. 

- The Australian and New Zealand 

companies survey questionnaire.  

- The sustainability reports of 

Australian firms in mining and metals 

and financial services, 2011–2014. 

2. Is there any relationship 

between the sustainability 

performance and disclosure 

level of companies? 

Correlation between 

sustainability disclosure 

and performance. 

Data Analysis 

Bivariate correlation 

Australian firms in mining and metals 

and financial services, 2011–2014: 

- Reporting scores. 

- SDI scores. 

- SPI scores. 

- SDEA  

 

3. Is there any relationship 

between the financial 

performance and the 

sustainability disclosure and 

performance of companies? 

Correlations among 

sustainability reporting, 

performance, and 

financial performance. 

 

- DEA 

- Financial data 

collection 

- Bivariate 

correlation 

 

Australian firms in mining and metals 

and financial services, 2011–2014: 

- Reporting scores. 

- SDI scores. 

- SPI scores. 

- SDEA. 

- ROI ratios. 

- Financial performance index using 

DEA (FDEA)  

4.  Can GRI indicators be 

integrated into the balanced 

scorecard? 

Sustainability balanced 

scorecard (SBSC). 

Survey 

methodology 

The Australian and New Zealand 

companies survey questionnaire. 
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Chapter 4 : State of reporting the GRI indicators 

4.1. Introduction 

In the previous chapter, the methods and data sources used in this study were discussed. As mentioned, 

the first objective of this study was to propose sustainability disclosure and performance measurement 

models to assess sustainability reporting and performance of organisations. The steps taken to address 

this objective are: 

a) To study the status of the GRI indicators reporting. 

b) To examine the links between companies’ characteristics and sustainability reporting. 

c) To evaluate and compare the sustainability disclosure and performance of companies. 

This chapter addresses the status of GRI indicators reporting (a) and the links between companies’ 

characteristics and sustainability reporting (b). Part (c) will be addressed in Chapter 6. To study the 

status of the GRI indicators reporting, data from both the GRI world benchmark and a sample of 

Australian firms in mining and metals and financial services were used. The links between companies’ 

characteristics and their reporting are studied using the GRI world benchmark. This chapter presents 

the results of the first section of the research, and includes content analyses of the sustainability reports 

of the GRI world benchmark and Australian companies. The aims of this chapter are to examine the 

sustainability GRIS reporting of companies in both samples, any differences in the trend of indicators 

reporting between the world benchmark and Australian samples, and between companies of different 

sizes and industries.  

The outline of this chapter is presented in Figure 4.1 which is discussed in the following sections. 

  

Figure4.1: Outline of Chapter 4. 
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4.2. Section one: Diagnostics-The GRI world benchmark reporting 

 

 

 

 

 

 

 

 

Figure4.2: Section one: Diagnostics. 

As explained in chapter 3, there were 797 companies of different sizes, industries, and countries for the 

period 2010-2014 in the world benchmark sample. Since there was a considerable number of companies 

and indicators, a coding system was used to extract information from the database for all companies 

during the five-year period. The frequencies of each industry in the sample data were as follows: 

Table4.1:Frequency of each industry in the GRI world benchmark sample. 

No Industry Frequency No Industry Frequency 

1 Agriculture 16 15 Healthcare services 24 

2 Airport operators 9 16 Logistics 32 

3 Automotive 22 17 Manufacturer 72 

4 Chemicals 43 18 Media 7 

5 Commercial service 82 19 Mining and metals 18 

6 Conglomerates 30 20 Non-governmental organisation 51 

7 Construction and real estate 75 21 Oil and gas  4 

8 Educational services 14 22 Retailer 16 

9 Electric utilities 63 23 Telecommunication 34 

10 Event organiser 20 24 Textiles and apparel 17 

11 Financial services 35 25 Transportation service 13 

12 Food processing 25 26 Waste management 13 

13 Forestry and paper 22 27 Water utilities 16 

14 Healthcare products 24 Total 797 

 

Of these 797 companies, 523 were categorised as large, 168 as medium, and 106 as small. Companies 

appear on the GRI world benchmark database if they have uploaded at least one sustainability report, 

The GRI world 
benchmark reporting

Overall picture

Reporting percentage Trend Extent
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but not all these companies had GRI-based sustainability reports on the GRI database during this period. 

The number and percentage of companies in the sample with GRI-based sustainability reports during 

the period 2010–2014 are presented in Table 4.2.  

Table4.2: Number and percentage of companies with GRI-based sustainability reports on the GRI-

world benchmark database, 2010-2014. 

 2010 2011 2012 2013 2014 

Companies with sustainability reports using the GRI guidelines 123 741 754 670 251 

% of companies with sustainability reports using the GRI guidelines 15% 93% 95% 84% 31% 

 

Table 4.2 shows that in 2010, only 15% of these companies had sustainability reports using the GRI 

standards. This percentage escalated rapidly in 2011 and 2012, when almost all companies had GRI-

based sustainability reports (93% and 95%, respectively). This percentage fell in 2013 and again in 

2014.  

Since not all the companies in the sample had sustainability reports during the sample period, the next 

step was to check the robustness of the data and see if the companies with sustainability reports uploaded 

full reports each year. The robustness of the data was checked by looking at random individual 

companies. To submit sustainability data on the GRI database, companies must upload full 

sustainability reports to the system. Therefore, by selecting a company, one has access to its full 

sustainability report. Therefore, data is robust since all data for the companies with sustainability reports 

was uploaded on the GRI database.  

To calculate the number of companies in the GRI benchmark sample that had GRI-based sustainability 

reports uploaded to the database, and the mean number of GRI indicators reported by the companies 

during the study period, the formula in Equation 4.1 was used:  

Equation4-1: Equation used to calculate the average number of indicators reported. 

𝐀𝐯𝐞𝐫𝐚𝐠𝐞 𝐧𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐢𝐧𝐝𝐢𝐜𝐚𝐭𝐨𝐫𝐬 𝐫𝐞𝐩𝐨𝐫𝐭𝐞𝐝 =
𝐭𝐨𝐭𝐚𝐥 𝐧𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐢𝐧𝐝𝐢𝐜𝐚𝐭𝐨𝐫𝐬 𝐫𝐞𝐩𝐨𝐫𝐭𝐞𝐝 𝐩𝐞𝐫 𝐲𝐞𝐚𝐫

𝐭𝐨𝐭𝐚𝐥 𝐧𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐜𝐨𝐦𝐩𝐚𝐧𝐢𝐞𝐬 𝐰𝐢𝐭𝐡 𝐆𝐑𝐈 𝐬𝐮𝐬𝐭𝐚𝐢𝐧𝐚𝐛𝐢𝐥𝐢𝐭𝐲 𝐫𝐞𝐩𝐨𝐫𝐭𝐬 𝐩𝐞𝐫 𝐲𝐞𝐚𝐫
 

Figure 4.4 presents both the number of companies in the GRI benchmark sample that had GRI-based 

sustainability reports uploaded to the database and the mean number of GRI indicators reported during 

the study period. 



93 

 

 

Figure4.3: Number of companies in the GRI benchmark sample with GRI-based sustainability 

reports and the mean number of the GRI indicators reported, 2010-2014. 

According to the results presented in Figure 4.3, in 2010 only 15 GRI indicators, on average, were 

reported across 123 companies. The number of the reported indicators more than doubled in 2011, 

reaching 31 indicators. The rising trend peaked in 2012 at an average of 34 GRI indicators reported by 

754 companies. This number dropped to less than half in 2014. Given that the total number of the GRI 

indicators in the G3.1 guidelines is 81, and 91 in the G4 guidelines, the average number of indicators 

reported was considerably low.  

Figure 4.4 shows the trend of the percentage of the total number of GRI indicators reported in the 

sustainability reports in the sample. The percentage was obtained by dividing the total number of 

indicators reported by all the reported companies in the sample by the total number of the GRI indicators 

from the guidelines, as detailed in Equation 4.2: 

Equation4-2: Equation used to calculate the percentage of reporting of the GRI-indicators. 

 

𝐏𝐞𝐫𝐜𝐞𝐧𝐭𝐚𝐠𝐞 𝐨𝐟 𝐫𝐞𝐩𝐨𝐫𝐭𝐢𝐧𝐠 =  
𝐭𝐨𝐭𝐚𝐥 𝐧𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐢𝐧𝐝𝐢𝐜𝐚𝐭𝐨𝐫𝐬 𝐫𝐞𝐩𝐨𝐫𝐭𝐞𝐝 𝐩𝐞𝐫 𝐲𝐞𝐚𝐫

( 𝐭𝐨𝐭𝐚𝐥 𝐧𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐫𝐞𝐩𝐨𝐫𝐭𝐞𝐝 𝐜𝐨𝐦𝐩𝐚𝐧𝐢𝐞𝐬 × 𝐭𝐨𝐭𝐚𝐥 𝐧𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐢𝐧𝐝𝐢𝐜𝐚𝐭𝐨𝐫𝐬 𝐢𝐧 𝐭𝐡𝐞 𝐆𝐑𝐈 𝐠𝐮𝐢𝐝𝐞𝐥𝐢𝐧𝐞𝐬)
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Figure4.4: Trend of GRI sustainability indicators by companies in the world benchmark sample, 

2010-2014. 

The percentage of the GRI indicators reporting in the benchmark sample was 18% in 2010. It more than 

doubled in 2011, peaking at 42% in 2012, then decreased rapidly to 17% in 2014. Since the GRI-G4 

version was introduced in 2013, two trends were presented under two assumptions: companies adopted 

G4 for their 2014 reports or continued using the G3.1 version35. These results show that: 

1. The percentage of reporting of the GRI indicators was considerably low. 

2. The G4 additional indicators were not adopted the first year after introducing them. 

These low percentages are similar to those reported by Senaratne and Liyanagedara (2012). Possible 

explanations for this are that the companies found certain indicators not applicable or useful; the benefits 

companies gained by reporting these indicators did not exceed the cost of producing them; something 

happened between 2011 and 2013 to discourage sustainability reporting; or external pressure to improve 

sustainability reporting prior to 2012 had lessened by 2014. 

The results of the KPMG (2013) and KPMG (2015) surveys show that the percentage of reporting in 

N10036 and G25037 companies decreased in 2013 and 2015. According to KPMG (2015), this may have 

been caused by the introduction of the new G4 of standards38, which were considered more complex, 

or simply that companies stopped reporting the GRI indicators since they reported corporate 

responsibility information in their annual or integrated reports. The results of this study support this, 

                                       
35 None of the added indicators in the G4 version were reported by any of the companies in 2014, while the new version was 

issued in 2013. 
36 The top 100 companies in 45 countries (KPMG, 2015). 
37 The world’s 250 largest companies by revenue (KPMG, 2015). 
38 G4 was introduced in 2013 and launched in 2015. 
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showing that the percentage of reporting indicators also decreased in companies that publish 

sustainability reports in the GRI format.  

To ascertain the reports’ main focus, the percentage of GRI indicators reported over the five-year period, 

according to the GRI category to which they belong, was calculated. This is reported in Figure 4.5, 

which starts with the economic perspective on the left-hand side.   

In Figure 4.5, the horizontal axis contains the category for each year, the vertical axis represents the 

number of indicators in each category and each box plot represents the reporting of each GRI category 

per year. The environmental category (EN) boxplot for 2010 (the first box in the EN section), which 

shows the distribution of EN indicators reported in 2010, can be used as an example. The lower whisker 

shows the minimum value of the data, which is not an outlier (in this case, zero), and the bottom quartile 

shows the bottom 25% of data, which range between zero to one. The line in the middle shows the 

median, the measure of central tendency, which in this case was three. The top of the box shows the 

third quartile (in this case, around 7), and the upper whisker shows the maximum value of the data, 

which is not an outlier (in this case, 17). Point 141 was considered an outlier since its value is more 

than one-and-half times the value of the interquartile range, which represents 25-75% of the data (in 

this case, between one and nine).  

Descriptions of the five-year trends of each category are discussed in the following sections.  

Economic perspective (EC): in 2010, the lower whisker and the lower quartile of the economic 

indicators reported were the same (zero). This shows that more than 25% of companies in the sample 

did not report any economic indicators. The median was around one indicator, and 75% of companies 

reported up to four economic indicators (of an available nine). In 2011, the median stayed as one while 

the upper quartile and upper whisker increased to five and eight, respectively. These increasing trends 

continued in 2012 and the median increased to two while some companies reported fully on economic 

indicators. In 2013, following the drop in the number of reported companies, the upper quartile 

decreased to four while the median and upper whisker stayed the same (one and nine, respectively). 

There was a sharp decline in the reporting of economic indicators in 2014, with 50% of companies 

disclosing no economic indicators in their reports; 75% of companies reported between zero and two. 

However, a few companies continued to increase their reporting of economic indicators.  

Environmental perspective (EN): in this section, no companies had more than 25 reported indicators 

(of an available 30 in the G3.1 and 34 in the G4) during the study period. In 2010, the bottom 25% of 

companies reported between zero and one environmental indicator, reported up to three indicators and 

the maximum number of indicators reported was 17. In 2011, with the increase in the number of reported 

companies, the number of environmental indicators reported increased as well. The lower quartile was 

three indicators and 50% of companies reported between zero and 13 environmental indicators. This 

jump in the number of indicators reported caused the distribution to move from positive skewness in 
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2010 to negative skewness in 2011. However, even though the number of reported companies increased 

from 2011 to 2012, the median decreased to 11 indicators and 75% of companies reported between zero 

and 14 indicators. The peak of environmental indicator reporting was in 2012 and 2013, with the range 

of reporting staying almost the same, but dropping noticeably in 2014. In 2014, 25% of companies did 

not report any information and 50% reported between zero and four indicators. The maximum number 

of reported indicators in this year was 17 indicators, which was similar to 2010.  

Social perspective: more than 25% of all companies had no reported indicators in any of the categories 

(LA, HR, SO, and PR). In 2010, 50% of companies did not report any information in any category. All 

the social categories had their highest and widest range of reporting in 2011.  

Labour practice category (LA): among all categories in the social perspective, labour practices (LA) 

had the highest and widest range of reported indicators. In 2010, 50% of companies in the sample had 

no LA indicators reported while the top 25% ranged between 11 and 14 indicators. The number of LA 

indicators increased rapidly, and while more than 25% of companies did not report any LA indicator in 

2011, the range of reporting by half of the companies was between zero and 13. Even though the number 

of reported companies peaked in 2012, the number of reported LA indicators decreased, and while the 

maximum number of reported indicators stayed the same, the upper quartile decreased to 11. In 2013, 

the median dropped to five and 75% of companies reported between zero and 12 indicators. Disclosing 

information on labour practices dropped considerably in 2014, and most companies reported a range of 

zero to five indicators, the maximum being 11. 

Human rights category (HR): the highest number of HR indicators reported during the period was 11, 

but this dropped to six in 2014 (two companies reported all 11 indicators). The reporting pattern of HR 

indicators was similar in 2012 and 2013, and dropped to less than half in 2014.  

Society category (SO): the reporting trend of society indicators fluctuated considerably, although the 

maximum number of reported indicators was stable throughout the study period. This was the only 

category where the maximum number of indicators was reported in 2014. Even though there were 

variations in the range of reporting, the median continued to drop from 2011 to 2014, and in 2014, 50% 

of companies did not report any indicator in this section (although some companies reported in full).  

Product responsibility category (PR): half the companies did not report any product responsibility 

indicators in 2010, but this changed to between one and five indicators (of an available nine) in 2011. 

Three quarters of companies reported between zero and seven indicators in that year. This quartile 

declined steadily, reaching three indicators in 2014. While there was a constant decline in the range of 

reporting by most companies, there were some companies that reported all the PR indicators across the 

study period39. 

                                       
39 There was only one company that reported that reported all the PR indicators in 2014. 
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Figure4.5: Average distribution of the GRI sustainability categories in the world benchmark sample, 

2010-2014.  

According to these results, the percentages of reported indicators across each of the sustainability 

perspectives were not high. This is consistent with the results of previous studies on corporate 

sustainability reporting (da Silva Monteiro & Aibar‐Guzmán, 2010; Guthrie & Farneti, 2008; Perez & 
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Sanchez, 2009; Senaratne & Liyanagedara, 2012). The social perspective40 had a considerably higher 

percentage of reporting and the environmental perspective had the lowest, which is similar to the results 

of Perez and Sanchez (2009) and Dissanayake et al. (2016). This suggests that, globally, companies put 

more effort into reporting social indicators rather than environmental ones. Nonetheless, environmental 

and social reporting trends improved between 2011 to 2013, which is consistent with the KPMG (2015) 

survey. 

To better understand the focus of reporting, Figure 4.7 shows the changes in the proportion of each 

category’s reporting compared to the other categories. The proportions were calculated by dividing the 

total number of indicators reported in each category in each year by the total number of reported 

indicators by companies. The last bar on the right shows the percentage of each category in the GRI 

guidelines, which was used as a base for the purposes of comparison. 

 

Figure4.6: Proportion of reporting of each sustainability category per year, compared to the GRI 

standard proportion. 

Figure 4.6 shows that in 2010, social perspective contributed to 54% of the sustainability reports, 

followed by environmental (34%) and economic perspective (11%). These proportions are stable 

throughout the study period, with only minor variations. In comparison with the GRI guidelines 

proportion, economic and labour practices had higher proportions and environmental and human rights 

had lower proportions compared to the GRI guidelines. The proportions of the EC, EN, and LA 

indicators were constant from 2010 to 2013. In 2014, there was a 2% drop in the environmental 

indicators proportion in sustainability reports and a 1% increase in both the economic and labour 

practice proportions. This is similar to the results of the Khan et al. (2011) study on 12 Bangladesh 

banks, which also found a decline in the reporting of environmental indicators and improvement in the 

                                       
40 Note that the social indicators consist of Labour practices, Human rights, Society, and Product responsibility.  
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reporting of social indicators in sustainability reports. Considering the previous results (Figure 4.6), it 

can be suggested that even though there have been fluctuations in the number of reported indicators in 

each category and the percentages of reported indicators were low, the proportion of each category in 

the reports stayed almost the same with slight variations.  

Since the maximum number of companies reporting was in 2012, comparisons were made among the 

levels of reporting of the three perspectives in that year. The first test was for any statistically significant 

correlations among the three perspectives. The Shapiro-Wilk test result was statistically significant for 

the three sustainability perspectives in 2012 (p<0.05), implying that the data were not normally 

distributed. Therefore, a non-parametric correlation test (Spearman's rho) was used. 

 

Table4.3: Spearman's correlations between three sustainability perspectives in the world 

benchmark's reports in 2012. 

 EC EN SO 

EC 1.000   

EN 
0.413** 

(0.000) 
1.000  

SO 
0.742** 

(0.000) 

0.501** 

(0.000) 
1.000 

** Correlation is significant at the 0.01 level (2-tailed). 

 

As Table 4.3 shows, there were statistically significant positive correlations among the reporting of all 

three perspectives. However, there was a higher positive correlation between the reporting of economic 

and social indicators (0.742) and a lower correlation between environment and social indicators (0.501) 

and economic and environment indicators (0.413). This shows that among the companies in the sample, 

companies that reported more economic indicators also reported more social indicators.  

Given that EN and SO are mainly non-financial measures, their relation was further analysed. 
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Figure4.7: Correlation between the reporting of environmental and social indicators by the world 

benchmark sample, 2012. 

Figure 4.7 plots the mean number of social and environmental indicators reported by the sample 

companies in 2012. The horizontal and vertical axes measure the average number of reported 

environmental (12 indicators) and social indicators (19 indicators), respectively. The graph classifies 

companies into those reporting above the mean and those below the mean for the EN and SO 

perspectives.  

There were 754 companies with sustainability reports, of which 256 (34%) were in the upper right 

quartile, with the number of reported EN and SO indicators above the sample mean. Best practice 

reporting is shown at the top right, Canal de Isabel II (CYII), a large state-owned company in the water 

utilities industry in Spain. CYII reported 30 indicators in the environmental perspective and 44 

indicators in the social perspective of its sustainability report. ‘Point 1’ in the lower right quadrant 

represented Brinova, a small Swedish private construction company with 22 reported environmental 

indicators and nine reported social indicators in its sustainability report. Brinova is among those 

companies more focused on reporting environmental information than social information.  

‘Point 2’ represents the Association of Chartered Certified Accountants (ACCA), a large private non-

governmental organisation (NGO) from the United Kingdom. ACCA reported below the sample means 

for both environmental and social perspectives (six and eight indicators, respectively).  

A more detailed analysis was performed of the reporting pattern for each indicator during the five-year 

period. Figure 4.9 shows the mean percentages of indicators reported in each sustainability category, 

(percentages shown on the vertical axis). To calculate the mean percentage for each indicator, the mean 

percentage was calculated per year by adding the total number of companies reporting the indicator and 

dividing this by the total number of companies in that year, then calculating the mean percentage of the 

reporting of each indicator for the whole study period (five years). 
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Figure4.8: Mean percentages of the reporting of GRI sustainability indicators in the world 

benchmark sample, 2010-2014. 

Overall, the percentage of the GRI indicators reported was not high; even the highest (LA1) was 

reported by less than 50% of firms (48%). EN31, EN32, EN33, EN34, and LA16 were not reported by 

any sample companies over the five-year period. On the other hand, LA1 had the highest mean 

percentage over the five years. LA1 measures “the percentage and rate of new employee hires and the 

employee turnover” (GRI, 2015), and may be the highest since information for this indicator is easy to 

access and collect. As can be seen in Figure 4.8, most indicators lie somewhere in the middle. To see 

what areas the indicators in the upper or lower levels are reporting, the indicators were classified 

according to their reporting frequency and categories. Table 4.4 shows the reporting frequency in the 

left column and the indicators and their descriptions in the two right columns. 
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Table4.4: GRI indicators in the ‘not reported’, ‘infrequent’, and ‘most reported’ categories, according to the 

mean reporting in the world benchmark sample.   

  

As explained previously, there were 10 new indicators added to the G4 version of the GRI guidelines 

(EN31, EN32, EN33, EN34, LA15, LA16, HR12, SO9, SO10, and SO11). Indicators in the ‘not 
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reported’ category are all the indicators that were introduced in G4, which may not have been adopted 

until 2014. There were some infrequently reported indicators that were in the lower quartile of the 

reporting percentages. Some of these indicators (LA15, SO9, and SO10) were added to the G4 and 

therefore, having them among the infrequent indicators shows that some companies adopted the new 

version of the GRI standards. There were other indicators that existed in previous versions but were still 

reported poorly, such as three indicators in the environmental section: ‘direct greenhouse gas emission’, 

‘significant spills’ and ‘transportation of hazardous waste’. However, these indicators should not be 

assumed to be generally irrelevant, since they are expected to be relevant at least to environmentally 

sensitive industries such as mining and metals. Given that these indicators disclose negative aspects of 

a company’s activities, their lack of disclosure may be due to the negative message they may 

communicate about a company. According to voluntary disclosure theory, there is a positive 

relationship between environmental and social performance and their level of discretionary disclosure 

(Dye, 1985; Verrecchia, 1983). Since these indicators signal negative aspects of a company’s 

performance, in the absence of external pressure, companies may be tempted not to disclose them.  

‘Direct gas emission (scope 1)’ is among the indicators barely reported, however, ‘indirect gas emission 

(scope 2)’ is among the most frequently disclosed indicators. The reason for this may be because  

scope 1 is “the emission from operations that are owned or controlled by the organization” (GRI, 

2016a), while scope 2 is “the emission resulting from the generation or purchased or acquired electricity, 

heating, cooling and . . .” (GRI, 2016a). Since most companies purchase their source of energy,  

scope 1 would not be applicable to these companies.  

The most reported indicator in the economic section was direct economic value, which is expected since 

companies already have this information in their financial statements. Energy and water consumption 

had a higher level of reporting, which could be due to easy access to information or concerns from 

stakeholders. These results are similar to those of Dissanayake et al. (2016)’s study on Sri Lankan public 

companies, but obtained from a much broader sample.  

Summary: Section one 

The results of level one of this study show that, internationally, the average number of GRI indicators 

reported is considerably low. The trend of the reporting of these indicators over the five-year period 

shows that companies increased the number of their reported indicators from 2010 to 2012, but this then 

dropped. The extent of the reporting in each sustainability category shows that there were very few 

companies whose reports included all of the economic and social perspective indicators (mostly 

according to the G3.1 guidelines), and that no company reported more than 25 environmental 

perspective indicators (of an available 30 in the G3.1 and an available 34 in the G4). There were some 

indicators in the EN section that were not reported at all during the study period. On the other hand, 

there were very few companies with no indicator in their EN perspective and over the study period, 
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there were years that more than 25% (between 25% and 50 %) of the sample companies did not report 

any EC or SO indicator.  

Comparing the percentage reported for each sustainability category with the GRI guidelines shows that 

the EN contributions in the sustainability reports of the world benchmark companies were below the 

GRI guidelines during the study period, while the labour practice category had a considerably higher 

proportion in those reports. The results also show a strong correlation among all the sustainability 

perspectives (which was strongest between EC and SO and weaker between EN and SO and EC and 

EN). To examine the correlation between EN and SO more closely, as the two mainly non-financial 

perspectives, companies were categorised into quadrants above or below the sample mean in each 

perspective. Most companies were in the ‘both EN and SO above” (256) or ‘both below the average’ 

(249) categories, which may suggest that companies follow a format for their sustainability reporting, 

and if they have comprehensive reporting in one perspective, it is likely that they will also have 

comprehensive reporting in another perspective. 

Given that the average reporting in each sustainability perspective was not high, a closer look at the 

type of reported indicators (Table 4.4) shows that there were some indicators that were not reported by 

any company. These were the indicators that were introduced in the G4 standard and had not been 

adopted by the sample companies during the study period. However, there were some indicators in the 

previous versions of the standard that were also reported infrequently. There were no indicators from 

EC and PR that were reported infrequently but some that reported frequently. There were no indicators 

in the ‘most frequently reported’ category from human rights, society, or product responsibility.  

To date, this is one of the largest samples used to analyse the sustainability reporting of companies over 

a five-year period. 

 

4.3. Section two: Contextual factors  

This section studies the differences in the reporting of companies of different sizes and industries in the 

GRI world benchmark sample. 
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Figure4.9: Level two: Contextual factors. 

 

4.3.1. The relationship between industry and the extent and nature of sustainability 

reporting 

As discussed in Chapter 2, industry characteristics can affect the comprehensiveness of companies’ 

sustainability reports. Some studies find greater voluntary reporting in highly polluted and more socially 

and environmentally sensitive industries (Dilling, 2010; Hu & Liu, 2011; Z. Li & Guo, 2011; Yang, Li, 

& Shen, 2011). 

To see the effect of industry on sustainability reporting, companies were analysed in terms of their 

industries. The sample consisted of 27 industries (according to the GRI database). The number of 

companies and the number of sustainability reports per industry are presented in Table 4.5. 
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Table4.5: Number of companies and sustainability reports in each industry during the study period, 

2010-2014. 

 

A one-way ANOVA41 was used to test if there were any differences among the GRI reporting in each 

category of the companies from different industries.  

                                       
41 One-way ANOVA tests are not sensitive to normality, and therefore, a parametric test was used (Glass, Peckham, & Sanders, 

1972). 
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Table4.6: Differences between the mean of reporting of each sustainability category over the five-

year period, 2010-2014. 

ANOVA 

 Sum of squares df Mean square F Sig. 

EC mean 

Between groups 50.077 26 1.926 1.319 0.133 

Within groups 1124.523 770 1.460   

Total 1174.600 796    

EN mean 

Between groups 1187.010 26 45.654 1.848 0.006 

Within groups 19017.971 770 24.699   

Total 20204.981 796    

LA mean 

Between groups 327.149 26 12.583 1.080 0.358 

Within groups 8968.094 770 11.647   

Total 9295.244 796    

HR mean 

Between groups 201.228 26 7.740 1.179 0.247 

Within groups 5055.530 770 6.566   

Total 5256.758 796    

Society mean 

Between groups 152.400 26 5.862 1.471 0.062 

Within groups 3067.834 770 3.984   

Total 3220.234 796    

PR mean 

Between groups 104.497 26 4.019 1.122 0.307 

Within groups 2757.616 770 3.581   

Total 2862.113 796    

 

Table 4.6 shows that there are only statistically significant differences between the reporting of 

environmental indicators (p=0.006) and between the reporting of social indicators (p=0.062) among 

these industries.  

The percentages of reporting by industry in the peak year of reporting (2012) was then analysed. The 

reported environmental and social indicators were used and companies in each industry were classified 

according to their 2012 reporting mean. As mentioned previously, the environmental and social means 

were around 12 and 19, respectively. Table 4.7 contains the reported environmental and social GRI 

indicators, by industry, above and below the mean.  
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Table4.7: Industry and sustainability reporting categories,2012. 
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The results in the last row show that 34% of companies reported above the sample means in both EN 

and SO and 33% of companies reported below the sample means, which indicates that most companies 

in the sample reported both EN and SO indicators either above or below the sample mean. The highest 

percentage of companies in the ‘EN and SO above mean’ category belonged to the Airport operators, 

Chemicals, and Waste management industries. Given that Airport operators and Chemicals are 

environmentally sensitive industries, more reporting of environmental perspective indicators is to be 

expected. Waste management is a service company, and as such reporting of more social perspective 

indicators is also to be expected. 

Given the industry type, companies in the Agriculture and Mining and metals industries would be 

expected to report more environmental perspective indicators. However, the results show that most 

companies in these two industries are in the ‘EN and SO below mean’ category.  

It was expected that there would be more environmentally sensitive industries in the ‘EN above, SO 

below mean’ category, however, there were higher percentages of companies in the Financial services 

and Media industries in this category. On the other hand, more service companies were expected in the 

‘EN below, SO above mean’ category. However, industries such as Chemicals, Construction and real 

estate, Healthcare products, Logistics, Manufacturer, Transportation service, and Water utilities had a 

higher number of companies with a higher number of social perspective indicators than environmental 

perspective indicators. 

There were only three companies from the Oil and gas industry in the sample, and despite their 

industry’s environmental sensitivity, two were in the ‘EN below, SO above mean’ category. 

Most studies have only considered companies in environmentally and socially sensitive industries. As 

can be seen in Table 4.7, there were low numbers of companies in the sample in certain industries. 

Therefore, to investigate the association between industries and reporting, companies in the sample was 

categorised into highly polluted and non-highly polluted industries.  

Elijido-Ten (2010) categorised companies in the energy, utilities, transportation, materials, and 

telecommunication industries as being highly polluted. Clarkson et al. (2008) considered pulp and 

paper, chemicals, oil and gas, metals and mining, and utilities as highly polluted industries. Guided by 

the literature and the industries’ lines of operations, this study considered Agriculture, Airport operators, 

Automotive, Chemicals, Conglomerates, Electric utilities, Food processing, Forestry and paper, 

Healthcare products, Manufacturer, Mining and metals, Oil and gas, Textiles and apparel, 

Transportation service, and Water utilities as highly polluted industries, and the remaining industries as 

non-highly polluted. The number of reports in each category per year are presented in Table 4.8. 

 



110 

 

Table4.8: Number of reports in both highly polluted and non-highly polluted industries during the 

study period, 2010-2014. 

 
2010 2011 2012 2013 2014 

highly polluted 47 283 285 259 104 

non-highly polluted 76 458 469 411 147 

 

Like the previous section, the average number of indicators reported in both the highly polluted and 

non-highly polluted industries were calculated using the formula in Equation 4.1. To calculate the 

average number of indicators reported, the total number of indicators reported each year was divided 

by the total number of companies in each industry category (highly polluted and non-highly polluted) 

that used the GRI guidelines in their sustainability reports. The trends of the means of the reported 

sustainability indicators in these two categories during the study period are presented in Figure 4.10. 

 

Figure4.10: Trend of reporting by companies in highly polluted and non-highly polluted industries, 

2010-2014 

As can be seen in Figure 4.10, the non-highly polluted trend is very similar to the world benchmark 

trend (Figure 4.4). In 2010, the average of reported indicators was 15 for both polluted and non-polluted 

industries, and had an upward trend from 2010 to 2011. However, reporting by non-highly polluted 

industries increased at a higher rate, with an average of 33 indicators, and was stable until 2012. 

Reporting by highly polluted industries jumped from 15 indicators in 2010 to 29 indicators in 2011, 

peaked at 35 indicators in 2012. Both industry categories peaked in 2012, at around 34 to 35 indicators. 

There were similar downward trends in both industry categories, with an average of 25 indicators per 

report in 2013, which continued to decrease in 2014, with a sharper decline in the number of indicators 

reported by companies in the highly polluted industry category.   
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The next analysis tested for statistically significant differences in the average number of reported GRIs 

between the two industry categories. The two types were compared with each other using the mean of 

the reported GRIs in each sustainability category, using an independent t-test.  

 

Table4.9: T-test comparing the five-year means of GRIs reporting of companies in highly polluted 

industries with those in non-highly polluted industries.  

 Level of importance 

 

Levene's test for equality of 

variances 

t-test for equality of level of 

importance means 

EC mean 

Equal variances 

assumed 

0.006 

(0.938) 

0.998 

(0.319) 

EN mean 

Equal variances 

assumed 

0.065 

(0.798) 

1.226 

(0.221) 

LA mean 

Equal variances 

assumed 

0.664 

(0.415) 

1.665 

(0.096) 

HR mean 

Equal variances 

assumed 

1.405 

(0.236) 

0.824 

(0.410) 

SO mean 

Equal variances 

assumed 

0.012 

(0.912) 

0.691 

(0.490) 

PR mean 

Equal variances 

assumed 

0.798 

(0.372) 

0.946 

(0.344) 

 

Table 4.9 shows no statistically significant differences between the means of the reported GRIs in any 

of the sustainability categories between companies in highly polluted industries and those in non-

polluted industries. This is in contrast to the results of the studies conducted by Patten (2002), Aerts, 

Cormier, and Magnan (2008), and Liu and Anbumozhi (2009), but similar to the results of the study of 

Sri Lankan public companies by Dissanayake et al. (2016).   

Given that the results of the world benchmark sample show no differences between the means of the 

indicators reported by companies in highly polluted and non-highly polluted industries, it appears that 

industry does not affect the reporting of sustainability GRI-indicators. However, it should be mentioned 

that there are other factors such as size (see below) and country that may influence these results, which 

have not been considered in this analysis. Another consideration is that the results only compare whether 

the companies reported indicators or not, without considering the level of disclosure of those that did 

report. 
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4.3.2. Level two: The relationship between size and the extent and nature of sustainability 

reporting 

As discussed in Chapter 2, size is another factor with potential influence on sustainability reporting. To 

test the effect of size on the reporting of sustainability GRI indicators in the world benchmark sample, 

the sample was divided into three size categories42: small, medium, and large. The frequency of the 

reports in each category during the study period is presented in Table 4.1043. 

Table4.10: Number of reports in each size category, 2010-2014. 

  2010 % 2011 % 2012 % 2013 % 2014 % 

Small 17 14% 100 13% 99 13% 85 13% 30 12% 

Medium 18 15% 157 21% 157 21% 146 22% 58 23% 

Large 88 72% 484 65% 498 66% 440 66% 164 65% 

Total 123 100% 741 100% 754 100% 671 100% 252 100% 

 

The trend of reporting for each size category is demonstrated in Figure 4.11.  

 

Figure4.11: Trends of GRI indicators reporting in each size category, 2010-2014. 

The results show similar trends in the reporting of GRI indicators between the three size categories in 

the world benchmark sample during the study period. Small companies had the highest number of 

reported indicators in 2010, and had an increasing trend similar to the other two samples, but less in 

2012. All companies peaked in 2012, with slight differences in the number of indicators reported, 

                                       
42 This categorisation is based on the GRI database categorisation, which was explained in Chapter 3.  
43 Changes in the number of companies with sustainability reports do not necessarily represent the number of companies that 

published sustainability reports, since these companies simply may have not uploaded their reports to the GRI database.  
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followed by decreasing trends. To see whether the differences among the number of reported indicators 

among companies with different sizes were statistically significant, the differences in the number of 

reported indicators in each category were tested using a one-way ANOVA.  

The results showed statistically significant differences among companies with different sizes for the 

number of reported human rights indicators (F (2,794) =3.061, p=0.047). The highest mean was 3.75, 

with a maximum of 11 reported indicators in small companies, followed by 3.29 in large companies 

and a maximum of 11 reported indicators. Medium size companies had the lowest mean (2.97) and a 

maximum of nine reported indicators. However, there were no statistically significant differences for 

the other categories. These results are different from those of previous studies (e.g.  Gray et al. (2001), 

Cho and Patten (2007) and Lungu et al. (2011)), who argue that larger organisations can be expected to 

have a higher disclosure rate for their environmental and social activities, and that having more 

resources does not necessarily mean that companies will engage more comprehensive sustainability 

reporting.  

Summary: Section two 

In level two, tests were conducted to identify any differences in sustainability reporting among 

companies in the world benchmark sample of different industries and sizes. According to the literature, 

industry and size are factors that can affect sustainability reporting. The sample was divided into 27 

industries and the number of reported GRIs for each industry were compared using a one-way ANOVA. 

The results showed statistically significant differences among these industries only for environmental 

and society indicators. As discussed in ‘level one’, most companies were categorised in either ‘EN and 

SO above the average’ reporting or below. The results of this section showed that higher percentages 

of companies in each industry are either in ‘EN and SO above the average’ or both below. Being in both 

above and below categories had no specific industry, and there were high percentages of both highly 

polluted and non-highly polluted industries in both categories. Differences between the average number 

of reported GRIs in both highly polluted and non-highly polluted industries were also tested. The results 

showed no statistically significant differences between these two industries. 

Differences in the sustainability reporting were tested among companies of different sizes, with the 

sample split into three size categories: small, medium, and large. The results showed only significant 

differences in the number of human rights indicators reported. Therefore, it is concluded that larger 

companies do not necessarily engage in more comprehensive voluntary reporting, which contrasts with 

arguments made by some previous studies.  

The next section examines data from a different database comprising Australian companies from two 

industries: mining and metals and financial services.  
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4.4. Section three: Diagnostics-Australian companies 

 

 

 

 

 

 

 

 

 

 

Figure4.12: Level three: Diagnostics of sustainability GRIS reporting in Australian companies. 

As discussed in Chapter 3, to conduct a more detailed study of sustainability reporting, this study used 

a relatively small sample of sustainability reports published by Australian companies in the financial 

services (FS) and mining and metals (MM) industries during the period 201144–2014. The numbers of 

reports in the sample, by year and industry type, are presented in Table 4.11. 

Table4.11: Number GRI-based sustainability reports, by industry type and year, 2011-2014. 

 2011 2012 2013 2014 

MM 1445 14 13 11 

FS 12 12 12 10 

 

4.4.1. The extent and nature of sustainability reporting by the Australian companies 

Similar to the previous study of GRI reporting in the world benchmark (section 4.2), the extent of the 

GRI-based sustainability reporting of Australian companies in both the MM and FS industries is 

reviewed, commencing with the MM industry. 

                                       
44 As discussed previously, there were not enough reports for companies in these two industries in 2010, therefore the study 

period started from 2011. 
45 The total number of MM companies was 16; however, not all of them had individual sustainability reports separated from 

their annual reports during the study period. For the purpose of this chapter, only companies with separate sustainability reports 

have been selected.  

 

Section three 
Australian companies

Mining and metals

Reporting percentage

Financial services

Trend Extent



115 

 

Mining and metals 

The bars in figure 4.13 represent the average number of indicators reported each year, while the line 

represents the number of companies that issued sustainability reports each year.  

 

Figure4.13: Number of companies in the Australian MM industry that issued GRI-based 

sustainability reports and the mean number of GRI indicators reported, 2011-2014. 

Figure 4.13 shows that contrary to the trend of the GRI indicators reporting in the world benchmark 

sample, MM companies in Australia had a decline in GRI indicators reporting in 2012, an increase in 

2013, and then remained constant until 2014.  

 

Figure4.14: GRI sustainability indicators reporting trends for Australian MM companies, 2011-

2014. 

Figure 4.14 shows the percentage of the GRI indicators reporting in Australian MM companies for 

2011– 2014. As with the world benchmark sample, Equation 2 was used to calculate this percentage. 
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Figure 4.12 shows that in 2011, the percentage of the GRI indicators reporting in Australian MM 

companies was 46% (of an available 81 indicators). Contrary to the world benchmark trend, this 

percentage dropped to 42% in 2012 and jumped to 49% in 2013. Assuming that companies applied the 

G3.1 version of the GRI guidelines in 2014, the reporting percentage stayed the same, while using the 

GRI-G4 format with an additional 10 indicators resulted in the trend dropping to 44% in 201446.  

 

Figure4.15: Average distribution of the GRI sustainability perspectives in Australian MM 

companies, 2011-2014. 

Figure 4.15 presents the total distribution of the reporting of the various GRI categories by companies 

in the sample, for the period 2011-2014.  

Economic category: the minimum number of economic indicators reported was one (EC1). There was 

a wide range between 25% to 75% of companies in 2011 (two to seven indicators), which reduced 

considerably in 2012 (four to six indicators). There were some companies that reported all the EC 

indicators in 2011 (nine indicators), which dropped to eight in 2012. Economic GRI indicators reporting 

was almost identical in 2012 and 2013. In 2014, the maximum number of reported GRI indicators 

increased to nine, while 50% of companies reported between two and six indicators.  

Environmental category: the minimum number of reported environmental GRI indicators by these 

companies was six for the whole period (except in 2012, which the number dropped to five), compared 

to the world benchmark of zero. Twenty five percent of companies reported in a considerably wide 

range (between six to an average of 12 indicators) in 2011, while 50% reported between 12 and 21 

indicators on average. The maximum number of reported indicators in 2011 was 25 while the majority 

                                       
46 Examination of individual reports showed that some companies reported additional indicators introduced in the GRI-G4.  



117 

 

of companies reported up to 22 indicators which dropped to 20 indicators in 2012, but then increased 

to 23 and 24 indicators in 2013 and 2014, respectively.  

Labour practice category: the minimum number of reported indicators in this category was one for the 

whole study period. There was a wide range of reported indicators (three to nine) among the majority 

of companies in the sample in 2011, which decreased noticeably in 2012 and 2013. The maximum 

number of indicators reported by the bottom 25% of companies increased from three in 2011 to four in 

2012 and five in 2013. In 2014, while the maximum and minimum number of reported indicators stayed 

the same as 2013, the maximum number of indicators reported by the bottom 25% decreased to four. 

Human rights category: there were few companies that reported no indicators. HR had a wide range 

of indicators, with 50% of companies reporting between one and seven indicators. There were very few 

companies that reported all the HR indicators in 2011 and 2012 (11 indicators). In 2012, the number of 

reported indicators for 50% of companies increased from two to five, which remained constant until 

2013. However, the maximum number of reported indicators dropped from ten to eight number of 

reported GRIs by these companies was in a close range. 

Society category: very few companies reported no data in this section, and the maximum number of 

reported indicators during the study period was nine. Most companies reported between one and five 

indicators. 

Product responsibility: there were fewer fluctuations in the reporting of PR indicators in this sample. 

More than 25% of companies did not report on product responsibility in 2011, although this percentage 

dropped in 2012. No company reported all the PR indicators, and the maximum number reported was 

seven (of an available nine). There were very few companies with more than six reported indicators in 

this section.  

The percentage of each category in the sustainability reports and their comparisons with the GRI 

percentages are presented in Figure 4.16.  

 

Figure4.16: Percentage of reporting of each sustainability category per year in Australian MM 

companies, 2011-2014, in comparison with the GRI percentage. 
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In 2011, 44% of the indicators in the sustainability reports of Australian MM companies were 

environmental, followed by social indicators at 43% and economic indicators at 13%. Except for the 

economic indicators, there were fluctuations in the percentage of reporting of environmental and social 

indicators during the study period. Compared to the percentage of each category in the GRI guidelines, 

the results suggested that Australian companies in MM focus more on reporting economic and 

environmental perspectives than social ones. Economic indicators constantly had 13% of sustainability 

reports during the study period. Environmental indicators formed the highest proportion of these 

reports, which is expected given the operations of these companies and their industry’s environmental 

sensitivity. This proportion also were above the percentage of environmental indicators in the GRI 

guidelines (37%). 

Financial services 

In this section, the same analyses are repeated for Australian companies in the financial services 

industry, a non-highly polluted industry.  

 

Figure4.17: Number of companies in the Australian FS industry with GRI-based sustainability 

reports and the mean number of GRI indicators reported, 2011-2014. 

Figure 4.17 shows a different trend in the reported sustainability GRI indicators in FS compared to MM 

companies. This trend is more like the trend of the world benchmark sample. The average number of 

reported indicators was 28 (of an available 81) in 2011. This number increased and peaked at 34 

indicators in 2012, and is similar to the number of reported indicators in both the world benchmark and 

Australian MM company samples in 2012. After 2012, both the number of reported indicators and the 

number of reporting companies declined.  

Using Equation 2, the percentage of reporting of the GRI indicators by FS companies each in year was 

calculated. The results are presented in Figure 4.18. 
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Figure4.18: GRI sustainability indicators reporting trends in Australian FS companies, 2011-2014. 

FS companies in Australia reported 34% of the GRI indicators in 2011, which was less than both the 

world benchmark and Australian MM companies. This percentage peaked at 42% in 2012 and decreased 

slightly in 2013. The percentage of GRI reporting decreased further in 2014, under both versions of the 

GRI standards (G3.1 and G4).  

As with the previous section, the number of reported indicators in each category was reviewed to gain 

a better knowledge of the reporting pattern in each perspective. 

 

Figure4.19: Average distribution of the reporting of GRI sustainability perspectives in Australian FS 

companies, 2011-2014. 
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Figure 4.19 presents the average distribution of the reporting of various GRI categories in the FS sample 

for 2011-2014.  

Economic category: there were few companies with no reported data in their economic section, and 

the maximum number of reported indicators in this section was eight. No company during the study 

period reported all economic perspective indicators. The number of reported indicators increased from 

2011 to 2012, but remained stable for the rest of the study period.  

Environmental category: there were two companies that did not report any indicators in this category 

in 2011. The maximum number of indicators reported in 2011 was 16 which jumped to 23 in 2012. The 

highest number of indicators reported was in 2014 (24) and the widest range of reported indicators by 

the majority of these companies was in 2012 (three and 23).  

Labour practice category: there was more variation in LA reporting by these companies with the lowest 

reported indicators in 2012. Even though some companies did not report any of these indicators, the 

highest number of reported indicators by these companies was in 2014 (14). None of the companies 

reported fully on these indicators.  

Human rights category: there were only three companies that had more than five indicators in the 

human rights category in 2011 and the rest had none or just one. However, there was a sudden increase 

in 2012, and although there were still some companies (more than 25%) that reported no HR indicators, 

the maximum number of reported indicators was nine, and most companies had between zero and eight 

indicators in their reports. There was a slight decline in 2013, and the maximum number of indicators 

decreased to eight. Similar to LA, there was a noticeable increase in the number of reported indicators 

in 2014, and the maximum number of reported HR indicators was 11.  

Society category: while there were some companies with no reported indicators across the study period, 

there was an increasing trend in the maximum number of reported indicators by the majority of these 

companies. The maximum number of reported indicators was in 2014 (nine indicators) and there was a 

wide range of reported indicators (zero to eight) among these companies.    

Product responsibility category: similar to SO category, there were some companies that did not report 

any of PR indicators across the study period. The maximum number of reported indicators and the 

maximum number of reported indicators by the majority of these companies peaked in 2012 (eight and 

six respectively) which both dropped in 2014.  

Similar to the previous two analyses, the reporting percentage for each sustainability report category 

was compared with the GRI standard. The results are presented in Figure 4.20. 
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Figure4.20: Percentage of reporting of each sustainability category per year by Australian FS 

companies, 2011-2014, in comparison with the GRI percentage. 

Social reporting represented the highest proportion of the sustainability reports of the Australian FS 

companies in the sample in 2011, which with some variations, stayed the highest compared to other 

perspectives during the study period. Compared with the GRI guidelines, the results show that in 2011, 

there was more focus on reporting labour practices (25% compared to 18% in the GRI), society (13% 

compared to 12% in the standard), and product responsibility indicators (12% compared to 10% in the 

standard), than environmental indicators (32% compared to 37% in the standard). In 2012, reporting of 

environmental and human rights indicators increased, while labour practices, society, and product 

responsibility indicators decreased. Labour practices and human rights percentages remained stable 

until the end of the study period, while there were variations in EN and PR percentages. Compared to 

the results of the MM companies in Figure 4.17, there were less deviations from the GRI percentage of 

each category among FS companies (especially in the environmental category).  

Summary: Section three 

The steps taken to study the extent and trend of sustainability reporting by Australian companies in the 

MM and FS industries were similar to those taken for the world benchmark sample. Similar to the world 

benchmark sample, the average numbers of reported GRIs in both industries were low. 

The results show that MM companies had a different sustainability reporting trend compared to the 

world benchmark sample. MM companies had the lowest percentage of reported GRI indicators in 2012, 

and a reporting peak in 2013. There was also more variation in the extent of the reporting of each 

sustainability category. Except for EC, none of the other categories was fully reported by any of the 

companies in the sample. The maximum number of environmental perspective indicators reported was 

close to the average of the world benchmark sample, however, the maximum number of social 
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perspective indicators reported was noticeably lower than the average of the world benchmark sample 

(especially the LA category). Compared to the GRI standard, the percentage of the environmental 

perspective indicators in the sustainability reports of Australian MM companies was considerably above 

the GRIs’ followed by the economic perspective. The social perspective, especially human rights 

categories percentages were below the standard percentage (13%). Considering these companies belong 

to highly polluted industries, their focus on reporting the environmental results of their activities was to 

be expected, as shown by Figure 4.17, where over 40% of reports was environmental indicators. 

Australian FS companies had a more similar trend of GRIs reporting to the world benchmark sample. 

On average, the companies had a higher number of reported GRIs compared to the world benchmark 

sample, but a lower number than the Australian MM companies. The percentage of reported GRI 

indicators was also low, with very slight variations during the study period. Similar to the world 

benchmark sample, the maximum percentage of reported indicators was in 2012. Like the other two 

samples (the world benchmark and the Australian MM samples), there were some FS companies that 

reported all the EC perspective indicators. The maximum number of environmental indicators reported 

was 24, which was lower than the other samples. Given the FS industry belongs to the non-highly 

polluted industry category, it was expected to find less reporting in the EN perspective. This is shown 

in Figure 4.21, where environmental reporting, although still the highest of the reporting categories, is 

lower than the MM companies. In the social perspective, only some companies reported all HR and PR 

indicators. However, the maximum number of indicators reported in each social category were more 

than MM companies. Comparisons of the reporting patterns of these companies and the GRI standard 

show that LA category had noticeably higher percentage of sustainability reports than LA category in 

GRI (18%) while the HR category percentages were below the GRI standard (13%) during the study 

period. 
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 4.6. Section four: Comparative analyses-A comparison of global vs Australian 

sustainability reporting  

 

 

 

 

 

 

 

 

 

 

Figure4.21: Section four: Comparative analyses. 

In this section, the results of the analysis of the sustainability indicators in the GRI world benchmark 

reports are compared with the sample of Australian companies. The sustainability reporting patterns of 

FS and MM companies in the world benchmark sample are compared with their peers in Australia. 

Since the Australian reports are reviewed from 2011 (and not 2010), the world benchmark sample 

reports are reviewed for the same period.  

Mining and metals companies in the world benchmark and Australian samples 

There were 14 MM companies in Australia and 18 MM companies in the world benchmark sample that 

used the GRI guidelines in their sustainability reports during the study period. The average numbers of 

the reported GRI indicators by these companies are presented in Figure 4.22. 
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Figure4.22: Comparison of the reporting of sustainability indicators by MM companies in the 

Australian and world benchmark samples, 2011-2014. 

According to Figure 4.22, the average number of indicators reported by companies in the MM world 

benchmark sample was noticeably less than the equivalent Australian companies. The gap was at its 

minimum in 2012, where the number of reported indicators by the companies in the world benchmark 

sample peaked at 26. To understand in which areas of sustainability reporting the companies in the two 

samples differ, the average number of GRI indicators reported in each sustainability perspective of the 

two samples were compared with each other. The mean was calculated by calculating the mean number 

of reported GRI indicators in each category (e.g. EC) per year, and then calculating the mean for the 

four-year study period. 

 

 Figure4.23: Comparison of the mean number of indicators reported by the MM companies in the 

world benchmark and Australian samples, by perspective. 
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Figure 4.23 shows that for all the sustainability categories, Australian companies had a noticeably 

higher average number of reported indicators. Even though companies in both samples are in highly 

polluted industries, the maximum reporting gap existed in the environmental category and the minimum 

reporting gap in the product responsibility category.  

To test if these differences were statistically significant, an independent t-test was conducted between 

the means of the reported indicators in each category for the period 2011-2014. The results showed 

statistically significant differences for EC in 2013 and 2014, and EN in 2012, 2013, and 2014; there is 

no statistically significant differences between the averages of reported indicators in each of the 

sustainability categories of the two samples. 

Financial services companies in the world benchmark and Australian samples 

There were 12 companies in the Australian FS industry and 35 FS companies in the world benchmark 

sample with GRI-based sustainability reports. The average number of indicators reported by these 

companies during the study period is compared in Figure 4.24.  

 

Figure4.24: Comparison of reporting of sustainability indicators by FS companies in the Australian 

and world benchmark samples. 

This shows that the number of reported GRI indicators by FS companies in the world benchmark sample 

during the study period was lower than companies in the Australian sample, except for 2013, where 

both samples had a total of 33 reported indicators across the three sustainability perspectives. To analyse 

this further, the average numbers of the reported indicators in each sustainability perspective for these 

two samples are compared in Figure 4.25.  
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Figure4.25: Comparison of mean number of reported indicators by FS companies in the world 

benchmark and Australian samples, by perspective. 

Like the MM companies, Figure 4.25 shows that the average number of reported indicators in all the 

sustainability categories were higher in the Australian sample compared to the world benchmark 

sample. The maximum gap existed in the environmental perspective, where Australian companies 

reported 11 indicators on average, while the FS companies in the world benchmark sample had only 

eight.     

An independent sample t-test was again used to test for statistically significant differences in the 

averages of reported indicators in each category. The results showed that except for the EN average in 

2014, there were no statistically significant differences in the average number of indicators reported by 

FS companies in the Australian and world benchmark samples.  

Summary: Section four 

The reported GRI indicators in the sustainability categories of the two sectors show a considerable focus 

on disclosing environmental information. This may be due to external forces from stakeholders, such 

as competitors, employees, and customers (Bansal & Roth, 2000; Darnall, 2006; Pan, 2003), due to the 

higher importance of this perspective for them or higher pressure from regulators or public authorities 

to report them (Bansal, 2005; Magrini & dos Santos Lins, 2007; Rothenberg, 2007).  

4.7. Conclusion  

In this chapter, longitudinal and cross-sectional analyses were conducted on the nature and level of GRI 

indicators reporting. Three samples were included in this study: 797 companies from the world 

benchmark sample, 14 Australian MM companies, and 12 Australian FS companies. Trends of 

sustainability reporting by companies in the world benchmark sample over a five-year period were 

identified, as were trends by companies in the Australian sample over a four-year period. Results 

showed that the levels of GRI indicators reporting were low in all the three samples. The percentage of 
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each sustainability perspective was different from the GRI standards, which could be partly due to the 

company’s industry. Companies in the MM industry focus more on reporting environmental indicators 

than social indicators, and FS companies were more focused on reporting social indicators than 

environmental indicators. The major focus of the global reports (world database), which are from 

different industries, were on social indicators, specifically labour practice indicators, followed by 

economic indicators. The environmental indicators were among the least reported across the period. 

Some of the indicators that were not reported are among the indicators that were added in the new 

version, and companies may not have applied the new indicators within the study period.  

Results of the world benchmark analysis found that there are some indicators that were barely reported, 

or not reported at all, during the five-year period. In contrast, there were some indicators with the highest 

percentage of reporting. The question therefore arises as to why there is such variability in reporting. 

According to Hedberg and von Malmborg (2003), differences in reporting by companies who use the 

GRI can be due to the fact that the GRI standards only provide recommended reporting guidelines and 

a template, and companies are free to make their own adjustments. Therefore, there is no obligation to 

use all the indicators in the guidelines.  

In addition, according to DiMaggio and Powell (1991), differences in sustainability reporting can be 

explained by institutional theory, which suggests that companies may have a different style of reporting 

due to their managers’ perceptions of their market and stakeholders. 

Companies may feel they cannot justify the cost of providing such information for stakeholders, or they 

may consider that publishing some indicators can send a negative message about their performance. 

There are also other possible factors. Companies may not consider the GRI to be relevant to their 

business, or they may not have any results for those indicators (they were zero for these companies), 

and therefore companies did not report them.  

Exploring this further, one reason for not including an indicator in a sustainability report could be due 

to the indicator’s inapplicability to the company’s operations. Since these are general indicators 

assumed to be applicable for all industry types, perhaps it is necessary to make some adjustments to the 

GRI standard guidelines to increase the relevance of these indicators to the sustainability reports of 

organisations.   

Level two examined the effect of contextual factors (industry type, polluted vs non-polluted industry 

type, and size) on GRI reporting. The results showed that there were industry differences among 

companies only in the reporting of environmental and society indicators. There were no statistically 

significant differences in reporting any of the sustainability perspectives in companies from both highly 

polluted and non-highly polluted industries. There were statistically significant differences among 

companies from different sizes in reporting human rights indicators. However, there was no direct 
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relationship between size and GRI indicators reporting. Therefore, having more resources may not 

cause companies to have more comprehensive sustainability reporting.  

In level three, the extent and nature of sustainability reporting of Australian companies in two industries 

were studied: MM and FS. The results showed that the average number of reported GRI indicators by 

Australian companies was low, similar to companies in the world benchmark sample. FS companies 

had similarities in the trend and extent of their GRI reporting compared to companies in the world 

benchmark sample, while MM companies were different. Australian MM companies reporting on more 

environmental indicators and fewer on social perspective indicators compared to the other two samples, 

and FS companies reported on fewer environmental indicators and more social perspective indicators.  

The last section of this chapter compared the GRI indicators reporting by companies from the same 

industries in both the world benchmark and Australian samples. The results showed that except for the 

statistically significant differences in the average of reporting of some sustainability categories, most 

of the sustainability categories had almost similar patterns of reporting in the two samples. This suggests 

that the major focus of GRI indicators reporting in companies from the same industries and different 

locations (World benchmark vs Australia) is almost similar.  

The reported GRIs in the sustainability categories of the two sectors show a considerable focus on the 

disclosure of environmental information. This may be due to external forces from stakeholders such as 

competitors, employees, and customers or higher importance of this perspective for these companies or 

higher pressure from regulators or public authorities on these companies to report these indicators.  

The results of this chapter can also be used to find the most and least GRI reported indicators. One of 

the advantages of this study is that the global sample is large enough to include companies in different 

regions, industries, and sizes. However, to have a more in-depth understanding of reporting patterns 

and sustainability performance, there is a need to conduct a more in-depth analysis of sustainability 

reports. Since it is impossible to study the reports of the world benchmark companies individually, in 

the following chapters the sustainability reports of the samples of the Australian MM and FS companies 

will be reviewed to enable a more detailed analysis of voluntary reporting by companies from both 

highly polluted and non-highly polluted industries. 
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Chapter 5 : Survey of GRI reporting 

5.1. Introduction 

The previous chapter examined the trend of sustainability reporting over 2010–2014. There were 

differences in the reporting of various sustainability perspectives and the indicators reported by 

companies of different sizes and industries. This chapter describes the results of a survey carried out to 

address the objective to develop models to assess sustainability reporting and performance. The survey 

complements Chapter 4’s results concerning the most commonly used sustainability indicators and the 

link between sustainability reporting and company characteristics. Company characteristics from the 

survey are tested for statistically significant differences in the level of reporting and importance of 

sustainability indicators. Characteristics included public or private forms, industry, and size to see if 

there is a need to develop separate models for different characteristics. The survey was also used to 

compile a sustainability composite index for evaluating sustainability disclosure and performance. 

5.2. Survey47  

Participants were asked about the level of significance of each GRI indicator to their company’s 

performance using a five-point Likert scale. 

1: unimportant; 

2: possibly important but we don’t report it; 

3: important but we don’t report it; 

4: important and we report it; 

5: not applicable/don’t know. 

Participant were also asked whether the indicators could be categorised into any of the four perspectives 

of the balanced scorecard (BSC). The results of this section will be discussed in Chapter 8.  

The survey was tested using academic staff and PhD students at the University of Auckland (a total of 

10). Ethics approval was obtained on 17 July 2015, reference number 014281. 

The survey initially targeted members of the Chartered Institute of Management Accountants (CIMA), 

which agreed to send the survey to their members. The researcher considered CIMA members to be 

knowledgeable about which sustainability indicators affect performance and how they could be 

categorised. The link to the online survey was sent to 780 members in New Zealand, of which 53 opened 

(7%), 21 started (3%), and 19 (2.5%) completed the survey. The first response was on 4 September 

2015 and the last on 10 December 2015.  

                                       
47 The full survey is provided as a supplementary resource.  
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Given the low response from the CIMA, contact was made with a digital data collection company, 

‘Researchnow’48, to send the survey to managers of companies in Australia and New Zealand. The 

survey was sent to 26,795 managers; 23,695 from Australia and 3,100 from New Zealand. Of the 26,795 

participants, 1,882 started and 231 finished the survey. The difference between those who started (but 

did not finish) and those who finished the survey is due to the screening question at the beginning of 

the survey, which asked respondents if they were responsible for sustainability reporting. Of 231 

participants, ten participants had more than 95% ‘not applicable (N/A)’ responses, and were excluded 

from the sample. This resulted in a final sample size of 221. Table 5.1 shows that the total response rate 

was low, but it is clear the screening question eliminated most of those initially starting the survey. 

Table5.1: Distribution of the survey. 

Descriptions Researchnow CIMA Total 

Total invites 26,795 780 27,575 

Number of respondents who opened the survey 2,158 53 2,211 

Number of respondents who responded to the screening 

question 
1,882 N/A49 N/A 

Number of respondents who provided consent and started the 

survey 
231 21 252 

Total number of survey responses analysed 221 19 240 

 

As discussed in Chapter 3, companies were classified using the GRI standard categorisation. This 

categorisation has a category ‘others’, for companies that do not have any specific indicators. Survey 

participants were asked to specify their industry, and there were eight participants in the CIMA group 

in the ‘other’ category, one of which answered ‘travel and hospitality’ and was re-categorised as ‘event 

organizer’. The rest (seven companies) were categorised in additional industries in the ‘other’ category. 

In the Researchnow survey, two companies in the ‘others’ category (of 123 ‘others’) were re-categorised 

as food processing’ and one as ‘event organizer’. The rest (121) were categorised in additional industries 

in the ‘other’ category50, listed in the bottom half of Table 5.2. There was only one participant who did 

not identify their industry and could not be categorised under any of the additional categories, and 

therefore remained as ‘other’ in the ‘others’ category.  

                                       
48 https://www.researchnow.com/about-us/.  
49 As discussed previously, CIMA members were considered knowledgeable about which sustainability indicators affect 

performance and how the indicators could be categorised, and therefore there was no screening question for them. 
50 Categories similar to those used in Chapter 4 were used here. 

file:///C:/Users/Imogen/Dropbox/Imogen/In%20progress/www.researchnow.com/about-us/
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Table5.2: Survey data frequency of country, type, industry and size. 

 

5.2.1. Tests for reliability, response bias, and normality  

Since there were two sample groups (the CIMA group and the Researchnow group), a t-test for Equality 

of Means was conducted to see whether the two samples could be combined. The results51 showed that 

for all the categories, there were no statistically significant differences between the means of the two 

                                       
51 The results are provided in Appendix 6. 
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groups of participants, and they were therefore combined into one New Zealand group of 55 (20 + 35) 

companies. The survey was conducted online, and therefore participants could not do the survey more 

than once.  

Since the survey participants were from both Australia and New Zealand, a t-test52 and a Levene's Test 

for Equality of Variances were conducted for any statistically significant differences between the 

average reporting and sustainability indicator level of importance scores for all the Australian and New 

Zealand respondents. The results were not statistically significant for both sets of scores for each 

sustainability category in the two samples53. Therefore, the results of both countries were combined in 

the following analyses.  

The first stage of analysing the survey was to test for reliability and internal consistency of the data, 

focusing on the six sustainability categories, 91 sustainability indicators and indicators within each 

category used to group the GRIs. Cronbach’s alpha was calculated in SPSS to test the reliability of the 

results. Since the items in this survey measured a single construct (sustainability), it was expected that 

they would correlate with each other.  

Table5.3: Test of survey reliability. 

Reliability statistics 

Category  Cronbach's alpha Number of Items 

Six categories 0.935 6 

All indicators 0.992 91 

EC 0.922 9 

EN 0.986 34 

LA 0.957 16 

HR 0.978 12 

SO 0.970 11 

PR 0.966 9 

 

Table 5.3 reports that 93.5% of the variability in composite scores from combining the mean scores for 

six sustainability categories (EC, EN, LA, HR, SO, and PR) and 99.2% of the variability in composite 

scores from combining the scores for each GRI indicator would be considered as true score variances 

or internally consistent reliable variances. This means that, given the average of each sustainability 

categories, 93.5% of the variance in the scores is reliable, and therefore that (1-93.5%=6.5%) is an error 

variance and 99.2% of the variance in the score is reliable given the score of each GRI indictor. Since 

                                       
52 T-tests are not sensitive to normality assumptions.  
53 Results are provided in Appendix 7.  
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the minimum Cronbach alpha accepted in exploratory research is 0.7 (J. C. Nunnally, 1978) the 

Cronbach alpha of 0.935 and 0.992 show good reliability. 

As Table 5.3 shows, internal validity was also tested for indicators in each GRI category. As results 

show, the Cronbach alpha of all the indicators within each category were also above 90% which shows 

good reliability in indicators of each category as well.  

The analysis used a Corrected Item-Total Correlation test, which tests the correlation between each item 

and the composite score of the other items. Correlations among items are expected to be over 0.3 (A 

Field, 2006).  

Table5.4: Inter-item correlation matrix among items in the composite scores. 

Inter-item correlation matrix 

 EC mean EN mean LA mean HR mean SO mean PR mean 

EC mean 1.000 .595 .674 .580 .663 .655 

EN mean 0.595 1.000 .654 .634 .712 .744 

LA mean 0.674 0.654 1.000 .707 .778 .782 

HR mean 0.580 0.634 0.707 1.000 .799 .776 

SO mean 0.663 0.712 0.778 0.799 1.000 .857 

PR mean 0.655 0.744 0.782 0.776 0.857 1.000 

 

Table 5.4 shows that there are strong positive correlations among all items in the composite score; all 

correlations are above 0.5. ‘Cronbach’s Alpha if item deleted’ (Table 5.5) shows what the Cronbach’s 

alpha (or coefficient alpha) would be if an item in the composite score was deleted. The rationale is that 

the coefficient of deleting each item should be less than the coefficient with all the items included 

(0.935). 

Table5.5: The Cronbach’s alpha if an item is deleted from the composite score.  

Cronbach’s Alpha if item deleted 

EC mean 0.934 

EN mean 0.929 

LA mean 0.922 

HR mean 0.925 

SO mean 0.912 

PR mean 0.912 
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As can be seen in Table 5.5, all coefficients were less than the coefficient in Table 5.3 (although 

marginal for the EC mean). Therefore, removing any of the means would not increase data reliability. 

The Researchnow survey54 started on 17 November 2015 and closed on 18 December 2015. The first 

and last three days of the survey (early responses on 17, 18, and 20 November; late responses on 16, 

17, and 18 December) were examined for differences in their means. A Levene's Test for Equality of 

Variances and a t-test (both with assumptions of ‘equal’ and ‘not equal’ variance55) showed no 

statistically significant differences between the means of early and late responses for any of the 

sustainability categories. 

Figure 5.1 illustrates the sequences of questions in the survey as a flowchart. First participants were 

asked whether the GRI indicator was relevant. Next, they were asked about the level of importance of 

each GRI indicator to their company’s performance using the five-point Likert scale described earlier. 

Next, they were asked whether they reported these indicators. To study the level of importance of each 

indicator in the survey, the ‘not applicable/don’t know’ category was excluded, since those indicators 

were considered not relevant to the participants’ performance.  

 

Figure5.1: Flowchart of the sequences of the survey questions. 

                                       
54 The CIMA survey was not tested for bias since it had only 21 total respondents, which is too small for the tests to be 

performed.  
55 Details of the results are provided in Appendix 8.  
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Responses for the total participants (240) and each country (AU:186, NZ:54) were tested for normality 

using the Shapiro-Wilk test (Shapiro & Wilk, 1965). The results were statistically significant for all the 

indicators in the survey (p<0.05), indicating that the data was not normally distributed and therefore 

non-parametric tests should be applied.  

Having tested the data for reliability, bias, and normality, the following sections report the results of the 

analysis of the survey data. 

5.2.2. Differences between public and private organisations 

Participants were grouped into public56 and private organisations (private corporation, private 

partnership, and sole ownership) and tested for differences between the reporting and importance scores 

of each sustainability category using a t-test. The objective was to see if the results could be combined 

or if separate analyses had to be conducted for each group. The data were analysed in two categories: 

level of importance, which was the score mean for each category, and reporting/not reporting, where 

companies received a score of one or two57 for not reporting or reporting respectively.  

 

Table5.6: T-test of differences in the mean level of importance and reporting of each sustainability 

category by public and private companies. 

 

                                       
56 Public organisations in this study were any organisation defined as being part of the public sector by a legal framework at 

any level (Commission, 2017). 

 
57 For the purposes of performing analyses on SPSS, a score of zero could not be used for the ‘not reporting’ option. Therefore, 

a score of one was used for ‘not reporting’ instead.  

 

Level of importance Reporting 

Equality 

assumption 

Levene's Test for 

Equality of 

Variances 

t-test for equality of 

level of importance 

means 

Equality 

assumption 

Levene's Test for 

Equality of 

Variances 

t-test for equality 

of reporting/not 

reporting 

EC  

Equal variances not 

assumed 

10.829 

(0.001) 

3.414 

(0.001) 

Equal variances 

assumed 

0.673 

(0.413) 

2.552 

(0.012) 

EN  

Equal variances not 

assumed 

8.082 

(0.005) 

2.532 

(0.013) 

Equal variances not 

assumed 

3.407 

(0.067) 

2.719 

(0.007) 

LA  

Equal variances not 

assumed 

8.356 

(0.004) 

2.341 

(0.021) 

Equal variances 

assumed 

1.305 

(0.255) 

3.379 

(0.001) 

HR  

Equal variances not 

assumed 

12.200 

(0.001) 

2.755 

(0.007) 

Equal variances 

assumed 

1.391 

(0.241) 

2.000 

(0.048) 

SO  

Equal variances not 

assumed 

14.528 

(0.000) 

2.668 

(0.009) 

Equal variances 

assumed 

0.568 

(0.452) 

2.353 

(0.020) 

PR  

Equal variances not 

assumed 

22.512 

(0.000) 

4.456 

(0.000) 

Equal variances 

assumed 

0.993 

(0.321) 

3.350 

(0.001) 
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The results show statistically significant differences in the reporting means of all sustainability 

categories between public and private companies in the sample. Examination of the respective means 

showed that, on average, public sector organisations reported more in each category. They also 

considered all categories to be more important than private companies. A comparison of the average 

score of each indicator in both groups showed the following.  

For the economic perspective, there were statistically significant differences in the mean scores of EC2, 

EC4, EC5, and EC7 between the two groups. For reporting, there were statistically significant 

differences in the reporting of EC4, EC5, and EC7. These indicators are about ‘risk and opportunities 

opposed by climate change’, ‘financial assistance received from government’, ‘ratio of entry level wage 

by gender’, and ‘development and impact of infrastructure’, and the mean level of importance of these 

items was higher in public organisations. Climate change effects were a greater concern for public 

organisations in both Australia and New Zealand (also mentioned by Bui and de Villiers (2017)), given 

the issues relating to the ozone layer. Governmental organisations are expected to publicly account for 

all funding and expenditures in detail, oppose discrimination towards gender, and report the effects of 

their investment and development. Therefore, they put more weighting on those indicators. Public sector 

organisations also reported more on the indicators they considered to be more important.  

For the environmental perspective, there were no statistically significant differences between the levels 

of importance of the indicators for material usage, energy consumption, and water usage, and are 

important regardless of the type of company. There were statistically significant differences for 

indicators focused on biodiversity, such as habitat protection, number of endangered species, and gas 

emissions with public sector organisations having higher scores for these. Indicators that address the 

biodiversity effects of an organisation’s activities can be expected to be more important to public 

organisations, since it is part of their job to protect various species. However, since most highly polluted 

industries consist of private companies, a higher level of importance for their indicators regarding gas 

emissions was expected. However, perhaps because the public sector has a high concern for 

environmental issues (as discussed by  Dong and Burritt (2010) ) such as pollution, they also place a 

higher emphasis on the importance of those indicators . Public sector organisations must also report 

these indicators, even though they do not consider them to be very important to their company’s 

performance. Both groups assigned the same level of importance to imported or exported hazardous 

wastage, supplier environmental assessment, and environmental grievance mechanisms.  

In terms of reporting, there were statistically significant differences in reporting habitats protected and 

International Union for Conservation of Nature and Natural Resources (IUCN) red list, gas emissions, 

water discharge, total weight of waste, habitats affected by organisation’s activities, environmental 

impacts of products, environmental impacts of products’ transportation, and environmental protection 
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expenditures. Public sector organisations had higher means of reporting for all these indicators (note 

that public organisations also considered them as more important). 

In the labour practice category, there were no statistically significant differences for LA2, LA4, LA12, 

LA14, and LA15, however, there were statistically significant differences between the means of the 

other indicators. The public sector puts more weight on indicators regarding employee turnover and 

retention, occupational health and safety, employee training, equal remuneration for women and men, 

and number of grievances about labour practices. Given that more weight is assigned to the ratio of 

employee salaries in the EC category and the above indicators in the LA category, it can be concluded 

that the public sector focuses more on employees’ welfare, education, and safety, and tries harder to 

avoid gender discrimination. In terms of reporting, public sector organisations had statistically 

significantly higher reporting means in retention rate, occupational health and safety, percentage of 

employees receiving regular performance reviews, and labour practices grievance mechanisms.  

In the human rights category, except for investment in human rights, negative human rights impacts on 

the supply chain, and human rights grievance mechanisms, the public sector organisations placed more 

importance on all human rights-related indicators. The public sector organisations put less weight on 

investment in human rights compared to the number of employees trained in human rights. Similar to 

the patterns in the other categories, the public sector pays more attention to issues related to 

discrimination, child labour, compulsory labour, indigenous rights, security practices, and supplier 

human rights assessments. In terms of reporting, there were statistically significant differences in the 

level of reporting about freedom of association, security practices, and percentage of operations that 

have been subject to human rights reviews, where the public sector reported more on them than private 

companies.  

The public sector organisations also considered all the society and product responsibility indicators to 

be more important than the private sector organisations (except for ‘supplier assessment for impacts on 

society’, where they both had the same level of importance). Considering all the sustainability 

categories, the public sector organisations considered almost all the sustainability areas to be more 

important, especially areas regarding employees, any source of discrimination, and any harm to either 

the environment or society, compared to the private sector organisations. Public sector organisations 

also reported statistically significantly higher differences in anti-corruption training and monetary 

values of fines for non-compliance with laws in social, and in customer health and safety, product and 

service labelling, sale of banned or disputed products, and monetary value of significant fines for non-

compliance with laws in product and services in the product responsibility category.  

To sum up, the results showed that the level of reporting and perceived importance of the indicators 

differed according to the type of company (public or private). Therefore these statistically significant 

differences are controlled for in the following analyses.  
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5.2.3. Differences among industries 

Many studies have considered industry to affect sustainability reporting and performance. However, 

Chapter 4 did not find any differences in reporting among the various industries using the world 

benchmark and Australian companies sample data. Notwithstanding this, to develop models for 

evaluating sustainability disclosure and performance (objective one), the possible effect of industry was 

again examined using the survey data to test for differences in the level of importance for each 

sustainability perspective among different industries (objective one-part b). Since the type of company 

seems to affect the indicators’ levels of importance, the means of each sustainability category were 

compared among different industries for each type (public or private). The frequencies of industries in 

each category type are provided in Table 5.7.  

Table5.7: Frequencies of industries in both the public and private sectors. 

Industry Public Private Industry Public Private 

Airport operations 4 2 Automotive 0 2 

Food processing 2 9 Chemicals 0 1 

Construction/ real estate 3 22 Commercial service 4 52 

Event organiser 1 11 Educational services 12 7 

Financial services 10 21 Governmental organisation 7 0 

Other  1 
 

0 
Forestry and paper 0 1 

Electric utilities 1 0 Healthcare services 7 4 

Mining and metals 1 4 Logistics 1 2 

Oil and gas 0 1 Manufacturer 1 4 

Media 0 3 Retailer 1 14 

Non-governmental organisation 

(NGO)/Not for-profit private 

organisations 

4 14 Water utilities 1 1 

Agriculture 1 3 Total  62 178 

 

To test for any statistically significant difference among industries in both sectors, a one-way ANOVA 

was applied. The results are presented in Table 5.8. 
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Table5.8: One-way ANOVA for differences in the level of importance of the GRI indicators among 

industries in both public and private sectors. 

 Level of importance Reporting 

 Public Private Public Private 

EC means’ differences among 

industries 

0.809 

(0.654) 

1.201 

(0.279) 

1.737 

(0.116) 

0.898 

(0.573) 

EN means’ differences among 

industries 

1.307 

(0.257) 

0.553 

(0.918) 

1.205 

(0.323) 

0.654 

(0.831) 

LA means’ differences among 

industries 

0.423 

(0.958) 

0.673 

(0.814) 

0.548 

(0.888) 

1.061 

(0.402) 

HR means’ differences among 

industries 

0.228 

(0.997) 

0.811 

(0.663) 

0.828 

(0.629) 

0.575 

(0.866) 

SO means’ differences among 

industries 

0.886 

(0.581) 

0.739 

(0.739) 

0.876 

(0.593) 

1.143 

(0.339) 

PR means’ differences among 

industries 

0.402 

(0.961) 

0.885 

(0.582) 

1.466 

(0.205) 

0.910 

(0.552) 

 

The results in Table 5.8 show that there were no statistically significant differences in sustainability 

categories’ importance levels or reporting in either public or private companies among industries. Next, 

similar to the previous chapter, companies were categorised into two categories: highly polluted and 

non-highly polluted industries. Considering the literature and the GRI categorisation of industries, this 

chapter follows the same classification as Chapter 4, where airport operators, food processing, oil and 

gas, mining and metals and electric utilities, agriculture, automotive, and chemicals were considered 

highly polluted industries and the rest as non-highly polluted industries.  

The means of each sustainability category were compared between the highly polluted and non-highly 

polluted industries using a t-test, to differentiate between public and private companies.  
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 Table5.9: Frequency of companies and means of sustainability reporting of public and private 

companies in highly polluted and non-highly polluted industries. 

Category 
Highly polluted/Non-highly 

polluted 

Public Private 

N58 Mean 
Std. 

Deviation 
N Mean 

Std. 

Deviation 

EC 

mean 

Highly polluted  8 3.819 0.783 13 3.708 0.931 

Non-highly polluted  34 3.820 0.741 99 3.228 1.161 

EN 

mean 

Highly polluted  9 4.071 0.800 16 3.497 0.959 

Non-highly polluted  39 3.827 0.968 108 3.416 1.303 

LA 

mean 

Highly polluted  9 3.862 0.748 16 3.398 1.045 

Non-highly polluted  35 3.708 0.776 108 3.387 1.077 

HR 

mean 

Highly polluted 8 4.067 0.686 12 3.742 1.169 

Non-highly polluted  34 4.101 1.000 97 3.537 1.369 

SO 

mean 

Highly polluted 8 3.675 0.972 14 3.777 1.088 

Non-highly polluted  34 4.052 0.776 96 3.469 1.329 

PR 

mean 

Highly polluted  8 4.077 0.796 12 3.750 1.235 

Non-highly polluted  33 4.213 0.602 96 3.457 1.261 

 

Table 5.9 shows that most companies were private, and that most companies in both the public and 

private sectors are in non-highly polluted industries. Table 5.11 reports the results for the levels of 

importance for each category. 

 

 

 

 

 

 

 

                                       
58 ‘N’ represents the number of companies with indicators reported in each sustainability category by both the public and 

private sector organisations. 
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Table5.10: T-test comparisons between level of importance means of highly polluted and non-highly 

polluted industries.  

Categories 

Public Private 

Equality 

assumption 

Levene's Test 

for Equality of 

Variances 

t-test for 

Equality of 

Means 

Equality 

assumption 

Levene's 

Test for 

Equality of 

Variances 

t-test for 

Equality of 

Means 

EC mean 

Equal 

variances 

assumed 

0.380 

(0.541) 

-0.003 

(0.998) 

Equal variances 

assumed 

1.231 

(0.270) 

1.429 

(0.156) 

EN mean 

Equal 

variances 

assumed 

0.819 

(0.370) 

0.700 

(0.488) 

Equal variances 

not assumed 

4.406 

(0.038) 

0.300 

(0.767) 

LA mean 

Equal variances 

assumed 

.024 

(0.878) 

0.537 

(0.594) 

Equal variances 

assumed 

0.065 

(0.799) 

0.039 

(0.969) 

HR mean 

Equal variances 

assumed 

1.273 

(0.266) 

-0.091 

(0.928) 

Equal variances 

assumed 

0.531 

(0.468) 

0.496 

(0.621) 

SO mean 

Equal variances 

assumed 

0.479 

(0.493) 

-1.179 

(0.245) 

Equal variances 

assumed 

1.025 

(0.314) 

0.827 

(0.410) 

PR mean 

Equal variances 

assumed 

0.783 

(0.382) 

-0.538 

(0.594) 

Equal variances 

assumed 

0.309 

(0.579) 

0.761 

(0.448) 

 

As per the results of Table 5.10 the equal variance assumption was accepted for all the means, except 

for EN in the private sector, where the t-test (with equal variances not assumed) was used. The results 

showed that there were no statistically significant differences between public and private companies in 

highly polluted and non-highly polluted industries in terms of the means of each sustainability category. 

These results are similar to those of the world benchmark sample in the previous chapter. Table 5.11 

reports the results for reporting of highly polluted and non-highly polluted industries. 
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Table5.11: T-test comparisons between the reporting means of highly polluted and non-highly 

polluted industries. 

Categories 

Public Private 

Equality 

assumption 

Levene's Test 

for Equality of 

Variances 

t-test for 

Equality of 

Means 

Equality 

assumption 

Levene's Test 

for Equality 

of Variances 

t-test for 

Equality of 

Means 

EC mean 

Equal 

variances 

assumed 

0.104 

(0.748) 

0.55 

(0.586) 

Equal 

variances 

assumed 

0.202 

(0.654) 

-0.253 

(0.801) 

EN mean 

Equal 

variances 

not 

assumed 

3.23 

(0.08) 

-3.028 

(0.01) 

Equal 

variances 

assumed 

1.89 

(0.172) 

-0.1 

(0.92) 

LA mean 

Equal 

variances 

assumed 

0.851 

(0.362) 

-1.201 

(0.237) 

Equal variances 

not assumed 

8.995 

(0.003) 

-1.876 

(0.071) 

HR mean 

Equal 

variances not 

assumed 

3.33 

(0.078) 

-1.153 

(0.258) 

Equal variances 

not assumed 

5.014 

(0.028) 

-1.364 

(0.2) 

SO mean 

Equal 

variances 

assumed 

1.643 

(0.209) 

0.1 

(0.921) 

Equal variances 

assumed 

2.26 

(0.136) 

-1.06 

(0.292) 

PR mean 

Equal 

variances 

assumed 

0.082 

(0.777) 

-0.45 

(0.655) 

Equal variances 

not assumed 

2.841 

(0.095) 

-0.989 

(0.325) 

 

There were no statistically significant differences in the reporting means of public and private 

companies in both highly polluted and non-highly polluted industries. However, in the public sector 

organisations, there was a statistically significant difference in the reporting of environmental indicators 

for which highly polluted companies had a higher average of reporting and in the private sector, there 

was a statistically significant difference in labour practices where non-highly polluted companies had a 

higher level of reporting.  

In summary, the analyses did not find any statistically significant differences in the means of 

sustainability categories among different industries, or between highly polluted and non-highly polluted 

industries in both the Australian and New Zealand survey companies. However, public sector 
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organisations in highly polluted industries reported more environmental indicators compared to those 

in non-highly polluted companies. This result is similar to those of Hu and Liu (2011), Z. Li and Guo 

(2011), Shen and Li (2010), Dilling (2010), and Liu and Anbumozhi (2009), which suggest that 

companies in environmentally sensitive industries tend to have higher levels of sustainability reporting 

due to the overt environmental and social impacts of their activities.  

5.2.4. Differences in companies of different sizes 

This section compares the levels of importance of each category, focusing on size. Various proxies for 

size have been used in previous studies, such as total assets (Lungu et al., 2011), total sales(Lungu et 

al., 2011), annual turnover (Trotman & Bradley, 1981), and number of employees (Askarany, Yazdifar, 

& Askary, 2010; Dissanayake et al., 2016).According to Gosselin (1997), number of employees is the 

most popular proxy of size used in the literature. This study similarly uses this proxy. 

This study uses the European Commission definition of size (European Commission, 2015): 

 small: fewer than 50 employees;  

 medium: fewer than 250 employees;  

 large: more than 250 employees. 

This survey asked companies about their number of employees, which were then grouped into the 

European Commission categories above. Most public sector organisations were in the large category, 

while most private sector organisations were in the small category.  

Table5.12: Sizes of companies in both the public and private sectors.  

Size Public Private 

Small 15 119 

Medium  5 28 

Large  37 29 

Total 60 17659 

 

A one-way ANOVA test for differences in the means of level of importance of sustainability 

indicators60among companies of different sizes was performed. 

 

 

                                       
59 As shown in Table 5.2, there were four participants who did not specify their company’s size and therefore had to be removed 

from the size analyses. 
60 Similar to the previous section, the effect of type was controlled by placing companies in public and private categories. 
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Table5.13: One-way ANOVA of comparisons of level of importance and average of GRI indicators 

reporting among different sizes of companies in both the public and private sectors. 

 

Table 5.13 does show statistically significant differences in the level of importance of labour practices 

means (p<0.1) just among public sector organisations of different sizes.  Private sector companies also 

revealed some statistically significant differences among different sized companies in their means of 

economic and environmental importance and reporting (p<0.1). Large companies had the highest 

reporting means, followed by medium and small companies. This positive relationship between size 

and average level of reporting can be explained by socio-political theories such as the political economy, 

legitimacy, and stakeholder theories. According to these theories, sustainability disclosure is the result 

of political and social pressures on organisations. As larger and more prominent organisations are under 

more public scrutiny, they are likely to engage in more disclosure, However, it should be noted that 

these theories only apply to voluntary reporting (Elijido-Ten, 2010). Sumiani et al. (2007), Henri and 

Journeault (2008), and Dissanayake et al. (2016) referred to higher demands from stakeholders and 

potentially more regulatory reporting requests for larger companies as the reasons for more 

sustainability disclosure. These results are similar to those of Cowen et al. (1987) and Thomas (1986), 

who pointed out that this positive relationship exists only for particular areas of sustainability.  

Given the results of the analyses showed that public sector companies had higher reporting means for 

all the sustainability indicators compared to private companies (section 5.2.2), the results of this section 

may suggest that public sector companies are expected to report sustainability indicators irrespective of 

their size, which explains no statistically significant differences in Table 5.13. In contrast, for the private 

companies, size was positively correlated with both the level of importance and the level of reporting 

of economic and environmental indicators.  
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5.2.5. Stated versus revealed preferences 

Previous sections have investigated whether companies with different characteristics (type, industry, 

and size) show any statistically significant differences in their assigned level of importance and 

reporting of GRI indicators. Chapter 2 identified the need to better understand sustainability disclosure; 

for example, what are the most frequently reported indicators. This can help identify the areas of 

sustainability that are considered important to the development of models for evaluating the 

sustainability disclosure and performance of companies.  

This section examines the link between stated level of importance and reporting of an indicator. The 

aim is to see if managers’ perceptions of an indicator’s importance have any relationship with its 

reporting. In other words, what managers stated as important versus what they actually reported. 

The responses were categorised as per Table 5.14.  

Table5.14: Categorisation of results. 

Scale Description 
Broad scale 

Important Report 

1 Unimportant 0 0 

2 Possibly important but we don’t report it 1 0 

3 Important but we don’t report it 1 0 

4 Important and we report it 1 1 

5 Not applicable/don’t know Excluded Excluded 

 

The average percentage of reported indicators and the average percentage of participants who 

considered the indicators to be important were then calculated. As shown in Table 5.14, indicators 

considered ‘not important’ or ‘not reported’ were scored zero and one otherwise. Then, the average 

percentage of the reported indicators and the average level of stated importance for the indicators were 

calculated. The results are shown in Figure 5.2.  

 

 Figure5.2: Comparsions of the percentage of reporting and the percentage of participants who 

considered the indicators to be important.  
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For all the sustainability indicators, the reporting percentage was considerably lower the percentage of 

participants who considered that indicator to be important. Therefore, many participants did not report 

the indicators even though they considered them to be important. Thus, perceiving an indicator to be 

important is not enough to include that indicator in a sustainability report. For example, 81% of 

participants considered EC5 to be important while only 36% reported it; 77% of participants considered 

EN10 to be important while only 26% reported it.  

Figure 5.2 also indicates that most participants considered all the GRI indicators to be important to their 

sustainability performance (all percentages were above 50%), while there were only four GRIs that 

were reported by 50% or above (EC1, LA6, LA16, and PR5). EC1 is the economic value added by the 

company, and since it is already mentioned in financial reports, it is easy to include it in sustainability 

reports. LA6 is about the type and rate of occupational-related injury, which most participants 

considered important (89%) and reported (57%). Labour practices grievance mechanisms (LA16) was 

among the indicators added to the new version of the GRI (GRI–G4), and half of the study participants 

from Australia and New Zealand reported it. PR5 is about the results of customer satisfaction surveys, 

which was also considered to be important by almost all the participants (91%) and was reported by 

half of them. Comparing these results with those of the world benchmark sample in the previous chapter, 

the majority of both samples reported EC1. However, LA6 and PR5 were not among the most reported 

indicators in the world benchmark sample. Moreover, LA16 was not reported by any of the companies 

in the world benchmark sample. It is unclear why Australian and New Zealand companies have adopted 

the new version of the GRI standards faster than the rest of the world. 

Next, the correlations between the levels of importance of the indicators and the reporting of them were 

tested. As mentioned previously, the survey results were not normally distributed, so the non-parametric 

Spearman’s rho test was used with the data split between public and private sector type. The correlation 

coefficient rule suggested by Andy Field (2009) was used, which follows the following classifications: 

 0-0.10 very weak; 

 0.11-0.30 weak; 

 0.31-0.50 moderate; 

 ≥0.51 strong. 

It should be noted that in this study, the term ‘statistically significant’ is used to show the probability 

of the results being due to chance is low (less than 10%). The terms ‘weak’, ‘moderate’, and ‘strong’ 

refer to the size of the coefficients. 

Results for each category are now discussed separately, starting with the economic category.  
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Table5.15: Correlations between level of importance and reporting of economic indicators by 

companies in the public and private sectors. 

Economic 

 

Table 5.15 shows a statistically significant (p<0.05 and p<0.1) moderate correlation for almost all the 

economic indicators, except for EC4, EC7, and EC9 for public sector companies, and a statistically 

significant (p<0.01) positive correlation (weak for EC9 and moderate for the rest) for private sector 

companies. All public sector companies referred to EC4 and EC7 as important, and most of them (more 

than 70%) also reported them, therefore a correlation could not be calculated. Except for EC3 in the 

public sector companies, the levels of importance of each economic indicator had higher relationships 

with reporting in the private sector companies than in the public companies. EC3 concerns reporting an 

organisation’s plan to meet its liabilities using its resources. Considering public sector resources are 

owned by the government, it is not unexpected to see this indicator disclosed. However, for the rest of 

EC indicators in this sector, level of importance did not have a strong relationship with reporting. 

Therefore, with 90% probability, it can be concluded that there is a weak-to-moderate positive 

relationship between perceived importance of economic indicators and reporting of them by companies 

in both the public and the private sectors. 
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Table5.16: Correlations between level of importance and reporting of environmental indicators in 

the public and private sectors. 

Environment 

 

For the environmental indicators in the private sector companies, there were statistically significant  

(p<0.01 and p<0.05), moderate correlations for most indicators for their perceived importance and 
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reporting of them, with weak correlations for energy consumption and reduction in energy consumption. 

The latter indicator may be of importance to stakeholders, and therefore companies report them. In the 

public sector, there were statistically significant moderate correlations for material used, water 

withdrawal, habitats affected, total waste, hazardous waste transported, biodiversity affected by water 

discharge, environmental impact of products, and environmental grievance mechanisms (p<0.1), and 

for habitats protected and water discharged, and a strong correlation for environmental protection 

expenditures (p<0.05). Most public sector companies in the sample considered these indicators to be 

important, and more than half reported them.  

Table5.17: Correlations between level of importance and reporting of labour practice indicators by 

companies in the public and private sectors. 

Labour practices 

 

Table 5.17 shows statistically significant (p<0.01) weak-to-moderate correlations between the level of 

importance and reporting of labour practices indicators by private sector companies. For the public 

sector companies, there were statistically significant (p<0.05) moderate correlations for employee 

turnover, full-time employee benefits, and diversity and equal opportunities according to gender and 

age, and statistically significant (p<0.1) weak-to-moderate correlations for labour/management 

relations, occupational injury rate, and equal remuneration for women and men. Governmental 
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organisations are generally concerned with discrimination and employee safety, and therefore deem 

these indicators important to report. LA3, LA5, LA9, and LA16 were considered important by all the 

public sector company participants, and reported by most of them (over 50%). Given the small number 

of companies, no associations could be calculated between the level of importance and reporting of 

these indicators. These indicators cover areas relating to employee retention rates, occupational health 

and safety, average training per employee, and number of grievances about labour practices filed. 

Regardless of reporting, these indicators were considered important to the performance of all the 

companies.  

Table5.18: Correlations between level of importance and reporting of human rights indicators by 

companies in the public and private sectors. 

Human Rights 

 

Table 5.18 shows statistically significant (p<0.01 and p<0.05) moderate correlations for all indicators 

for the private sector companies. For public sector companies, there were statistically significant  

(p<0.05) moderate correlations for investment in human rights, operations that violate freedom of 

association, and collective bargaining and percentage of operation for reviewing human rights. The 

number of incidents of discrimination was considered important by all companies and most reported it.  
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Table5.19: Correlations between level of importance and reporting of society indicators by companies 

in the public and private sectors. 

Society 

 

Table 5.19 reports statistically significant (p<0.01 and p<0.05) moderate correlations for all society 

indicators for the private sector companies. However, no statistically significant correlations were found 

for the public sector companies. Almost all public sector companies considered these indicators to be 

important, but most did not report them, except for SO3, SO4, SO5, and SO8. Just over half of the 

companies disclosed these indicators in their reports. These indicators are about ‘anti-corruption’ and 

‘significant fines of non-monetary sanction for non-compliance with laws’, which are important to the 

public. The companies reported them more than the other indicators.  
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Table5.20: Correlations between level of importance and reporting of product responsibility 

indicators by companies in the public and private sectors. 

Product Responsibility 

Sector 

PR1 

Importanc

e/reporting 

PR2 

Importance

/reporting 

PR3 

Importance

/reporting 

PR4 

Importance

/reporting 

PR5 

Importance

/reporting 

PR6 

Importance

/reporting 

PR7 

Importance

/reporting 

PR8 

Importance

/reporting 

PR9 

Importance

/reporting 

Public 
0.278 

(0.13) 
- 

0.254 

(0.281) 
- - - - - 

0.309 

(0.199) 

N 27 28 20 24 31 13 19 24 19 

Private 
0.426*** 

(0.000) 

0.380*** 

(0.001) 

0.356*** 

(0.003) 

0.354*** 

(0.003) 

0.323*** 

(0.003) 

0.415*** 

(0.001) 

0.387** 

(0.001) 

0.458*** 

(0.000) 

0.389*** 

(0.001) 

N 75 75 68 66 85 59 66 70 70 

*** Correlation is significant at the 0.01 level (2-tailed). 

** Correlation is significant at the 0.05 level (2-tailed). 

 

 * Correlation is significant at the 0.1 level (2-tailed). 

 

  N: number of observations. 

 

Similar to the society indicator results, Table 5.20 reports no correlation between the level of importance 

and the reporting of product responsibility indicators for public sector companies. For the private sector 

companies, there were statistically significant (p<0.01 and p<0.05) moderate correlations between the 

reporting and the level of importance for all the indicators. 

To sum up, the results of this section indicate that the private sector respondents’ perceptions of the 

importance of the sustainability indicators were strongly related to their reporting of the indicators. 

However, in the public sector, while all these indicators were considered important by almost all the 

companies in the sample, no association was found between the level of importance and reporting for 

most indicators. The reason for this is that for PR2, for example, 28 participants in the public sector 

mentioned whether or not they reported this indicator, of which only 15 also reported their perceptions 

of the level of importance of this indicator. Eleven of these 15 said that they considered this indicator 

to be important and that they reported it; therefore, no correlation could be calculated.  

5.2.6. Sustainability reporting and contextual factors 

This section explains the effects of contextual factors on reporting of the GRI indicators. To do this, 

two scores were developed for each participant, as described below:  

 Reporting score was  the sum of the reporting dummy variables of all the sustainability indicators in 

each category, which was calculated using equation 5-1: 
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Equation5-1: Sustainability reporting score. 

 

RS𝑗 = ∑ 𝑅𝐸𝐶𝑗

9

𝑖=1

+ ∑ 𝑅𝐸𝑁𝑗

34

𝑖=1

+ ∑ 𝑅𝐿𝐴𝑗

16

𝑖=1

+ ∑ 𝑅𝐻𝑅𝑗

12

𝑖=1

+ ∑ 𝑅𝑆𝑂𝑗

11

𝑖=1

+ ∑ 𝑅𝑃𝑅𝑗

9

𝑖=1

  

                                                                                                                                            j= 1, …, 240  

Where: 

i: Number of indicators in each sustainability category 

𝑅𝐸𝐶𝑗
, 𝑅𝐸𝑁𝑗

, 𝑅𝐿𝐴𝑗
, 𝑅𝐻𝑅𝑗

, 𝑅𝑆𝑂𝑗 and 𝑅𝑃𝑅𝑗
are the dummy variables of reporting for each category’s 

indicators for company j (similar coding as Table 5.14 was used; zero: not reported and one: reported).  

For example, if participant A reported three indicators in EC (𝑅𝐸𝐶𝐴
= 3), five indicators in EN (𝑅𝐸𝑁𝐴

=

5), four indicators in LA (𝑅𝐿𝐴𝐴
= 4), three indicators in HR (𝑅𝐻𝑅𝐴

= 3), five indicators in SO (𝑅𝑆𝑂𝐴
=

5), and two indicators in PR (𝑅𝑃𝑅𝐴
= 2), the total RS A (reporting score) would be: 

RS A=3+5+4+3+5+2=22 

 Level of importance is the sum of the dummy variables (re-coded scale of zero: not important and 

one: important) of the level of importance of each indicator in each category. For example, for the 

economic category, total level of importance is calculated as below: 

 

Equation5-2: Level of important score. 

𝐼𝐸𝐶𝑗
= ∑ 𝐼𝐸𝐶𝑖𝑗

9

𝑖=1

 

Where: 

𝐼𝐸𝐶𝑗
 is the sum of the dummy variable scores of the level of importance of all the economic indicators 

for company j. 

For example, if participant A considered eight indicators in EC and 20 indicators in EN to be important, 

its 𝐼𝐸𝐶𝐴
would be eight and its 𝐼𝐸𝑁𝐴

would be 20.  

Multiple regression was used to evaluate the relationship between sustainability reporting and level of 

reporting, together with other contextual factors. The following model was used: 
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Equation5-3: Regression model for sustainability reporting. 

RS𝑗 =  𝛼 + 𝛽1𝑡𝑦𝑝𝑒61 + 𝛽2𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦 + 𝛽3𝑠𝑖𝑧𝑒 + 𝛽4𝐼𝐸𝐶𝑗
+ 𝛽5𝐼𝐸𝑁𝑗

+  𝛽6𝐼𝐿𝐴𝑗
+  𝛽7𝐼𝐻𝑅𝑗

+  𝛽8𝐼𝑆𝑂𝑗

+  𝛽9 𝐼𝑃𝑅𝑗
 

Where: 

                                                                        j= 1, …, 240  

   Size is categorised by the number of employees (small, medium, and large). 

  Industry is the dummy variable of non-highly polluted (score1) and highly polluted (score2) 

industries.  

  Type is the dummy variable of 1 if the company is public and 2 if the company is private. 

 

Since a dummy variable was used for type (public=1 and private=2) and according to the results of 

section 5.2.2 the public sector reporting average was higher than the private sector, company type was 

expected to have a negative effect on sustainability reporting scores. There was no expectation in the 

sign of association of industry and size with reporting scores, however, a positive association between 

all level of importance variables with reporting scores was expected.  

Linearity: In multiple regression, the relationship between the dependent variable and independent 

variables should be linear. This was checked by drawing scatter plots between each independent 

variable and the dependent variable. The scatter plots showed that all the independent variables had a 

linear relationship with the dependent variable, and therefore the assumption of linearity was met.  

Multicollinearity: Independent variables were checked to ascertain whether they were independent 

from each other, and that there was no multicollinearity among independent variables. Correlations 

among independent variables were calculated and are reported in Table 5.21. According to (Andy Field, 

2009) there should be no high correlations above 0.8 among independent variables. 

 

 

 

 

 

                                       
61 Country type was not included as an independent variable since these results relate to only two countries: Australia and New 

Zealand. In the previous analysis, the results showed no statistically significant differences between the average scores of these 

two countries. Therefore, their results have been combined in this section.   
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Table5.21: Correlations among the regression independent variables. 

  Type Industry Size EC-level EN-level LA-level HR-level SO-level PR-level 

Type 

(public/private) 
1         

Industry 
-0.04 

1        
0.533 

Size 
-0.393*** 0.03 

1       
0.000 0.644 

EC-level 
-0.05 -0.052 0.066 

1      
0.556 0.539 0.438 

EN-level 
-0.109 0.008 0.078 0.688*** 

1     
0.177 0.92 0.343 0.000 

LA-level 
-0.099 -0.069 0.156* 0.682*** 0.635*** 

1    
0.214 0.392 0.052 0.000 0.000 

HR-level 
-0.092 0.17* 0.109 0.528*** 0.575*** 0.562*** 

1   
0.325 0.067 0.248 0.000 0.000 0.000 

SO-level 
-0.094 0.008 0.059 0.668*** 0.732*** 0.601*** 0.76*** 

1  
0.299 0.934 0.52 0.000 0.000 0.000 0.000 

PR-level 
0.007 0.019 -0.006 0.638*** 0.703*** 0.64*** 0.763*** 0.778*** 

1 
0.934 0.831 0.947 0.000 0.000 0.000 0.000 0.000 

*** Correlation is significant at the 0.01 level (2-tailed). 

* Correlation is significant at the 0.1 level (2-tailed). 

 

Table 5.21 shows that there was a statistically significant (p<0.01) negative moderate correlation 

between type (public/private) and size, statistically significant (p<0.01) positive weak correlations 

between industry and HR level of importance, and statistically significant (p<0.01) strong correlations 

among the five sustainability categories. However, no correlations were above 0.80, which would 

indicate potential multicollinearity. Variance Inflation Factor (VIF) and tolerance, the reciprocal of VIF 

(1/VIF), were used to test multicollinearity. The threshold for VIF is three; a VIF above three indicates 

possible multicollinearity. A VIF above five means that it is very likely multicollinearity exists, and a 

VIF above 10 means that multicollinearity definitely exists. For tolerance, if the value is below 0.1 there 

is a serious problem (Field 2009), and if it is below 0.2 there is a potential problem (Menard, 1995). 

The results are presented in Table 5.22. 
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Table5.22: Multicollinearity tests. 

Model 
Collinearity statistics 

Tolerance VIF 

Public/private 0.67 1.49 

Highly polluted/non-highly polluted 0.95 1.06 

Size 0.64 1.58 

EC-level of importance 0.33 3.00 

EN-level of importance 0.35 2.85 

LA-level of importance 0.49 2.06 

HR- level of importance 0.39 2.56 

SO-level of importance 0.24 4.23 

PR- level of importance 0.28 3.63 

 

No VIF in Table 5.22 is above five and no tolerance level is below 0.1. The only VIFs above three were 

for the SO and PR levels of importance, and the correlations in Table 5.21 also show that the strongest 

correlations exist between these two categories. Given that none of them are above 0.8, and no tolerance 

level is below 0.1, it is reasonable to assume that the assumption of non-multicollinearity has not been 

violated.  

Homoscedasticity: This is the assumption that variance in a study’s variables is roughly equal. When 

this is violated, it is called heteroscedasticity, which affects the stability of the variance and leads to 

problems with statistical levels of significance calculations. The strength of the predictability of the 

regression model should be equally strong across all levels of the independent variables, and one way 

of testing this is by plotting the residuals.  

The next three plots are for heteroscedasticity: a histogram, a P-P plot, and a scatter plot. The histogram 

of residuals associated with the dependent variable would preferably be normal or close to normal.  

 

Figure5.3: Histogram of residuals. 
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As can be seen in Figure 5.3, the residuals are almost normally distributed. In the P-P plot, the data 

points would preferably be close to the least square’s line to fit. The plot is presented in Figure 5.4. 

 

 

Figure5.4: Normal P-P plot of regression-standardised residual. 

Figure 5.4 shows that the data points are closer to the line in some areas, but further from the line in 

others, especially closer to the right end. The most informative plot is the plot of the standardised 

residuals on the standardised predicted value.  

 

 

Figure5.5: Residuals scatter plot. 

As can be seen in Figure 5.5, there is a slight pattern for some of the data where increasing values of 

the predicted reporting scores are associated with an initially higher possibility of negative residuals but 

there is no pattern for most of the data points. Moreover, no data point is above 3 or below -3, which 

shows that the residuals are almost normally distributed. 

Independent errors: For any two observations, the residual terms should be uncorrelated or 

independent, and there should not be a pattern for residuals (Andy Field, 2009). This is tested using the 

Durbin-Watson test and Case-wise diagnostic. The conservative rule is that values less than one or 

greater than three should raise concern. The closer the value is to two, the better (Andy Field, 2009). 
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The Durbin-Watson test result was 1.916. As it is above one and below three, it can be concluded that 

the residuals are independent.  

Outliers: To identify potential outliers within the data and the influence of a single case on the model 

as a whole, the Mahalanobis distance, the Cook’s distance, and the centred leverage test were 

statistically examined. Mahalanobis distance measures the distance of cases from the means of the 

predictor variables. A large Mahalanobis value signifies potential outliers. Cook’s distance measures 

the overall influence of a case on the model, and how much the regression coefficient will change if a 

particular case is removed (values greater than three  may cause concern) (Andy Field, 2009).   

In SPSS, outliers are normally considered as records above or below three (-/+ 3) standard deviations 

from the sample mean. The results showed that the standard deviation range was between -2.54 and 

2.68, which shows that no record was above or below three standard deviation from the mean. 

Moreover, to statistically test if any of the records could be considered outliers, the Mahalanobis 

distance was calculated. The results showed that the maximum Mahalanobis distance was 29.184. The 

critical point for Mahalanobis distance can be produced using a Chi square distribution table (Andy 

Field, 2009). Degree of freedom is equal to the number of independent variables, which in this study 

was nine (df =9), and with the 99% confidence interval gives the cut-off point of 27.877. Thus, any 

value greater than 27.877 could be considered as an outlier. The probability (p-value) of the outcomes 

were calculated in SPSS to test if any of those records could be considered outliers. The results show 

that one variable should be considered an outlier, however it does not show if it is a regression outlier, 

which has leverage on the outcomes.  

To test if the outlier had any influence, the Cook’s distance measure was calculated with a value of 

0.178, which indicates that the detected outlier was not influential and did not need to be removed (as 

it was below one).  

All the above tests show that the regression assumptions were not significantly violated, and therefore 

the results of the multiple regression were credible. The adjusted R2 was 0.325, which shows that 32.5% 

of the variance in the dependent variable (reporting score) can be explained by the regression model. 

The results of the regression coefficients with the reporting score as the dependent variable are presented 

in Table 5.23.  
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Table5.23: Regression models. 

Model 
Expected 

sign 

Unstandardised 

coefficients 

Standardised 

coefficients t Sig. 

B Std. Error Beta 

(Constant)  -4.406 9.494  -0.464 0.644 

Public/private - -6.121 5.359 -0.119 -1.142 0.257 

Highly polluted/non-

highly polluted 
 1.207 6.345 0.017 0.19 0.85 

Size  3.446 2.877 0.128 1.198 0.234 

EC-level of importance + 2.108 1.159 0.268 1.818 0.073* 

EN-level of importance + 0.457 0.272 0.242 1.681 0.096* 

LA-level of importance + 0.394 0.596 0.081 0.661 0.51 

HR-level of importance + 0.779 0.667 0.159 1.168 0.246 

SO-level of importance + -0.43 1.047 -0.072 -0.411 0.682 

PR-level of importance + -0.274 1.202 -0.037 -0.228 0.82 

* Significant at the 0.1 level (one-tailed). 

 

The regression F-value was highly significant, (F(9, 84)=5.974, p=0.000), which indicates that the 

combined model variables were statistically different from zero. The B value shows how each predictor 

affects the outcome if the effects of all the other predictors are held constant. The standard error shows 

to what extent these B values would vary across different samples, and these standard errors are used 

to see if the B value differs significantly from zero. The results in Table 5.23 show that the constant is 

not statistically significant (p=0.644), and among all the independent variables, only the effects of EC 

level of importance and EN level of importance on the reporting score were statistically significant.  

The expected sign column shows the expected relationship sign between each independent variable and 

the dependent variable, which derived from the differences in the reporting means of different variables. 

For company type, the mean reporting score for public sector companies was higher than private sector 

companies (22.92 compared to 14.59, respectively) and since a dummy variable was used for type 

(public sector=0 and private sector=1), a negative relationship was expected. As the average reporting 

score for highly polluted companies was higher than non-highly polluted companies, and the average 

reporting score for large companies was higher than medium and small companies, positive 

relationships were assumed for both. As the results of section 5.2.5 show, there were positive 

correlations between level of importance and reporting of all the sustainability categories, and therefore, 

positive relationships were assumed for them. Table 5.23 shows that the relationship directs for all the 

independent variables with the dependent variable were similar (as predicted), except for the SO and 

PR levels of importance, which were negative but statistically insignificant. This may be due to the 
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correlation between these two variables, which may have influenced the relationship between them and 

the dependent variable. 

The resulting regression equation is as below: 

𝐑𝐒𝐣= 𝟐. 𝟏𝟎𝟖 𝐈𝐄𝐂𝐣
+ 𝟎. 𝟒𝟓𝟕 𝐈𝐄𝐍𝐣

+ 𝛆 

The results in Table 5.23 show that industry, size, and type were not statistically significant, nor were 

the level of importance of the LA, SO and PR indicators. Level of importance of economic and 

environmental indicators explained almost 32.5% of the reporting scores in the Australian and New 

Zealand sample companies. This result aligns with Lodhia and Jacobs (2013) arguments that “internal 

stakeholders” are believed to provide a more powerful explanation for the actual environmental reports 

than external legitimacy. Therefore, the perception of managers (one of the major internal stakeholders) 

on the importance of an environmental indicator can positively influence reporting it.    

Some of the previous studies have found various factors affecting sustainability reporting, such as size 

or industry. The results of this regression did not show any statistically significant relationship between 

size, industry, organisation type, and reporting score. These results are similar to the results of studies 

conducted by Davey (1985), Roberts (1992), Lungu et al. (2011) on size, and Dissanayake et al. (2016) 

on industry, where they could not find any relationship between either size or industry and sustainability 

reporting. This study shows that the perceived importance of indicators in economic and environmental 

categories can influence sustainability reporting. Given the sensitivity of environmental issues in both 

Australia and New Zealand, the positive effect of perceived level of environmental indicators 

importance in reporting them not unexpected. As suggested, one of the reasons sustainability 

performance measurement has not fully matured may be because fewer sustainability measurement 

initiatives have an integrative aim of measuring all three sustainability aspects (Labuschagne et al., 

2005; R. K. Singh et al., 2012; Veleva & Ellenbecker, 2001). Also, the major focus of most 

sustainability frameworks is on environmental aspects (R. K. Singh et al., 2012). The results of this 

regression also build on previous studies by showing that the perception of economic and environmental 

indicators also positively influenced sustainability reporting. This may be because participants 

considered environmental aspects and their relevant economic effects to be the major focus of their 

sustainability reports or merely that companies find these two perspectives easier to measure and report 

(K.-H. Lee & Saen, 2012).   

5.3. Comparisons between the results of survey and world benchmarks 

Objective (1-a) was to study GRI reporting and find the most frequently reported indicators. Three 

samples were used for this: world benchmark, Australian companies in MM and FS, and survey. In this 

section, comparisons are made between the trend of reporting in the world benchmark sample (in the 

previous chapter) and the results of the survey.  
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Figure5.6: Comparison between the results of survey and the world benchmark. 

Figure 5.6 shows the percentage of reporting and importance level of the GRI indicators from the survey 

(provided in Figure 5.2) compared with the average percentage over the five-year period of reporting 

by the world benchmark sample from the previous chapter. The level of importance was calculated 

using the mean percentage of the level of importance of the survey participants, and survey reporting 

was calculated using the mean percentage of the survey participants’ reporting level. The five-year 

average for the world benchmark sample was calculated by averaging the percentage of companies’ 

reporting in the world benchmark sample across the five-year study period (2010-2014). For example, 

the average percentage of reporting of EC5 by companies in the world benchmark sample are shown in 

Table 5.24. 

Table5.24: Average percentage of EC5 reporting in the world benchmark. 

Indicator 2010 2011 2012 2013 2014 Five-year average 

EC5 20% 27% 31% 24% 10% 22% 

 

The reporting trends show some similarities and differences between the world benchmark and survey 

samples from Australia and New Zealand. For example, for EC5, on average 81% of the participants in 

the survey considered the indicator to be important, while 36% of them reported the indicator. In the 

world benchmark sample, the average percentage of companies that reported EC5 over the five-year 

period was 22%. Figure 5.6 shows that in some areas, there were more similarities between the reporting 

level of survey participants and the world benchmark sample. For most indicators, the level of reporting 

was higher for the survey participants than the world benchmark sample, except for direct and indirect 

energy consumption and reduction in energy requirements, water withdrawal, gas emissions and 

intensity, water discharged, water bodies and related habitats significantly affected by the organisation’s 

water discharges, percentage of products and their packaging that are recyclable, employees turnover 

and benefits, labour/management relations, works with high incidence of diseases related to their 

occupation, equal remuneration for women and men, investments includes human rights clauses, forced 

labour, security practices, and percentage of operations with implemented local community 
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engagement, all of which both samples reported very similarly. Given the nature of these indicators, 

these results suggest that these indicators can be considered as the basis for most sustainability reporting 

around the world, regardless of their geographic location. Looking at the indicators that were not been 

reported by the world benchmark sample suggests that Australian and New Zealand companies adopted 

the latest version of the GRI standard (G4) earlier that the rest of the world benchmark sample, since 

they reported some of these newly added indicators.  

The correlations between the level of importance and reporting for both the world benchmark and 

survey participants were also tested. The results are presented in the Table 5.25.  

Table5.25: Correlation between the level of importance and GRI reporting.  

 
 

Survey level of 

importance 

Survey 

reporting 

Five-year reporting 

world average 

Spearman's rho 

Survey level of importance 1.000   

Survey reporting 
0.684*** 

(0.000) 
1.000  

Five-year reporting world average  
0.324*** 

(0.002) 

0.207** 

(0.049) 
1.000 

***. Correlation is significant at the 0.01 level (2-tailed). 

**. Correlation is significant at the 0.05 level (2-tailed). 

 

As can be seen in Table 5.25, there was a statistically significant strong positive correlation between 

the level of reporting and perception of importance of the indicators in the survey sample. There was 

also a statistically significant moderate correlation between the perceptions of managers in the survey 

about the importance of indicators and their reporting level in the world benchmark sample. The results 

also showed a statistically significant positive weak correlation between the reporting in both samples, 

which reflects the similarities seen in Figure 5.6 for their reporting percentages. Therefore, combing 

these results with the results of the previous section, it can be concluded that there is a moderate-to-

strong relationship between the perceived importance of an indicator and the reporting of it, and that 

there are similarities between the reporting patterns of companies around the world. Given a moderate 

relationship between perception of the survey participants about importance of indicators and the world 

benchmark average of reporting and weak relationship between reporting in the both sample, it can also 

be concluded that there are similarities in the perceptions of importance among managers from different 

areas, at least about certain types of indicators, and as seen in previous section, the perceived importance 

of an indicator can positively affect the reporting of it.  
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5.4. Comparisons between the results of the survey and Australian sample 

Like the previous chapter, this section compares the results of the survey and the results collected from 

the content analysis of Australian reports in the MM and FS industries. Survey respondents who 

classified an indicator as ‘not important’ are likely to be more definitive than respondents who had 

classified it as ‘possibly important but we don’t report it’. Therefore, the aim was to see if there are any 

similarities in indicators that have not been reported by either the survey participants or the Australian 

MM and FS companies. Table 5.26 and 5.27 list indicators that either had not been reported or were 

considered as ‘not applicable’ by the Australian MM and FS companies compared with the Australian 

and New Zealand survey. 

Table5.26: List of indicators not reported by any Australian MM companies over the four-year period 

compared with the results of the survey. 

Indicators not reported by 

Australian MM companies 

Considered as not important Not reported 

Whole survey 

Highly polluted 

industries in the 

survey 

Whole survey 

Highly polluted 

industries in the 

survey 

EN28 21 of 80(26.3%) 1 of 11(9.1%) 56 of 80(70%) 7 of 11(63.6%) 

LA8 16 of 111(14.4%) 3 of 13(21.1%) 61 of 111(55%) 7 of 13(53.8%) 

PR3 16 of 88(18.2%) 0 56 of 88(63.6%) 7 of 11(63.6%) 

PR5 11 of 116(9.5%) 0 58 of 116(50%) 5 of 11(45.5%) 

PR6 14 of 72(19.4%) 0 42 of 72(58.3%) 2 of 6(33.3%) 

 

Five indicators were not reported by any Australian MM companies in the sample over the four-year 

period: the percentage of products sold and their packaging materials, health and safety topics covered 

in formal agreements with trade unions, type of product and service information required for labelling, 

results of customer satisfaction survey, and sale of banned or disputed products. There is no indicator 

from the economic, human rights, and society categories in that list. The comparisons showed that most 

of the participants in the survey also mentioned that they did not report these indicators. For the highly 

polluted industries, most participants did not report these indicators (except for PR5 and PR6). 

However, in terms of importance, no participants in the survey considered any of the product 

responsibility indicators in the list to be unimportant. Over a quarter of the survey respondents 

considered EN28 to be not important and 70% of the participants stated that they did not report it. Of 

152 participants who answered this question (of the total 240), only 24 mentioned that they reported 

this indicator and 72 considered it not applicable.  
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Table5.27: List of indicators not reported by any Australian FS companies over the four-year period 

compared with the results of the survey. 

 

Table 5.27 shows 22 indicators in the GRI list that were not been reported by any of the Australian FS 

companies over the four-year period. Most of these indicators were from the environmental category. 

There were no indicators from labour practices, one from society, and one from product services 

(operations with actual negative impact on communities and product and services labelling). Survey 

results showed that most participants overall and those in non-highly polluted industries did not report 

these indicators either. Over one quarter of the survey respondents believed 16 (72%) of these indicators 

were not important, and at least 12 of them were not reported by over 70% of the survey participants.  
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5.5. Conclusion  

This chapter has reported the results collected from survey participants from Australian and New 

Zealand companies. Respondents were those who were responsible for sustainability reporting, as 

identified by a screening question at the beginning of the survey. The survey provides a reasonable 

approximation of the perception of level of importance in the world benchmark database.  

The results showed that the mean of each sustainability category was statistically significantly different 

in public and private sector companies and that, on average, public sector companies consider the 

indicators to be more important than private sector companies. Public sector companies had a higher 

level of reporting of all sustainability categories compared to private sector companies. Both sector 

types regarded most of the EC and EN indicators with the same level of importance, while the public 

sector considered most social indicators to be more important compared to the private sector. This 

indicates that social indicators are more important to the public sector than the private sector, which is 

to be expected given their line of operations. 

Results showed no statistically significant differences in the means of importance and reporting among 

public and private sector companies from various industries. Moreover, there was no difference in the 

levels of importance of each category between the highly polluted and non-highly polluted industries. 

There were statistically significant differences between the levels of reporting for the two categories in 

environmental reporting among the public sector companies, while those in highly polluted industries 

had a higher level of reporting compared to those in non-highly polluted industries. The results do 

suggest that there are differences in the level of environmental reporting of highly polluted industries, 

but only in the public sector.  

In terms of size, the results showed that there was a statistically significant difference in managers’ 

perceptions of the importance of indicators in the private sector in both the economic and environmental 

categories, and in the labour practices category in the public sector. There were no statistically 

significant differences in reporting by public sector companies of different sizes, but there were 

statistically significant differences in reporting of economic and environmental indicators by private 

sector companies by size. Considering the nature of these companies, the differences in private sector 

companies are expected since, in the absence of external pressures, the amount of a company’s resources 

can influence its level of voluntary reporting. Socio-political theories such as political economy, 

legitimacy, and stakeholder theory suggest more reporting in larger companies with more resources. 

Also, since there was a statistically significant difference in level of importance for the EC and EN 

categories, it can be concluded that the level of importance of these indicators may also influence the 

reporting of them by private sector companies. However, since the public sector’s resources are 

different and they are expected to report as part of their accountability requirement, size does not affect 

their voluntary reporting levels.  
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Previous studies mainly looked at the effects of company characteristics on environmental performance, 

and not at sustainability as a whole. Moreover, they mainly studied the level of environmental reporting 

or results of some of the environmental indicators, and did not look at the impact of a company’s 

characteristics on its sustainability nor managers’ perceptions of the importance of the indicators 

reported. All previous analyses implied a relationship between the amount of reporting and the level of 

perceived importance of the indicators. To test this, results were categorised in two sets of dummy 

variables: reporting/not reporting and important/not important. The results showed that even though the 

level of reporting was below the level of importance for all indicators, there were medium-to-strong 

correlations between all the indicators for the public sector and some for the private sector.  

The results also showed that managers’ perceptions of the importance of the indicators had a 

relationship with the reporting of those indicators by the private sector. However, in the public sector, 

managers’ perceptions did not have any relationship with reporting, which may be because they must 

report to the public regardless of what managers think about the indicators.  

To test the effects of various factors on sustainability reporting, a regression model was developed by 

adding company characteristics (type, size, and industry) and managers’ perceptions of the importance 

of each category as independent factors, and studying their effects on participants’ reporting scores, the 

dependent variable. The results showed that only the managers’ perceptions of the level of importance 

of economic and environmental indicators positively influenced participants’ reporting scores.  

 A comparison between the reporting level of the survey participants with the average of the world 

benchmark sample was conducted. The results show a moderate relationship between the survey 

perceived importance and the world benchmark reporting. The correlation between survey reporting 

and the world benchmark was weak, and although there were very close similarities in the reporting of 

some areas, there were considerable differences in others.  

The results of comparisons among companies from the same region (section 5.4) showed similarities 

among companies from the same or different industries in terms of the indicators they neglect to report. 

Given these companies’ lines of operations and the nature of the neglected indicators, it can be 

concluded that not all the general GRI indicators are applicable for all types of companies. This shows 

a need to further adjust the GRI indicators to make them more useful for companies. This could improve 

the sustainability reporting of companies that use GRI standards in their sustainability reporting.  

The results of Chapters 4 and 5 address parts of objective one of this study, by reporting some of the 

most commonly used indicators in the sustainability reports of companies in the world benchmark and 

Australia and New Zealand survey samples. Also the link between sustainability reporting and company 

characteristics was examined.  
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Some of the limitations of this study were that only a few companies in highly polluted industries (64 

companies) were included in the survey. Moreover, the results of the survey only showed whether the 

indicators were reported, and did not indicate the levels of disclosure of these indicators. The calculation 

of the reporting score simply added binary dummy variables of various indicators in each category, with 

no allowance for varying weights for each indicator To get a better representative reporting score, both 

weights and the level of disclosure should be included. In Chapter 6, a sustainability disclosure score is 

developed that considers both weights and level of disclosure for each of the sustainability indicators.  
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Chapter 6 : Sustainability disclosure levels of companies 

6.1. Introduction 

The previous chapter reported the results of the survey and examined the reporting and level of 

importance of the sustainability indicators in terms of type, industry, and size. This chapter compares 

the results of the world benchmark sample and survey in the previous chapters with the Australian 

sample. Also the major focus of this chapter is to develop a sustainability disclosure composite index 

(SDI) to address part (c) of objective one in this study. 

The steps taken in this chapter are: 

1) Compare indicators reported by Australian companies and the world benchmark sample from 

both mining and metals (MM) and financial services (FS) industries. 

2) Compare indicators reported by Australian companies, the world benchmark sample, and the 

survey to list the most frequently and the least frequently reported indicators.  

3) Compare the MM and FS companies. 

4) Describe how the SDI was developed and its application to MM and FS industries which 

addresses part (c) of objective one in this study. 

Chapter 4 compared the sustainability reports of companies in the two industries with the world 

benchmark sample. This chapter examines these comparisons in more detail, to identify differences in 

the sustainability indicators reported and the focus of their reporting. 

The Australian sample consisted of 16 MM companies and 12 FS companies.  

Table6.1: List of Australian MM and FS companies using the GRI guidelines in sustainability reports. 

No Mining and metals No Financial services 

1 Alcoa of Australia 1 ANZ 

2 Arrium  2 Australian ethical investment 

3 BHP Billiton 3 Bankmecu 

4 Centennial Coal 4 commonwealth bank of Australia 

5 Emeco 5 ING direct 

6 Fortescue Metals Group 6 Insurance Australia group 

7 Minerals and Metals Group 7 Macquarie limited 

8 Newcrest Mining 8 national bank of Australia 

9 Oceana Gold Corporation 9 Suncorp group 

10 OZ mineral 10 UCA fund management 

11 Paladin Energy Limited 11 VICsuper 

12 PanAust 12 Westpac 

13 Rio Tinto Coal Australia    

14 Unity Mining    

15 Xstrata Coal-name changed to Glencore     

16 Xstrata Copper North Queensland    
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6.2. Australian sustainability reporting versus world benchmark reporting 

To have a more incisive study of the most frequently reported GRI indicators in the world benchmark 

and Australian samples, companies in both samples were divided into two: above average reporting and 

below average reporting. The means of each sample were calculated using Equation 6.1. 

Equation6-1: The reporting means. 

 

�̅� =  𝐸𝐶̅̅ ̅̅ + 𝐸𝑁̅̅ ̅̅ + 𝐿𝐴̅̅̅̅ + 𝐻𝑅̅̅ ̅̅ + 𝑆𝑂̅̅̅̅ + 𝑃𝑅̅̅ ̅̅̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅  

Where:  

�̅�: 𝑀𝑒𝑎𝑛𝑠 𝑜𝑓 𝑟𝑒𝑝𝑜𝑟𝑡𝑖𝑛𝑔 

𝐸𝐶̅̅ ̅̅ =  ∑
∑ ∑ 𝐸𝐶𝑖𝑗

9
𝑖=1

𝐽
𝑗=1

9 × 𝐽

4

𝑡=1

 

𝐸𝑁̅̅ ̅̅ =  ∑
∑ ∑ 𝐸𝑁𝑖𝑗

34
𝑖=1

𝐽
𝑗=1

34 × 𝐽

4

𝑡=1

 

𝐿𝐴̅̅̅̅ =  ∑
∑ ∑ 𝐿𝐴𝑖𝑗

16
𝑖=1

𝐽
𝑗=1

16 × 𝐽

4

𝑡=1

 

𝐻𝑅̅̅ ̅̅ =  ∑
∑ ∑ 𝐻𝑅𝑖𝑗

12
𝑖=1

𝐽
𝑗=1

12 × 𝐽

4

𝑡=1

 

𝑆𝑂̅̅̅̅ =  ∑
∑ ∑ 𝑆𝑂𝑖𝑗

11
𝑖=1

𝐽
𝑗=1

11 × 𝐽

4

𝑡=1

 

𝑃𝑅̅̅ ̅̅ =  ∑
∑ ∑ 𝑃𝑅𝑖𝑗

9
𝑖=1

𝐽
𝑗=1

9 × 𝐽

4

𝑡=1

 

 

Where: 

t: period of study (2011-2014) 

i: indicator’s number 

j: Company j                    j: 1,…, J 
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For example, 𝐸𝐶̅̅ ̅̅  for FS companies was 0.359, which was calculated by averaging the four-year average 

of 𝐸𝐶̅̅ ̅̅  for all the companies in the FS sample. Thus 35.9% is the percent reported out of the total 

economic indicators calculated as nine EC GRIs times 12 companies times four years 

6.2.1. Mining and metals reporting in the Australian sample versus the world benchmark 

sample 

In Chapter 4 (Figure 4.20), the comparison between the means of the number of reported indicators in 

each perspective for MM companies in the world benchmark and Australian samples showed that the 

trends of reporting were very similar. However, the mean level of reporting in each perspective was 

noticeably higher in Australian companies. Figure 6.1 shows a comparison between the world 

benchmark and Australian MM companies of the average reporting of each indicator within the four-

year study period (2011-2014). . 

 

Figure6.1: Average of four years of sustainability indicators reporting by MM companies in the 

world benchmark and Australian samples. 

Figure 6.1 shows four quadrants categorised by the reporting means. The overall reporting means of the 

Australian MM companies and world benchmark were 34% and 16% respectively. Australian MM 

companies reported most EC and EN indicators above the mean and most social indicators below. In 

the world benchmark sample, the reporting means of most of the EC and EN indicators were above 

their mean, and for the social perspective, the labour practice and product responsibility indicators were 

above the mean. The major focus of the Australian MM companies was on the economic and 

environmental perspectives, and the lowest reported social perspective indicators were society and 

product responsibility. However, in the world benchmark sample, the human rights section had the 

lowest number of reported indicators, followed by the society indicators. In total, the reporting 

percentage of the MM world benchmark sample was considerably less than the Australian MM sample.  
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Figure 6.2 further analyses these by perspective. Each table column is organised around the four 

quadrants. For example, the second column reports indicators that were reported above average for both 

the world benchmark (MM-w) and the Australian samples (MM-A). For each table, some indicators 

(but not all) were selected for further discussion.  

Table6.2: Comparison of economic GRI reporting by MM companies in the world benchmark and 

Australian samples. 

G4 

indicators 

both MM-w and MM-A 

above the average 

both MM-w and MM-A 

below the average 

MM-w above and 

MM-A below the 

average 

MM-w below and MM-

A above the average 

EC 

EC1:direct economic 

value 

EC5:ratios of standard 

entry level wage by 

gender 

EC08:indirect economic 

impacts 

EC2:financial implication 

for organisation's 

activities due to climate 

change 

EC3:coverage of the 

organisation's defined 

benefit plan obligations 

EC4:financial assistance 

received from government 

EC6:proportion of senior 

management hired locally 
EC9:proportion of 

spending on local 

suppliers 
EC7:impacts of 

infrastructure investments  

 

Table 6.2 shows that the reporting of EC1, EC3, EC6, and EC7 in both samples were above the average. 

EC1 is the economic value generated by companies, which is about reporting revenues, operating cost, 

and employees’ wages and is probably highly reported due to the availability of data. Information about 

a company’s liabilities is a major concern of stakeholders, which may explain the higher level of 

reporting of EC3. Given these companies’ operations, a high level of reporting of the impacts of their 

infrastructure investments (EC7) is to be expected.    

The world benchmark reports focused more on the indirect impacts of their organisations, such as job 

supporting and economic development in high-poverty areas, while the Australian MM companies 

focused more on the financial implications and risk of climate change. Considering the sensitivity of 

climate change and ozone layer issues in Australia, it is not unexpected that a highly polluted industry 

in this region would report more about the effects of their activities on climate change.  
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Table6.3: Comparison of environmental GRIs reporting by MM companies in the world benchmark 

and Australian samples. 

 

In Table 6.3, the major focus of both the world benchmark and Australia samples were on reporting 

energy, water withdrawal, gas emission, water discharge, and waste in the environmental section. These 

indicators are major areas of concern of stakeholders in the environmental perspective, so a higher level 

of reporting is to be expected.  
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Both samples have low percentages of reporting on recycling materials, hazardous waste transported 

internationally, and environmental impact of transporting product or employees indicators. This may 

be due to these indicators not being applicable to MM companies or that they cover sensitive areas that 

could imply negative performance, and therefore they decide not to report them. Most Australian MM 

companies reported the total number of significant spills, environmental impacts of products and 

services, and number of non-compliance incidents with environmental regulations indicators; the world 

benchmark MM companies reported more on EN28 (percentage of products sold that are reclaimed) as 

an indication of the effects of their activities on the environment. Australian companies appear to 

consider reporting on EN28 to be inapplicable to their company’s performance. The EN31, EN32, 

EN33, and EN34 indicators, as mentioned previously, had been introduced in the G4 format of the GRI 

standard in 2013 and a low reporting percentage for them is expected. 

The sustainability reports of the world benchmark sample focused more on material usage, intensity of 

energy, and gas emission indicators, while the Australian MM companies reported more on the 

percentage and volume of water recycled and reused and direct greenhouse gas emission indicators 

(scope1). Direct gas emissions are emissions resulting from operations owned by the company, and less 

reporting in the world benchmark sample may be because most of these companies purchased or 

acquired energy. Most of the world benchmark sample also reported on the biodiversity value of water 

bodies and related habitants affected by organization's discharge of water indicators, while the 

Australian MM companies focused more on reporting on their operational sites adjacent to protected 

areas, significant impacts of their activities on biodiversity in protected areas and the number of IUCN 

red list species in areas affected by their operations.  
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Table6.4: Comparison of labour practice GRIs reporting by MM companies in the world benchmark 

and Australian samples.  

G4 

indicators 

both MM-w and MM-

A above the average 

both MM-w and MM-A 

below the average 

MM-w above and 

MM-A below the 

average 

MM-w below and  

MM-A above the 

average 

LA 

LA1:new employee rate 

and employees' turnover 

LA3:return to work and 

retention rate 

LA2:full-time 

employees benefit 

LA6:type and rate of 

work-related injury 

LA4:labour/management 

relations 

LA5:percentage of 

workforce represented in 

health and safety 

committees 

LA7:workers with high 

incidents related to their 

occupations 

LA9:average hours of 

training employees 

LA10:programs for 

skills management 

LA14:supplier screened 

using labour practice 

criteria 

LA8:health and safety 

topics covered in formal 

agreements with trade 

unions 

LA1:employees receiving 

regular performance 

development reviews 

LA12:diversity and 

equal opportunities 

LA16:labour practice 

grievance mechanisms 

LA15:negative impacts 

for labour practice in 

the supply chain 

LA13:equal remuneration 

for women and men 

 

Table 6.4 shows that most companies in both samples reported the rate of new employees and 

employees’ turnover, but very few reported their employees’ retention rate. Both samples had higher 

reporting on the diversity and equal opportunities indicator, but only the world benchmark sample 

reported more on employees receiving regular performance development reviews and equal 

remuneration for women and men. Although these companies are among those with a high risk of injury, 

the majority of both samples did not report the percentage of their workforce represented in health and 

safety committees. However, most Australian companies reported on workers with high incidents 

related to their occupations and health and safety topics covered in their formal agreements with trade 

unions, while most companies in the world benchmark sample reported on the average hours of training 

employees. LA16 was among the indicators added to the G4 version of the GRI guidelines, and a low 

percentage of reporting is to be expected.  
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Table 6.5: Comparison of human rights GRIs reporting by MM companies in the world benchmark 

and Australian samples.  

G4 

indicators 

both MM-w and MM-A 

above the average 

both MM-w and MM-A 

below the average 

MM-w above and 

MM-A below the 

average 

MM-w below and MM-

A above the average 

HR 

 

HR4:freedom of association 

and collective bargaining 

HR1:investment in human 

rights 

 

HR2:total hours of 

employee training on 

human rights 

HR3:non-discrimination HR5:child labour 

HR8:indigenous rights 
HR6:forced or 

compulsory labour 

HR9:number of 

operations subject to 

human rights reviews 

 

HR7:security practices 

HR10:supplier human 

rights assessment 

HR11:negative human 

rights impacts in the 

supply chain 

HR12:human rights 

grievance mechanisms 

 

There was only one indicator in the human rights section (HR4) that most companies in both samples 

reported. Australian MM companies focused more on reporting the human rights indicators, especially 

human rights training, child labour, forced labour, and security training. Since Australian MM 

companies had the highest percentage of reporting in both human rights and security trainings, it can 

be concluded that these companies focus more on reporting employee training, which may reflect higher 

concerns from stakeholders.  
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Table6.6: Comparison of human rights GRIs reporting by MM companies in the world benchmark 

and Australian samples.  

G4 

indicators 

both MM-w and MM-A 

above the average 

both MM-w and MM-A 

below the average 

MM-w above and 

MM-A below the 

average 

MM-w below and  

MM-A above the 

average 

SO 

SO1:percentage of 

operations with local 

engagement 

SO2:operations with 

significant negative 

effects on local 

communities 

SO3:number of 

operations assessed for 

risk related to 

occupation 

 

SO5:confirmed incidents 

of corruption 
SO6:political contribution 

SO4:communication 

and training of anti-

corruption policies SO8:number of fines for 

non-compliance with law 

SO7:anti-competitive 

behaviour 

SO9:percentage of new 

suppliers were screened 

using society impacts 

criteria 

SO10:negative impacts on 

society in the supply 

chain 

SO11:grievance 

mechanisms for impacts 

on society 

 

Table 6.6 shows that most of the society indicators were reported below the average by both samples. 

Both samples reported organisations’ local engagements, incidents of corruption, and number of fines 

regarding non-compliance with law, while the world benchmark sample also reported organisations’ 

work-related risk assessment and their training for anti- corruption above the average. There is no 

indicator in this category that Australian companies reported above the average and the world 

benchmark below the average.   
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Table6.7: Comparison of reporting by MM companies in the world benchmark and Australian 

samples. 

G4 

indicators 

both MM-w and MM-A 

above the average 

both MM-w and MM-A 

below the average 

MM-w above and 

MM-A below the 

average 

MM-w below and 

MM-A above the 

average 

PR 

PR1 and PR2:product and 

service labelling 

PR4:number of non-

compliance incidents with 

regulations 

PR3:product and 

service information 

 
PR9:number of fines for 

non-compliance with law 

concerning use of products 

PR5:results of surveys 

measuring customer 

satisfaction 

PR6 and PR7:marketing 

communications 

PR8:customer privacy 

 

Table 6.7 shows that, like SO category, both samples reported above the average for the number of fines 

for non-compliance with law regarding product usage. However, both reported below average on their 

number of non-compliance incidents with regulations regarding their product and services. Most of the 

world benchmark sample also reported on their product information and their customer satisfaction 

survey results.  

To summarise, the level of reporting means for both samples were low, and the major focus of these 

reports was on the economic and environmental perspectives and less so on the social perspective. There 

were some similarities in those indicators reported and not reported by most companies in both samples. 

As these companies are all from the same industry (MM), the indicators that were not reported may not 

be considered relevant to this industry. The results of this section show that a few indicators in the 

sustainability reports of companies in mining and metals can be used for developing an index to evaluate 

their sustainability disclosure and performance. Also, since the reporting patterns of both the world 

benchmark and Australian company samples were similar to some extent, the index developed using 

the results of the Australian MM reports is an acceptable framework for the MM industry as a whole 

for companies using the GRI standards in their reports.  

6.2.2. Financial services’ reporting in Australia versus the world benchmark 

In Chapter 4 (Figure 4.22), the means of the number of reported indicators in all the sustainability 

categories was also higher in Australian FS companies than the world benchmark FS companies with 

most differences found in the environmental perspective, where Australian companies reported 11 

indicators on average, while the world benchmark companies reported only eight. The means of 
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reporting for each of the GRI indicators was compared using the same approach as for the MM 

companies.  

 

 

Figure6.2: Sustainability indicators reporting by the world benchmark and Australian FS samples. 

Figure 6.2 shows that the mean of reporting of the GRI indicators is also higher for Australian FS 

companies (30%) compared to the world benchmark FS companies (23%). The graph is divided into 

four quadrants using the reporting mean percentages of each sample. Both samples had a similar number 

of reported indicators above the mean in both the environmental and labour practice categories. The 

world benchmark FS companies reported more indicators in the other categories (EC, HR, SO, and PR) 

compared to the Australian FS companies. More details on the indicators are presented in the following 

tables. 
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Table6.8: Comparison of economic GRIs reporting by FS companies in the world benchmark and 

Australian samples. 

G4 indicators 
both FS-w and FS-A 

above the average 

both FS-w and FS-A 

below the average 

FS-w above and 

FS-A below the 

average 

FS-w below and 

FS-A above the 

average 

EC 

EC1:direct economic 

value 

EC5:ratios of standard 

entry level wage by 

gender 
EC4:financial 

assistance received 

from government 

 

EC2:financial 

implication for 

organisation's 

activities due to 

climate change 

EC6:proportion of senior 

management hired locally 

EC3:coverage of the 

organisation's defined 

benefit plan 

obligations 

EC7:impacts of 

infrastructure investments 

and services 

 

EC9:proportion of 

spending on local 

suppliers 
EC8:indirect 

economic impacts 

 

As per Table 6.8, both samples reported their companies’ direct and indirect economic value, the 

financial implications of climate change for their companies, and their obligation coverage plans. Most 

of the world benchmark companies reported their financial assistance from government and the 

proportion they spent on local suppliers. Similar to Table 6.7, there was no indicator reported above the 

average by Australian FS companies and not by the world benchmark, even though the average of 

reporting of economic indicators was higher for the Australian FS companies compared to the world 

benchmark companies (35% and 27%, respectively). There were very few companies in both samples 

that reported their ratios of their entry level wages by gender, the proportion of their senior management 

hired locally, and the impacts of their infrastructure investments and services. Considering the nature 

of their operations, it is not unexpected to see less reporting on the impacts of infrastructure investment 

and services in both samples.  

Comparing these results to the economic indicators reporting by MM companies (Table 6.2), there were 

some similarities in the reporting patterns of these two industries. Both industries reported their direct 

economic value and coverage plans for obligations above the sample means, and their ratios of their 

standard entry level wage by gender below the means. However, Australian MM companies reported 

more on economic indicators than the FS companies, while FS companies in the world benchmark 

sample had higher reporting in this perspective than MM companies. 
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Table6.9: Comparison of environmental GRIs reporting by FS companies in the world benchmark 

and Australian samples. 
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Table 6.9 shows that FS companies in both samples reported highly on their energy consumption, water 

withdrawal, indirect gas emissions, total weight of waste, and number of non-compliance incidents with 

environmental regulations. These companies reported highly on their energy consumption but not on 

their energy intensity, on water withdrawal but less on the water sources affected by their withdrawal, 

and water recycled, with very few reporting the effects of their activities on habitats and the total number 

of significant spills and transporting hazardous waste. It is likely that these indicators are reported less 

since they are not particularly relevant to companies’ fields of operations. The FS companies in the 

world benchmark sample, however, reported various areas of their gas emissions in more detail than 

the Australian companies, and also reported the amounts and effects of their discharging water to 

habitats. On the other hand, Australian FS companies reported more about material usage, direct gas 

emissions (scope 1), reduction in gas emissions, and the environmental effects of their products and 

transporting of their products or employees compared to the world benchmark sample. Given that most 

of the Australian MM companies also reported on direct gas emissions (scope 1) compared to the world 

benchmark, it appears that direct gas emissions due to emissions from operations owned by 

organisations are applicable to most of Australian companies, since gas emission is a sensitive topic in 

Australia (due to the ozone layer issues). Moreover, both Australian samples had higher levels of 

reporting on the effects of their products and services, which suggests the significance of this matter to 

this industry.  

Comparing these results to the MM industry (Table 6.3), there were some similarities in the reporting 

of environmental indicators between companies form highly polluted and non-highly polluted 

industries. Most companies in both industries reported on their energy consumption, water withdrawal, 

indirect gas emissions, and waste. These indicators cover the basic environmental issues of each 

company, and are therefore among the minimum indicators that companies are expected to report. 

However, MM companies reported more about their other significant air emissions and any reductions 

in greenhouse gas emissions. Also, most MM companies reported the amount of their water discharge. 

Given the nature of their activities, a higher level of reporting in these areas is to be expected.  
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Table 6.10: Comparison of labour practice GRIs reporting by FS companies in the world benchmark 

and Australian samples. 

G4 

indicators 

both FS-w and FS-A 

above the average 

both FS-w and FS-A 

below the average 

FS-w above and FS-A 

below the average 

FS-w below and 

FS-A above the 

average 

LA 

LA1:new employee rate 

and employees' turnover 

LA5:percentage of 

workforce presented in 

health and safety 

committees 

 

LA3:return to work and 

retention rate 

 

LA6:type and rate of 

work-related injury 

LA2:benefits provided to 

full-time employees 

LA7:workers with high 

incidents related to 

their occupations 

LA4:labour/management 

relations 

LA10:programs for skills 

management 

 

LA14 and 

LA15:supplier 

assessment for labour 

practices 

 

LA11:employees 

receiving regular 

performance 

development reviews 

 

LA8:health and safety 

topics covered in formal 

agreements with trade 

unions 

 

LA9:average hours 

of training employee 

LA12:diversity and 

equal opportunities 

 

LA16:labour practice 

grievance mechanisms LA13:equal 

remuneration for women 

and men 

 

Most of the LA indicators were reported by companies in both the world benchmark and Australian 

samples. Data on the new employee rate and employee turnover, benefits that full-time employees 

receive, minimum notice period regarding any operational changes, programmes for employees and 

their regular performance evaluations, composition of governance bodies by gender, and equal 

remuneration for women and men were reported above the mean in both samples. These are items that 

are important for employees and are also easy to collect. Companies in the world benchmark sample 

reported more on health and safety topics covered in their informal agreements with trade unions, while 

most Australian companies reported on their work-related injuries and their average training for 

employees. Given that supplier assessment for labour practices and labour practice grievance 

mechanisms were added to the G4, below average reporting of these indicators in both samples was to 

be expected.  
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Compared to the same category for MM companies (Table 6.4), there were more similarities in the 

reporting of LA indicators in the FS sector than in the MM sector, and more indicators reported by most 

companies in the FS sector than in the MM sector. Most MM companies in both samples reported 

similar indicators compared to the FS companies, while those companies reported higher on more 

indicators. Besides the fact that these are important indicators for employees, collecting information on 

them is relatively easy, since companies already have the information in their records. Both industries 

reported below the means on the percentage of their employees represented in health and safety 

committees, and most companies in both sectors in the world benchmark sample reported on the health 

and safety topics covered in their formal agreements with trade unions, while most Australian 

companies in both sectors reported on the types and rates of their work-related injuries and average 

employee training hours. Most of the world benchmark companies in the MM sector reported on 

workers with high incidents related to their occupations, while companies in the FS sector in both 

samples reported this indicator below the mean.  

Table6.11: Comparison of human rights GRIs reporting BY FS companies in the world benchmark 

and Australian samples. 

G4 

indicators 

both FS-w and FS-A 

above the average 

both FS-w and FS-A 

below the average 

FS-w above and FS-A 

below the average 

FS-w below and FS-

A above the average 

HR  

HR1:investment in 

human rights 

HR4:freedom of 

association and collective 

bargaining 

 

HR3:non-

discrimination 

HR2:total hours of 

employee training on 

human rights 

HR5:child labour 

HR8:indigenous rights 
HR6:forced or 

compulsory labour 

HR9:number of 

operations subject to 

human rights reviews 

HR7:security practices 

HR10:supplier human 

rights assessment 

HR11: negative human 

rights impacts  

 

Table 6.11 has no indicator reported above the mean by both samples. Most of the companies in the 

world benchmark sample reported on their freedom of association and collective bargaining, child 

labour, compulsory labour, security practices, and negative human rights impacts in the supply chain, 

while the majority of Australian companies in this sector only reported on the number of incidents of 

discrimination in their companies.  
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Compared to the samples from the MM sector, freedom of association and collective bargaining was 

reported by most companies in both the samples, while in the FS sector, most companies in the world 

benchmark sample (but not in the Australian sample) reported this indicator. Investment in human 

rights, indigenous rights, number of operations subject to human rights reviews, and supplier human 

rights assessment are indicators that were reported by few companies in both samples and both sectors. 

FS companies in the world benchmark sample reported more on the HR indicators, while in the MM 

sector, Australian companies also reported more on this category. In the MM industry, most of the 

Australian sample reported on child labour, forced or compulsory labour, and security practices 

indicators, while in the FS sector, these indicators were highly reported by companies in the world 

benchmark sample. Therefore, although there were some similarities in the indicators not reported in 

both industries, they had different reporting patterns.  

Table6.12: Comparison of society GRIs reporting by FS companies in the world benchmark and 

Australian samples. 

 

As per Table 6.12, most society indicators were reported by most companies in both samples. Indicators 

added to the G4 were reported by only a few companies in both samples. Most of the world benchmark 

companies in the sample also reported on operations with significant negative effects on local 

communities and anti-competitive behaviour. In total, eight of 11 indicators in the society category were 
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reported by most FS companies in the world benchmark sample, and six of 11 were reported by most 

FS companies in the Australian sample.  

Compared to the results of the MM companies (Table 6.6), there were more indicators reported by most 

companies in the FS sector than in the MM sector. This was probably to be expected, since FS 

companies are likely to focus more on social perspective indicators compared to MM companies, which 

focus more on the environmental perspective indicators. FS companies reported any political 

contribution of their companies, while only a few MM companies reported this indicator. Moreover, 

most FS companies in the world benchmark sample reported on operations with significant negative 

effects on local communities and anti-competitive behaviour, while very few MM companies in both 

samples reported on these two indicators. Australian companies in general reported fewer indicators in 

the society category than in the world benchmark category.  

Table6.13: Comparison of society GRIs reporting by FS companies in the world benchmark and 

Australian samples. 

G4 

indicators 

both FS-w and FS-A 

above the average 

both FS-w and FS-A 

below the average 

FS-w above and FS-A 

below the average 

FS-w below and 

FS-A above the 

average 

PR 

PR5:results of surveys 

measuring customer 

satisfaction 

PR2: number of 

incidents of non-

compliance with law  

PR1:percentage of 

significant product and 

service categorises for 

which health and safety 

impacts are assessed for 

improvement 

PR3:product and 

service information 

PR8:customer privacy 

PR7:number of 

incidents of non-

compliance with 

regulation concerning 

marketing 

communication 

PR6:sale of banned 

products 
PR4:number of non-

compliance incidents 

with regulations 
PR9:number of fines for 

non-compliance with law 

 

Table 6.13 shows that most companies in both samples reported on the results of surveys measuring 

customer satisfaction and privacy. Most FS companies in the world benchmark sample reported 

products and services that needed improvements in health and safety impacts, information on any sales 

of banned products, and the number of fines for non-compliance with the law. On the other hand, most 

Australian FS companies reported their products and services information and the number of non-

compliance incidents with regulations regarding their products and services. Very few companies in 

both samples reported the number of incidents of non-compliance with law concerning health and safety 

impacts of their products, or the number of incidents of non-compliance with regulations concerning 
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marketing communication. This may be because they did not have any incidents or fines to report, or 

they believed the indicators would have negative effects on their companies’ perspectives and therefore 

did not report them.  

There were no similarities between the indicators reported by most MM companies in both samples 

(Table 6.7) and the FS companies in both samples (Table 6.13). Most MM companies in both samples 

reported product and service labelling and the number of fines for non-compliance with the law, while 

in the FS sector, most companies in the world benchmark sample (but not the Australian sample) 

reported these indicators. On the other hand, most FS companies in both samples reported customer 

privacy, while only a few MM companies did so. Customer privacy is probably considerably more 

important in the FS industry (for example, for customers of banks and insurance companies) than in the 

MM industry, and therefore, more reporting by FS companies was to be expected. Most MM companies 

in both samples reported the number of incidents of non-compliance with the law concerning the health 

and safety impacts of their products, while very few FS companies in both samples reported on this 

indicator. Given the nature of operations in both industries, there are more concerns about the health 

and safety impacts of MM products compared to FS products.  

6.2.3. Summary  

In this section, the differences between two different samples (the world benchmark and Australian 

samples) from two different industries (highly polluted and non-highly polluted industries) were 

reviewed. Even though tests in Chapter 5 did not find any relationship between companies’ industry 

and their sustainability reporting, the detailed reviews in this chapter showed differences between the 

two industries in the reporting of indicators. The results also showed that there were some indicators 

that were reported by most companies in both samples and both industries, which may indicate that 

these indicators are common indicators that are applicable to companies in both highly polluted and 

non-highly polluted industries in different regions. On the other hand, there are some indicators that 

were reported by very few companies in both samples and both industries.  

6.3. Comparison between the world benchmark sample, the survey sample, and 

the reports of Australian companies 

The previous section compared the reporting patterns of companies in the world benchmark and 

Australian samples from two sectors: MM and FS. Detailed reviews of these reports showed some 

similarities and differences when the companies’ industries and regions were considered. This section 

triangulates these results using the three samples: the world benchmark sample, the survey sample, and 

the reports of Australian companies. 
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Figure6.3: Research triangular sources. 

First, for each indicator the average reporting score is calculated for each sample, viz. world benchmark, 

Australian MM companies, Australian FS companies, and the survey participants. Second, these four 

means are averaged to obtain an overall mean reporting score for the respective indicator. This was 

done because if the four samples had been combined and an average calculated for a specific indicator 

across the total observations, the mean would have been biased in favour of the world database being 

the larger. 

The results showed that the total GRI indicator reporting mean was 29% and the median was 28%, 

which shows that on average, the level of reporting of the GRI indicators among the sample companies 

was low. Lists of the indicators reported above and below the average are presented in Table 6.14. 
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Table6.14: Indicators reported above or below average of reporting in each sample.  
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In all four study samples, 43 indicators were reported above the average and 48 indicators were reported 

below the average. The maximum reported indicator was EC1, reported by 62%, and the minimum 

reported indicator was EN33, reported by only 8%. The average for the EC perspective was 34%, 30% 

for the EN perspective, and 27% for the SO perspective. Within the social perspective, the highest 

percentage belonged to the labour practice category, followed by product responsibility, then society. 

The human rights category had the lowest percentage, at 22%. 

Of the 48 indicators reported by less than half of the samples, 10 were indicators added to the G4 in 

2013. Of the indicators reported above the mean, there were only three indicators that were reported by 

more than 50% of companies in the samples. Looking at the average reporting of each indicator in each 

sample, the survey participants had the highest percentage of reporting means (39 indicators), followed 

by the MM Australian companies (31 indicators), then the Australian FS companies (19 indicators). On 

average, Australian companies reported more of every indicator than companies in the world benchmark 

sample.  

To facilitate more detailed comparisons of each sample group’s reporting focus, companies were 

categorised into six groups: world benchmark companies, world benchmark MM companies, world 

benchmark FS companies, Australian MM companies, Australian FS companies, and survey 

participants. Results are presented in the following sections: 

6.3.1. The most frequently reported indicators in each sample group 

There were some indicators reported by all companies in all the samples. Given the numbers of 

companies in these samples, it is reasonably clear that these indicators are the basic (minimum) 

indicators that companies report.  

Table 6.15: Basic indicators in sustainability reports across all study samples.  

Perspective Indicator Description 

EC 

EC1 Direct economic value 

EC3 Coverage of the organisation’s defined benefit plan obligations 

EN 

EN3 Energy consumption within the organisation 

EN23 Total weight of waste 

SO 

LA4  Labour/management relations 

LA10 Programme for skill management  

LA12 Diversity and equal opportunity 

SO5 Confirmed incidents of corruption  

SO8 Monetary value of significant fines for non-compliance with laws  
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In Table 6.15, no indicators (of the 91 indicators in the GRI-G4) were reported above the 29% average 

by all companies across the samples. These indicators are from the economic, environmental, labour 

practice, and society categories, with none from the human rights or product responsibility categories. 

In terms of the economic perspective indicators, direct economic value and coverage of organisation’s 

obligations were reported by all companies. As discussed previously, direct economic value such as 

revenue and expenses were already reported in annual financial reports, and are therefore readily 

available. 

In terms of the environmental perspective indicators, energy consumption and waste were areas that all 

companies reported. Again, data for these indicators are easier to collect. In labour practice, the 

minimum notice periods regarding major changes in employees’ operations, programs that support 

continued employability, and percentage of individuals within organisations’ governance bodies in 

terms of criteria as gender and age and in the society category, incidents of corruption and significant 

fines for non-compliance with laws were reported by all companies. 

Indicators reported by the majority of companies in the samples were also identified across the six 

groups. The list is presented in Table 6.16.  
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Table6.16: Frequently reported GRI indicators by the six samples. 

 

Table 6.16 identifies 28 indicators reported by most of the companies in the six groups. Given the basic 

indicators in Table 6.15, almost all indicators in the economic section were reported by the majority of 
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companies in the samples (except for EC9). Therefore, companies found almost all the economic 

perspective indicators to be either relevant and important or easy to report. EC9, the proportion of 

spending on local suppliers, was included as part of EC662 in the previous version of the GRI standards 

(G3.1), which may explain why it was not been reported to the same extent as EC6 (the proportion of 

senior management hired from the local community).  

Nine environmental indicators were reported above the average, and adding them to the basic indicators 

(Table 6.15), 11 of 34 indicators (32%) were reported the most frequently. The areas these indicators 

try to address (energy, indirect greenhouse gas emissions, NOX, SOX, and other significant air 

emissions, water discharge, wastage, and fines for non-compliance with laws) are those that most 

companies thought were important to report or found relatively easy to report. Eleven indicators were 

reported by only one of the six groups (Australian MM companies). These indicators address aspects 

of recycled input materials, energy intensity, water recycled and reused, biodiversity, emissions of 

ozone-depleting substances, and total number of significant spills. As previously mentioned, this may 

indicate Australian MM companies’ higher sensitivity towards the effects of their activities on the 

environment.  

In the labour practices category, just over half of the LA indicators (nine of 16) were reported above 

the average by either all (Table 6.15) or most of the study samples (Table 6.16). These indicators cover 

employment, labour/management relations, health and safety topics covered in formal agreements with 

trade unions, training and education, diversity and equal opportunity, and equal remuneration for 

women and men.  

The human rights category was the category whose indicators were reported the least. There was only 

HR4, operations that may violate freedom of association, which was reported above the average by 

most companies in the samples. There was no indicator in this category that had not reported by any of 

the samples during the study period. The world benchmarks had the highest number of human rights 

indicators reported above the average (six of 12 indicators), and the world benchmark MM and 

Australian FS companies had the lowest number of indicators reported above the average (one indicator) 

of all the samples.  

In terms of the society indicators, operations with local community engagement, anti-corruption, and 

significant fines for non-compliance with laws were reported above the average by most of the sample 

companies. In terms of the product responsibility indicators, just over half the indicators (five of nine) 

were reported above the average by the majority of companies in the samples. 

                                       
62 EC6 is included in a group in the middle reporting range.  
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6.3.2. The least frequently reported indicators in each sample group  

Some indicators in the GRI-G4 were not reported above the average by any of the companies in the 

samples across the study period.  

Table6.17: Indicators not reported above average by any study sample. 

Perspective Indicator Description 

EN 

EN25 Total number and volume of significant spills 

EN32 

Supplier environmental assessment 

EN33 

SO 

LA14  Supplier assessment for labour practices 

HR10 

Supplier human rights assessment 

HR11 

SO9 
Supplier assessment for impacts on society 

SO10 

 

Table 6.17 does not show any indicators from the economic and product responsibility categories, and 

most are indicators that were added to the latest version of the GRI (G4) in 2013 (EN32, EN33, LA14, 

HR10, HR11, SO9, and SO10). Although some companies may not have updated their sustainability 

report format to include these indicators, given that the rest of the newly added G4 indicators were 

reported by some companies, it is apparent that the latest version of the GRI standards was adopted by 

at least some of the companies.  

However, EN25 was in the previous GRI guidelines and still very few companies reported it. This 

indicator is about the total number and volume of significant spills and should be applicable to 

companies in highly polluted industries, such as mining and metals or oil and gas. This indicator may 

not have been included in sustainability reports either because the amount was insignificant or because 

companies considered it to communicate negative messages and as such decided not to report it.   

6.3.3. Financial services versus mining and metals companies 

At the beginning of this chapter, the reporting patterns of Australian MM and FS companies were 

compared with companies in the same industries from the world benchmark sample. In this section, the 

total means of the GRI indicators reporting in both the MM and FS companies were calculated (refer to 

Equation 6.1). The reporting average of the MM companies for each GRI indicator was calculated 

considering MM companies’ average in both the Australian and the world benchmark samples and the 

same calculations were conducted for the FS companies.  
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The recalculated reporting means for the MM and FS industries were 25% and 27%, respectively. There 

were 49 indicators reported above the mean by MM companies and 42 indicators by FS companies. A 

comparison between the reporting of the two industries is presented in Figure 6.4. 

 

Figure6.4: Comparison of the average reporting of GRI indicators by companies in the MM and FS 

industries, 2011-2014. 

As Figure 6.4 shows, there are similarities in reporting above or below the means for these two 

industries. Thirty-three indicators were reported by both industries below their means (left bottom 

quartile) and 33 indicators reported above their means (right top quartile). Both industries reported 

‘economic performance’ above the mean and the ‘ratios of standard entry level wage by gender’ below 

the mean. The ‘proportion of senior management recruited from local communities’, the ‘impacts of 

companies’ infrastructure investments’ and ‘their proportion of spending on local suppliers’ were below 

the mean for FS companies and above the mean for MM companies. On the other hand, indirect 

economic impacts such as economic development in areas of high-poverty was reported above the mean 

for FS companies and below the mean for MM companies. Given their respective activities, MM 

companies’ reporting focus on investment in infrastructure, and FS companies’ on investment in social 

services were expected. 

Most environmental perspective indicators followed similar patterns in both industries. The effects of 

water withdrawal on water sources, percentage and total volume of water recycled, operational sites in 

or adjacent to protected areas, significant effects of activities on biodiversity in protected areas, habitats 

protected, NOX, SOX, and other significant air emissions, total number and volume of significant spills, 

and impact mitigation of environmental impacts of products were reported above the average by MM 

companies and below the average by FS companies, with the exception of the percentage of recycled 
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materials used, which was reported above the mean. Since MM companies belong to a highly polluted 

industry, their activities will have a greater impact on the environment, and it is to be expected that they 

will engage in more reporting on those indicators.  

For the LA category, most indicators were reported above the means in both industries. Workers with 

a high incidence of risk related to their occupation was reported above average by MM companies and 

below average by FS companies. On the other hand, FS companies reported more on retention rates and 

average hours of training compared to MM companies. For the human rights category, the only indicator 

reported above the mean was freedom of association and collective bargaining in both industries. FS 

companies reported on compulsory labour above the mean, while MM companies reported more on 

child labour and the percentage of security personnel trained in the organisation’s human rights. Most 

HR indicators were reported below the mean in both industries.  

For the society category, except for value of political contribution that was reported above the mean in 

FS companies and below the mean in MM companies, the rest of the indicators followed similar 

reporting patterns and half were reported above the mean and half below the mean in both industries. 

Most companies in both groups reported on the monetary value of significant fines for non-compliance 

with laws concerning their products and services, and a minority of them reported on the number of 

incidents of non-compliance with regulations concerning their products and services and marketing 

communications. However, FS companies reported more type of product and service information, 

results of customer satisfaction surveys, and customer privacy, while MM companies focused more on 

reporting customer health and safety. These similarities and differences in the reporting of social 

indicators show clear links between the type of industry and type of indicators reported. MM companies 

focused on health and safety social indicators, while FS companies focused on customer satisfaction 

and privacy.  

6.3.4. Summary 

The results show that, on average, the reporting percentage of GRI indicators is low (28%), and 48 of 

91 indicators were reported below the reporting average. The economic perspective had the highest 

percentage of indicators reported, followed by the environmental and social perspectives. For the social 

perspective, labour practices had the highest reporting percentage and human rights had the lowest 

reporting percentage. More detailed comparisons showed some similarities in the reporting patterns of 

the GRI indicators. Thirty-nine indicators (of 91 in the GRI-G4) were reported highly by the majority 

of the samples. Most of these were indicators that were reported above the average. The similar patterns 

of reporting of these indicators suggests that these indicators are considered important by most 

companies in the sample. Furthermore, there were no indicators that had not been reported at all by any 

of the sample companies across the study period.  
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There are several possible explanations for having only a few highly reported indicators in each 

perspective across the sample companies:  

 Information on these indicators had already been provided in companies’ financial statements, 

and it is therefore easy to report them (e.g. EC1, which had the highest percentage of reporting).  

 The indicators may be considered more important by most stakeholders (Bansal & Roth, 2000; 

Darnall, 2006; Pan, 2003), who put pressure on companies to report these indicators. 

 Companies may be required by regulations or public authorities (Bansal, 2005; Bansal & Roth, 

2000; Darnall, 2006; Magrini & dos Santos Lins, 2007; Rothenberg, 2007) to report these 

indicators. 

 Some of those highly reported indicators may be considered major proxies for evaluating social 

or environmental performance (J Emil Morhardt, 2001; J. Emil Morhardt et al., 2002), such as 

energy consumption, greenhouse gas emissions, water withdrawal, wastage, and equal 

percentage of women and men in governance bodies.  

 The data may be easier to collect or report (especially quantitative measures), such as economic 

value from financial statements and direct energy consumption. 

There were also some differences in reporting between the two industries, mainly because MM 

companies belong to a highly polluted industry while FS companies belong to a less polluted industry. 

Even though Chapter 5 did not show any statistically significant differences between both industries in 

terms of reporting, the results of this chapter show that industry can affect the type of indicators 

reported, even if there may not be any statistically significant difference in the total perspective. Given 

the nature of these two industries some of the general indicators may not be applicable to them, and as 

such a low level of reporting of those indicators is to be expected.  

All the previous analyses focused on the level of reporting of each GRI indicator and the sustainability 

perspective, but did not show their level of disclosure. As mentioned in Chapter 2, the number of 

indicators reported does not measure the level of comprehensiveness of the reports. Therefore, the next 

section develops an index to measure the type of disclosure as well as the level of reporting.  

6.4. Sustainability disclosure composite index  

Merely reporting an indicator in sustainability reporting is not a sufficient indication of the reporting 

pattern of a company. One of the deficiencies of previous ranking methods in the literature and the GRI 

ranking system is that they have only ranked companies according to the existence of an indicator 

(whether it is reported or not), ignoring the disclosure level. To address this limitation, both the 

existence of an indicator and its level of disclosure were modelled. Due to the considerable number of 

companies in the world benchmark and survey samples, it was impossible to do in-depth analyses on 

their reports. Therefore, a content analysis was conducted on the sustainability reports of the Australian 

companies during the four-year period. Since the results of previous analyses indicated that there were 
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no statistically significant differences between the average reporting of companies in the same 

industries in the world benchmark, survey, and Australian samples, the results of the content analysis 

of the Australian companies should have reasonable applicability to the world benchmark and survey 

samples. As the major focus of this study is on non-financial reporting, and economic indicators tend 

to be mostly reported in financial statements, the research focused on the level of disclosure of 

environmental and social perspective indicators. 

To come up with a sustainability disclosure composite index, the Wiseman index (Wiseman, 1982) was 

used to calculate disclosure scores for each  sustainability report of the Australian companies measured, 

as follows: 

 0: not reported; 

 1: reported generally; 

 2: reported specifically in qualitative format; 

 3: reported in quantitative format. 

To develop a composite index, both a weight and score for each indicator needed to be calculated. The 

content analyses of the sustainability reports of Australian FS and MM companies provided a score for 

each of the GRI indicators. The weights were obtained using responses to the questions from the study 

survey about the level of importance of each indicator. The process of developing the sustainability 

disclosure composite index (SDI) is shown in Figure 6.5. 

 

Figure6.5: Process of developing an SDI. 

 

Select environmental and social indicators 
only

Calculate the average importance level for 
each indicator (sum of total scores divided by 

number of scores)

Weight for each indicator obtained by dividing 
dividing its average score (from previous step) 
by the total average score of all the indicators

SDI for each company calculated by applying 
these weights to its reported indicators
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The SDI was calculated using the below formula: 

 

Equation6-2: The SDI formula. 

𝑆𝐷𝐼𝑗𝑡 = ∑ 𝑊𝑖𝐷𝑖𝑗𝑡

𝐼

𝑖=1

  

 

Where: 

𝑆𝐷𝐼𝑗𝑡: Sustainability disclosure composite index of company j for the year t 

𝐷𝑖𝑛𝑡: Disclosure level of indicator i of company j in year t 

t: From 2011-2014 

𝑊𝑖: Weight of indicator i from the survey, calculated as follows: 

𝑊𝑖 =  
𝑋�̅�

∑ �̅�𝑖

 

            

   Where:  

 �̅�𝑖  : Average importance level of indicator i 

 �̅�𝑖 =  
∑ 𝑋𝑖𝑛

𝑁
𝑛=1

𝑁
 

∑ �̅�𝑖: Total average level of importance of the environmental and social indicator 

𝑛: The survey respondent    

 

The SDI score enables a comparison of changes in the sustainability disclosures of a company across 

the period, as well as with other companies in the same industry.  

For example, the total average scores of the level of importance of all the indicators (both the 

environmental and social ) for FS companies (∑ �̅�
𝑖
) was 223.19, and the average level of importance 

of all the FS survey participants ( �̅�𝑖)for EN1 was 2.23, and 3.19 for PR9. Therefore:  

𝑊𝐸𝑁1 =  
2.23

223.19
= 0.01   and      𝑊𝑃𝑅9 =  

3.19

223.19
= 0.014 
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0.01 was used as the weight of EN1 across the study period for all the FS companies. The weights of 

all environmental and social indicators were calculated using the same method, then the SDI was 

calculated for each company annually across the study period by multiplying the weights to the annual 

disclosure level (D) of each indicator for each company. Taking the indicators for ANZ for 2014, as an 

example:  

 

𝑆𝐷𝐼𝐴𝑁𝑍2014 = 𝑊𝐸𝑁1𝐷𝐸𝑁1,𝐴𝑁𝑍,2014 + ⋯ + 𝑊𝑃𝑅9𝐷𝑃𝑅9,𝐴𝑁𝑍,2014 

𝑆𝐷𝐼𝐴𝑁𝑍2014 = 0.01 × 3 + ⋯ + 0.014 × 0 =  1.258 

 

The details of the SDI for each company in each industry are discussed in the following sections.  

 

6.4.1. Mining and metals sustainability disclosure composite index  

This section discusses the details of developing an SDI for Australian MM companies. As mentioned 

in Chapter 5, there were few MM companies in the survey (five companies). Previous tests showed that 

there were no statistically significant differences among the levels of importance of indicators across 

all industries (refer to Table 5.8). Therefore, to calculate the weights of indicators for MM companies, 

the means of the levels of importance of the environmental and social indicators of all companies in 

highly polluted industries in the survey were used. The relative weights of each indicator are presented 

in Table 6.18. 
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Table6.18: Averages of the relative weights of environmental and social indicators in highly polluted 

industries, 2011-2014. 
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Total weights for the environmental perspective63 and social perspective were 41% and, 59% (LA:19%, 

HR:15%, SO:13%, and PR:12%) respectively. LA6 (type of injury and occupational diseases) had the 

highest weight (0.0149) and LA1 (total number of new employees and employee turnover) had the 

lowest (0.0096). Highly polluted companies, on average, assigned higher relative weights to the social 

indicators (mostly the product responsibility and labour practices categories) and lower relative weights 

to the environmental indicators. For the EN perspective, these companies assigned the same importance 

level to EN3 (direct energy consumption), EN6 (reduction in energy consumption), and EN27 (extent 

of impact mitigation of environmental impacts of products and services). However, despite these 

companies belonging to highly polluted industries, indicators related to emissions (EN15-EN21) had 

relatively lower weights. 

Using these weights, an SDI was calculated annually for each company.  

Table6.19: Australian MM companies’ SDIs. 

 

There were some companies with no sustainability reporting for some of the years in the study period, 

such as Alcoa of Australia in 2014 and Emeco in 2011 and 2012. These instances were given a score of 

zero. In the Wiseman index, the maximum disclosure score any company can get is three and the 

                                       
63 Calculated by adding the weights of indicators in environmental perspective. 
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minimum is zero. Table 6.18 shows that none of the MM companies had disclosure scores above two 

during the study period. The highest SDI in 2011 was 1.90, for PanAust, but its score decreased 

considerably in 2012 with successive fluctuations. The Minerals and Metals Group had the highest SDI 

for 2013 and 2014. The average disclosure level increased from 2011–2012 and remained reasonably 

steady thereafter. This pattern is different from the trend of indicators reporting by these companies. As 

discussed in Chapter 4, Australian MM companies had an average number of 37 Indicators reported in 

2011, which dropped to 34 indicators in 2012. While the average number of reported indicators dropped, 

the SDI increased in 2012, which indicates that the indicators were reported more specifically. The 

number of reported indicators jumped from 34 in 2012 to 40 in 2013 and then stayed the same. The SDI 

was also practically steady in 2013 and 2014. Comparison between the reporting and disclosure levels 

showed that in 2014, Australian companies had comprehensive sustainability reports both in terms of 

the number of reported indicators and their level of disclosure. MM companies were further subdivided 

according to their disclosure scores into four categories: Growth, Decline, Steady and Volatile.  

 Growth  

Companies that had an upward trend in their SDI during the study period were categorised as growth. 

Figure 6.5 shows that there were six companies with an increasing trend from 2011-2014. Four belonged 

to the mining industry (Centennial Coal, Newcrest Mining, Rio Tinto Coal Australia, and Xstrata Coal 

(Glencore)) and two to the minerals industry (Emeco and the Minerals and Metals Group).  

 

Figure6.6: Trends of disclosure in the Growth category, 2011-2014. 
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According to Figure 6.6, only the Minerals and Metals group and Newcrest Mining had disclosure levels 

above the industry average during the study period. On the other hand, Centennial Coal and Emeco, 

despite increasing trends, never got above the industry average. The MM industry had a steady trend of 

average disclosure scores during the study period. Xstrata Coal did not have any sustainability reports 

for 2011 and 2012, but had an upward disclosure trend above the industry average for 2013 and 2014. 

Rio Tinto Coal did not have any separate sustainability reports until 2014, which was above the industry 

average disclosure level.  

 Decline  

Four companies had downward trends in their disclosure scores: Aloca of Australia (bauxite mine), 

Oceana Gold Corporation (gold mine), PanAust (copper and gold mine), and Xstrata Copper North 

Queensland (copper mine).  

 

 

Figure6.7: Trends of disclosure in the Decline” category, 2011-2014. 

Figure 6.7 shows that only PanAust had disclosure levels above the industry average. Aloca of Australia 

and Oceana Gold Corporation both had disclosure levels below the industry average. Xstrata Copper 

North Queensland had sustainability reports with disclosure levels considerably above the average in 

2011 and 2012, but from 2013 they ceased to publish any sustainability reports on their website.  

 Steady  

There were two companies in the sample with ‘Steady’ trends of disclosure: Arrium and Unity Mining 

(both mines).  
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Figure6.8: Trends of disclosure in the Steady category, 2011-2014. 

Figure 6.8 shows that Arrium had disclosure scores very close to and slightly above the industry 

average, while Unity Mining had scores considerably lower than the industry average.  

Volatile 

The last category consisted of companies whose sustainability disclosure fluctuated. There were three 

companies in this category: BHP Billiton, the Fortescue Metals Group, and OZ Mineral.  

 

Figure6.9: Trends of disclosure in the Volatile category, 2011-2014. 

Both BHP Billiton and OZ Mineral had disclosure scores above the industry average, while the 

Fortescue Metals Group had scores below the average. Both the Fortescue Metals Group and OZ 

Mineral had their minimum scores in 2012, which is different to the industry average, while BHP 

Billiton had its minimum score in 2013 and peak in 2014. 

6.4.2. Financial services sustainability disclosure composite index  

A similar process was followed to develop and calculate the SDI for Australian FS companies for 2011-

2014. However, since there were enough FS companies in the survey, the FS responses were used to 

develop the SDI. The relative weights of each indicator are presented in Table 6.18. 
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Table6.20: Averages of the relative weights of environmental and social indicators in the FS industry, 

2011-2014. 
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Total weights of the environmental perspective64 was 37%, and for the social perspective it was 63% 

(LA:21%, HR:15%, SO:14%, and PR:13%). FS companies had a lower percentage of EN and a higher 

percentage of SO compared to the MM companies (41% and 59%, respectively) and given the nature 

of these companies’ operations, was to be expected. According to Table 6.20, like the MM companies, 

the maximum relative weight was from the social perspective (0.0164) for PR8 (number of complaints 

regarding breaches of customer privacy) and the minimum was from the environmental perspective 

(0.0084) for EN21 (reporting NOX, SOX, and other significant air emissions). Customer privacy should 

probably be considered a very important indicator in the performance of a FS company, and since these 

companies are service providers, EN21 is probably not relevant to these companies.  

The environmental indicator with the maximum relative weight was EN29 (the monetary value of non-

compliance with environmental laws), which ranked 26th after the social indicators. These relative 

weights were applied to the results of the content analysis of the sustainability reports to develop an 

SDI for Australian FS companies. The SDI scores of these companies, together with the average of 

industry, are presented in Table 6.21. 

Table6.21: Australian FS companies’ SDI. 

 

Only the Insurance Australia Group and the Suncorp Group had no sustainability reports for 2011. The 

average disclosure score of the FS industry increased from 0.71 in 2011 to 0.93 in 2012, and to 0.96 in 

2013, then decreased to 0.85 in 2014. Like the MM-SDI, the maximum possible disclosure score was 

                                       
64 Calculated by adding the weights of indicators in each perspective. 
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three and the minimum was zero. No companies had disclosure scores above two, except for VICsuper 

in 2011, which had an SDI of 2.02. Contrary to the MM companies, the FS companies’ minimum 

disclosure scores were in 2011, with a peak in 2013.  

VICsuper had the highest SDI in 2011 (2.02), which was noticeably higher than the other companies, 

and was followed by ANZ (1.66). VICsuper had no sustainability reports in 2014 but reported GRIs in 

its annual financial reports. FS companies were also classified into four categories based on their SDI 

trends. 

 Growth  

There was only one company (Insurance Australia Group) in the Growth category that had a rising 

trend in their sustainability disclosure score. This company belonged to the insurance sector. 

 

Figure6.10: Trends of disclosure of FS companies in the Growth category, 2011-2014. 

Figure 6.10 shows that this company had no sustainability report in 2011. However, the company had 

a disclosure pattern above the industry average score from 2012-2014, with a noticeable jump from 

1.47 to 1.91 in 2014, being the highest SDI in 2014.  

Decline  

Two companies had declining disclosure scores: the National Bank of Australia and VICsuper.  
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Figure6.11: Trends of disclosure of FS companies in the Decline category, 2011-2014. 

Figure 6.11 shows that both companies had scores above the industry average during the study period 

(except for VICsuper, which moved below the industry average in 2014). VICsuper had the highest 

disclosure score (2.02) in 2011, which dropped to 1.71 and stayed almost the same until 2013. The 

National Bank of Australia had an almost steady trend (with a slight increase) from 2011-2013. 

However, they also had a decline in their score in 2014.  

 Steady 

Four companies had an almost steady trend in their sustainability disclosure scores: the Commonwealth 

Bank of Australia, ING direct, Macquire Limited, and the Suncorp group.  

 

Figure6.12: Trends of disclosure of FS companies in the Steady category, 2011-2014. 
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According to Figure 6.12, the average sustainability disclosure scores of all these companies were below 

the industry average during the study period. The Suncorp Group had no sustainability report in 2011, 

but a steady disclosure level since providing one in 2012.  

 Volatile 

The Volatile category had the most Australian FS companies. There were five companies (three banks 

and two investment companies) in this category.  

 

 

Figure6.13: Trends of disclosure of FS companies in the Volatile category, 2011-2014. 

Figure 6.13 shows that some of the biggest companies in the sample (ANZ and Westpac), as well as 

some small companies (such as Australian Ethical Investment), are in this category. UCA fund 

management had the least fluctuations in its index and their scores were less than the industry average 

across the study period. Peak reporting for ANZ and Australian Ethical Investment was in 2011, while 

for Banckmecu it was in 2012, and for Westpac it was in 2013. The disclosure score trends for 

Banckmecu and Westpac were upward, while for ANZ and Australian Ethical Investment they were 

downward.  

6.4.3. Comparisons between the SDIs of FS and MM companies in Australia 

In Chapter 4, the t-test showed no statistically significant differences between the averages of the five-

year reporting in highly polluted and non-highly polluted industries using the world benchmark sample. 

In Chapter 5, the survey analyses showed statistically significant differences in the reporting of 

environmental indicators in the public sector, and that companies in highly polluted industries had 

higher average than reporting compared to those in non-highly polluted industries.  
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Figure 6.13 shows the differences in the average of industry disclosure scores for the highly polluted 

industry (MM) and non-highly polluted industry (FS).  

 

 

Figure6.14: Comparisons of the average industry disclosure scores in the MM and FS industries, 

2011-2014.  

As Figure 6.14 shows, MM companies had a higher average of disclosure score in 2011 compared to 

FS, and both had a rising trend until 2012. However, the average disclosure scores of the MM companies 

remained relatively constant (with a slight increase) until 2014. The FS industry disclosure score peaked 

in 2013, then sharply declined in 2014, its average score falling below the MM average. An independent 

t-test did not find a significant difference in the disclosure scores of companies in these two industries 

(t (103)=1.022, p=0.309). 

6.4.4. Summary  

This section has described the development of an SDI using a content analysis of the sustainability 

reports of Australian companies in MM and FS industries, combined with weights calculated using 

survey responses. Focus groups would have been an alternative option but the survey responses were 

chosen because they were from self-selected managers who were involved with sustainability reporting 

and thus had experience in this area, and this enabled a more objective method for calculating the 

weights of sustainability indicators. The aim of the disclosure index was to enable cross-sectional and 

longitudinal comparisons among companies in an industry during a period.  

Examination of the SDI scores showed that companies in the same industry did not follow similar trends 

of disclosure during the study period. Comparisons of the two industries showed no statistically 

significant differences in the disclosure indexes of companies in highly polluted and non-highly 

polluted industries during the study period. This is similar to the results of the level of reporting in both 
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the world benchmark and survey samples. Therefore, this study found no statistically significant 

differences in the reporting levels nor the disclosure levels of these two industries.  

6.5. Conclusion 

This chapter has studied the sustainability disclosure of Australian companies in both the FS and MM 

industries. A comparison of reporting of these companies with companies from the same industry in the 

world benchmark sample showed some similarities and differences in the focus of the reporting between 

companies in the same industry, but from different regions. Even though the results in previous chapters 

showed no differences in the average reporting of each sustainability category, more in-depth study 

shows that in each category, there are some differences in GRI reporting between companies of different 

regions and industries. 

The second section compared the data from the world benchmark, survey, and Australian report samples 

to identify the most and least used indicators in the sustainability reports of the three samples. Given 

the total number of companies up to 2014 (1065) in these samples, and the four-year sample period for 

the world benchmark and Australian companies, these should be representative of the indicators 

reported in sustainability reports.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure6.15: Triangulation of the results using three databases. 
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Summarising the results using the three samples: 

 The average reporting percentages of the GRI indicators were considerably low in all three 

samples. 

 There were similarities in the reporting patterns of most of the GRI indicators. 

 Companies from highly polluted and non-highly polluted industries reported similar GRIs. 

 There are some differences in the focus of reporting between the highly polluted and non-highly 

polluted industries in terms of the applicability of some indicators. 

As mentioned, a problem with the GRI guidelines is that they are very large with many indicators. This 

makes it costly and questionable for companies to report all the indicators and difficult for users to 

choose the most important indicators. Thus, the percentage of GRI reporting is low. The list of the most 

and least frequently used indicators reveals the major focus, as well as the indicators that are rarely 

reported in all or some industries. Indicators barely reported in all industries suggest the need to modify 

the GRI guidelines, and to possibly exclude those indicators from the list of GRI standards. Some 

indicators added to the new version of the GRI standards (G4) may not be suitable for exclusion, since 

there may not have been enough time for companies to update their sustainability reports within the 

study time frame.  

Some indicators were barely reported in particular industries, and given the nature of those indicators 

they were not expected to be seen in the sustainability reports (such as EN21 in FS companies). 

Considering that these are general indicators in the GRI standards, again, the GRI general standards 

need to be modified to make them more applicable to all industries and re-allocate those particular 

indicators to industry-specific categories instead of general category. By doing this, GRI reporting 

application would improve and companies would find these indicators more useful.  

Table 6.16 and 6.17 list the most and least frequently reported indicators by all the six samples in this 

study. Comparisons between these two sets of indicators with the level of importance of indicators from 

survey (chapter 5) are shown in Table 6.22. 
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Table 6.22: List of highly polluted indicators by all the study sample and their level of importance. 

 



217 

 

The results show that for those indicators that were reported poorly by all the sample, survey identified 

them all as “not important” while more than half of those highly reported indicators were considered as 

“not important”. It shows that the perception of managers about importance of an indicator is not the 

only reason for reporting those indicators and they still should report them. This can be explained by 

both institutional theory and legitimacy theory. According to institutional theory, companies try to 

mimic those large companies in their field, so even if they do not consider the particular indicator to be 

important, they still report them. Also, this is align with legitimacy theory as well. For example, EN 16 

is about reporting the gas emissions (scope 2) and even though the majority of companies in survey 

considered it to be “not important” in their performance, they still should report it to stay legitimate.   

An SDI was developed using the weights derived from the survey and indicators obtained from the 

Australian companies in both the MM and FS industries. This index enables both cross-sectional and 

longitudinal comparisons among companies in the same and different industries. It also helped to rank 

companies according to the comprehensiveness of their reports, both in terms of their reported 

indicators and level of disclosure. The results of SDI in this study showed that MM industry (belongs 

to highly polluted industry) did have higher level of reporting only in 2011 and 2014 compare to FS 

industry (non-highly polluted industry) while it is expected to see more reporting in highly polluted 

industry. Also, compare to reporting scores of these two industries, the results show that for the years 

that each industry had more indicators reported, they had higher scores of SDI as well. Therefore, it 

shows that the changes in the level of disclosure of these companies are more due to adding more 

indicators to their reports rather than reporting more comprehensively. However, it should be noted that 

since there was only one industry from both highly polluted and non-highly polluted industries, the 

results may not necessarily indicate the reporting pattern in highly polluted and non-highly polluted 

industries.   

The results of this chapter, along with those of the previous chapters, improve knowledge of the 

indicators that are more relevant or applicable or reported by companies. These results can also help 

companies develop their sustainability reports, especially through having comparisons with their peer 

companies in the same industry and knowing the minimum indicators to report. Using the basic 

indicators in sustainability reports can also be used to compare the reporting and performance of 

companies in same or different industries as companies’ reports can be more comparable this way. 

It should be mentioned that this index can only evaluate the sustainability disclosure levels of 

companies, and says nothing about their sustainability performance. In the next chapter, two methods 

will be examined to evaluate the sustainability performance of companies. 
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Chapter 7 : Sustainability performance evaluation 

7.1. Introduction 

In the previous chapters, the reporting of GRIs was studied using three different samples: the world 

benchmark sample, the Australian and New Zealand survey sample, and the reports of the Australian 

MM and FS companies. A sustainability disclosure index (SDI) was developed in Chapter 6 to evaluate 

companies according to their sustainability reports’ levels of disclosure. As aforementioned, the mere 

existence of indicators in a sustainability report does not necessarily reflect the sustainability 

performance of the company. This chapter addresses objective one by suggesting two different methods 

for evaluating sustainability performance of companies using their sustainability reports. These methods 

enable both longitudinal and cross-sectional comparisons of the sustainability performance of 

companies in one industry or across different industries. Objective two is also addressed in this chapter 

through testing hypotheses H1a and H1b to see if there is any relationship between sustainability 

performance and reporting.  

Data collected from the sustainability reports of Australian MM and FS companies was used to evaluate 

the sustainability performance of companies in the sample. The details of each sustainability 

performance system will be discussed in the following sections.  

7.2. Developing a sustainability performance composite index  

In this section, the sustainability performance of companies will be evaluated by developing a 

sustainability performance composite index (SPI). To obtain a single score for sustainability 

performance, a method for aggregating measures of all the indicators is needed. Since each 

sustainability indicator covers different aspects of sustainability performance, they are reported using 

different units of measure and it is not possible to add them all together. To deal with this problem, the 

results were normalised using the following formula (Krajnc & Glavič, 2005a): 

Equation71: Normalising formula. 

𝐼 𝑖𝑗𝑡 =  
𝐼𝑖𝑗𝑡

𝐼�̅�
 

Where: 

𝐼 ̅𝑖 =  
∑ ∑ 𝐼𝑖𝑗𝑡

𝐽
𝑗=1

4
𝑡=1

4 × 𝐽
 

 𝐼 𝑖𝑗𝑡: Normalised indicator i of company j for time (year) t 

𝐼𝑖𝑗𝑡: Actual data for indicator i of company j for time (year) t where J equals the total number of 

companies 

𝐼 ̅𝑖: Average of actual indicator i 
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By dividing the measure of an indicator for a company by the average of that measure across all 

companies during the study period, all the data are converted into dimensionless units that can then be 

added together using appropriate weights. Like the sustainability disclosure index in the previous 

chapter, the weights collected from the survey were used to develop a SPI, as below: 

Equation7-2: Developing a sustainability performance index. 

𝑆𝑃𝐼𝑗𝑡 = ∑ 𝑊𝑖𝐼 𝑖𝑗𝑡

𝐼

𝑖=1

  

Where: 

𝑆𝑃𝐼𝑗𝑡: Sustainability performance composite index of company j for year t 

𝑊𝑖: Weight of indicator i that comes from the survey calculated as below: 

𝑊𝑖 =  
𝑋�̅�

∑ �̅�𝑖

 

              Where:  

 �̅�𝑖  : Average level of importance of indicator i 

∑ �̅�𝑖: Total average level of importance of environmental and social GRI indicators in the index 

𝐼 𝑖𝑗𝑡: Normalised indicator i of company j for time (year) t 

t: from 2011-2014 

 

To calculate the normalised sustainability indicator (𝐼 𝑖𝑗𝑡) in Equation 7.2, the normalising formula in 

Equation 7.1 was used (for example, the results of EN8 for Arrium in 2014 were 8,335 million litres. 

To normalise this measure, it was divided by the average industry measure for EN8 over the four-year 

study period, which was 226,232 (
8335

226,232
= 0.0368)). For equation 7.2, using the data from Table 7.2, 

the average weight (𝑋𝑖
̅̅ ̅̅ ) for indicator EN8 is 3.28 and the total of the average weights (∑ �̅�𝑖) is 48.29 

so its relative weighting is 0.0681. 

The SPI was calculated for all the FS and MM companies in the Australian sample during the study 

period. There was a considerable number of missing values in the sustainability reports of both 

industries. The approach taken was that as long as there were at least two years of information for a 

specific indicator for a company, the missing value(s) was calculated by averaging the available results 

(as suggested by (Tsikriktsis, 2005)). If there were data for only one year, the other years were left 

blank.  

In the GRI standards, there are some indicators that measure ‘good’ sustainability performance 

outcomes. Therefore, having a higher measure for these indicators is better, such as, percentage of 
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recycled material used, or reduction in energy consumption. On the other hand, other indicators measure 

‘bad’ sustainability performance outcomes, such as material used, or direct energy consumption of the 

organisation. To develop a SPI, the positive and negative outcome effects of these indicators should be 

taken into consideration. In this study, the SPI represents the usage of resources in a company, and 

therefore, having a lower SPI shows better sustainability performance. Hence, weighted indicators with 

negative effects were added and those with positive effects were deducted (e.g. SPI =𝑊𝐸𝑁1𝐼𝐸𝑁1 −

 𝑊𝐸𝑁2𝐼𝐸𝑁2 + 𝑊𝐸𝑁3𝐼𝐸𝑁3 + ⋯). 

7.2.1. Sustainability performance composite index for Australian MM companies 

The steps above were followed to develop a SPI for Australian MM companies for the period 2011-

2014. First, the sustainability reports of each company were reviewed for the study period. Indicators 

with quantitative data are reported in Table 7.1. 

Table7.1: Indicators used to develop an SPI for MM companies. 

 

There were 16 environmental and social perspective indicators with quantitative measures for the study 

period. However, most companies reported their direct and indirect energy consumptions (EN3 and 

EN4) and direct and indirect gas emissions (EN15 and EN16) in a single figure, with only a few reported 

separately. Therefore, to obtain more data, only the total energy consumption and gas emissions figures 

were included in the index.  



221 

 

Like Chapter 6 (Table 6.18), the relative weights of the indicators were calculated using the survey 

responses65. However, since data was not available for all the indicators, new relative weights had to be 

calculated. Table 7.2 shows the survey total weights of indicators (48.29), with the relative weights of 

each indicator (e.g. EN8: 
3.29

48.29
= 0.0681). 

Table7.2: Relative weights of indicators for developing the MM-SPI. 

 

As mentioned, energy consumption (EN3 and EN4) and gas emissions (EN15 and EN16) were 

considered one indicator. Therefore, their weights were calculated using the average weight of each 

(e.g. energy consumption weight=average weight of EN3 plus average weight of EN4). As Table 7.2 

shows, LA6 had three different aspects of work-related injury: number of fatalities, total recordable 

injury frequency rate (LA6-TRIFR), and lost time injury frequency rate (LA6-LTIFR). These areas 

were considered separately when calculating the relative weights by giving each the same weight as 

LA6 (3.65).  

The following steps were taken for all the companies in the sample and all the included indicators. After 

calculating the weighted normalised indicators (𝑊𝑖𝐼 𝑖𝑗𝑡), each indicator was classified as either a ‘good’ 

or ‘bad’ outcome. As per the list of indicators in Table 7.1, all the indicators (except LA12) were 

classified as ‘bad’ outcomes. Indicator LA12 shows the composition of governance bodies by gender 

                                       
65 As mentioned in Chapter 6, since there were not many MM companies in the survey sample and tests could not find any 

statistically significant differences in the levels of importance of the indicators between different industries, the weights of all 

companies in the highly-polluted industry group were used for the MM companies. 
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in a company, reported as the percentage of men to women. If the optimum situation is defined as an 

equal ratio of women to men in governance bodies then this percentage should be 50%. Thus, the 

difference between actual companies’ percentages and 50% were calculated and both positive results 

(more women than men) and negative results (more men than women) were considered to have negative 

effect on sustainability performance. Thus, for the MM group, all the indicators were treated as ‘bad’ 

outcomes and added to determine the SPI. 

A SPI score was calculated for each company for each year. For example, the SPI score for Arrium in 

2014 was calculated as: 

SPI Arrium2014= 0.0636 × 0.235 + 0.0681×0.0374 +… + 0.0621 × 0.0185 = 0.3780 

Since all indicators reflect ‘bad’ outcomes, a lower SPI is better than a higher SPI. The SPI scores for 

each company are presented in Table 7.3. 

Table7.3: Australian MM companies SPI. 

 

In Table 7.3, those with lower SPI scores were ranked more highly than those with higher scores. The 

sustainability performance of the MM industry fluctuated during the study period, with an average score 

of 0.750 in 2011, improving to 0.670 in 2012. However, there was a sharp decline in performance in 

2013, with a slight improvement in 2014.  

The best performance in 2011 was PanAust, with the lowest score of 0.146, and the worst was Xstrata 

Coal (Glencore), with a score of 2.865. As can be seen in Table 7.3, most companies had SPI scores 
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below the industry average and their scores were very close together, while BHP Billiton, Centennial 

Coal, Rio Tinto Coal Australia, Unity Mining, and Xstrata Coal (Glencore) were considerably above 

the industry average, with noticeable gaps from the other companies. The rankings of most companies 

remained almost the same (with slight variations) over the following year, while some companies had 

significant variations, such as the Minerals and Metals Group that was ranked first in 2014 and fifth in 

2013, and Newcrest Mining that ranked sixth in 2013 and 12th in 2014.  

Since the SPI score reflects the sustainability outcomes of a company, the size of the company may 

influence the company’s resource consumption. One measure of size is total revenue, which was used 

by this study to rank companies according to size. One way of considering the effect of size on the SPI 

score is to rescale these SPI considering the total revenue. In order to do this, the average SPI score of 

these companies across the four years were divided by their average of revenues. Table 7.4 shows the 

ranking of MM companies according to their average revenue and also their SPI score ranking (both 

original and rescaled for size) during the study period.  

Table7.4: Average revenue for MM companies during the study period. 

 

As per Table 7.4, BHP Billiton was the biggest company in the sample, followed by Rio Tinto Coal 

Australia and Xstrata Coal (Glencore). Given their size, higher SPI scores (worse performance) were 

expected. As can be seen, the SPI ranking changed considerably when it was rescaled according to the 

company’s size. BHP Billiton was ranked so low in sustainability performance but the rescaled scored 
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showed that they were second best performers among other companies.  On the other hand, Paladin 

Energy Limited, PanAust, and the Minerals and Metals Group were among small companies with high 

in SPI ranking (better performance). However, when their scores were rescaled, their ranks dropped 

considerably. However, some companies such as Centennial Coal and Unity Mining had high rankings 

in both size and SPI, which shows that size is not the only factor that influences SPI scores.  

7.2.2. Sustainability performance composite index for Australian FS companies 

To develop a SPI for the Australian FS sample, a similar process was followed. Table 7.5 lists indicators 

with quantitative measures extracted from the sustainability reports of the sample companies during the 

study period.  

Table7.5: Indicators used to develop an SPI for FS companies. 

 

As Table 7.5 shows, 15 indicators were reported in quantitative measures, which were used to develop 

a SPI. Like the MM companies, most of these companies reported their direct and indirect energy 

consumption in a single figure, and energy consumption was therefore used as one measure. The next 

step was to calculate the relative weights of the indicators using the survey responses. Again, since not 

all the indicators were reported, the relative weights needed to be re-calculated. Table 7.6 shows the 

survey weights and their re-calculated relative weights. 
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Table7.6: Relative weights of indicators used to develop the FS-SPI. 

 

As in the previous section, the survey weight for energy consumption was calculated using the average 

weights of EN3 and EN4, and an identical weight was used for both LA6-LTIFR and LA6-lost work 

day incident rate. 

The normalised sustainability indicator (𝐼 𝑖𝑗𝑡) in Equation 7.2 was calculated for each company annually 

using the normalising formula in Equation 7.1. For example, the result of EN1 for the Insurance 

Australia Group in 2014 was 1,234 tonnes of materials. To normalise this measure, it was divided by 

the EN1 industry average for the four-year study period, which was 1,662 tonnes (
1234

1662
= 0.808).  

Similar steps to the previous section were followed for all companies and all the included indicators. 

EN1, EN3 and EN4, EN8, EN15, EN16, EN17, EN23, EN29, LA1, LA6-LTIFR, LA6-lost workday 

incident rate, and PR8 were classified as ‘bad’ outcomes and were therefore added to calculate the 

sustainability performance score. For LA12, the same approach as for the MM companies was taken. 

LA13 is the ratio of the basic salary of women to men. The optimum situation is defined as a ratio of 1, 

which indicates that both genders receive equal salary based on their jobs. Therefore, for LA13, 

variations from 1 (both positive and negative) were calculated and classified as ‘bad’ outcomes and 

added to the other indicators to calculate a SPI score.  
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PR5 was the only indicator of the indicators obtained from the sample that reflected a ‘good’ outcome 

with higher percentages showing higher customer satisfaction. Therefore, the weighted normalised PR5 

was subtracted from the other indicators in the list.  

A SPI score was calculated for each company annually. For example, the SPI score for the Insurance 

Australia Group in 2014 was calculated as: 

SPI IAG2014 = 0.054 × 0.808 + … - 0.075 × 0.485 + 0.089 × 0 = 0.660 

Since indicators showing ‘bad’ outcomes were added and indicators showing ‘good’ outcomes were 

subtracted, as for the MM companies, a lower SPI score is preferable to a higher score and shows better 

sustainability performance. Sustainability performance scores of FS companies during the study period 

are presented in Table 7.7. 

Table7.7: Australian FS companies SPI. 

 

Table 7.7 shows less variations in the FS industry average scores compared to the MM industry average 

scores. Moreover, these averages were below the MM averages during the study period, which shows 

that FS companies had better sustainability performance compared to MM companies. Given the type 

of operations in these two industries and the indicators that were included, such as energy consumption 

and gas emissions, better sustainability performance (lower scores) in the FS industry than the MM 

industry was very much to be expected.  

Not only were there slight variations in the FS industry average scores, there were very few changes in 

the ranking of companies during the study period. For example, the National Bank of Australia, ANZ, 

the Commonwealth Bank of Australia, and Westpac were at the bottom of the rankings while UCA 
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Fund Management, ING Direct, the Suncorp Group, and Macquarie Limited were at the top of the 

rankings. To see whether all the big companies were ranked low and all the small companies ranked 

high, the average revenue of these companies during the study period was studied as well which are 

presented in Table 7.8. 

Table7.8: Average revenue for FS companies for the study period. 

 

As per Table 7.8, the Commonwealth Bank of Australia, Westpac, the National Bank of Australia, and 

ANZ were the top five FS companies in terms of revenue, and ranked high in SPI ranking (worse 

performance). However, when their scores were rescaled, there were ranked among the top five FS 

companies in terms of sustainability performance. On the other hand, UCA Fund management is small 

relative to other companies in the sample and had better SPI score but had low rescaled rank. However, 

there were exceptions. For example, Australian Ethical Investment was the smallest company in the 

sample list while its SPI was above the industry average during the study period and had low rescaled 

ranking as well, and ING Direct was the biggest company in the sample list and was also at the top of 

the sustainability performer list. These results suggest that as mentioned previously, size is not the only 

factor influencing SPI scores.  

7.2.3. Comparison of the SPI scores of MM and FS companies 

As discussed previously, SPI scores can be used to compare different industries as well as make 

industrial comparisons. In this section, comparisons will be conducted between the MM and FS 

industries.  

The indicators presented in Tables 7.1 and 7.5 can help identify areas that these companies focused on 

in their reports. This can show areas that were easier to report or where these companies felt a need to 

be clearer about them. As per Tables 7.1 and 7.5, MM companies reported more quantitative measures 
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of environmental indicators compared to FS companies, which is to be expected considering that MM 

companies belong to a highly polluted industry. Indicators that were reported similarly across the two 

industries were energy consumption, water withdrawal, direct and indirect gas emissions, total waste, 

fines for non-compliance with environmental laws, new employees hired and employee turnover rate, 

work-related injury and diseases, and composition of women and men in governance bodies. Given the 

areas that these indicators covered, and comparing them with the list of the most frequently reported 

indicators from the previous chapter (Table 6.15), they appear to cover all the basic aspects of 

sustainability that stakeholders want to see in the sustainability reports of companies. EN3, EN23, 

LA12, SO5, and SO8 were among the indicators mostly reported using the triangulation sources. The 

results of this chapter show that those indicators reported most frequently also were mostly reported in 

quantitative form.  

Some areas were reported in quantitative form in the MM industry, such as percentage of water 

recycled, greenhouse gas emissions intensity, NOX, SOX, and other significant air emissions, water 

discharged, volume of significant spills, and fines for non-compliance with society laws. Indicators 

reported quantitatively in the FS industry were materials used, greenhouse gas emissions (scope 3), 

ratios of basic salary of women to men, results of customer satisfaction survey, and complaints 

regarding breaches of customer privacy. These differences in the focus of sustainability reporting 

between the two industries reflect their different natures and contexts. Comparisons can also be made 

by looking at the relative weights of these indicators in the two industries. Tables 7.2 and 7.6 show that 

for the indicators reported by both industries, energy consumption and work related injuries had similar 

weighted averages (0.0636, 0.062; 0.0756, 0.075) and MM companies gave more weight to water 

withdrawal and total waste, while FS companies gave more weight to gas emissions, environmental 

fines, employee turnover rate, and composition of governance body. These results align with those of 

previous chapters, showing that industry sensitivity (highly polluted/ non-highly polluted) influences 

the type and importance of indicators in the sustainability reports of companies.   

Another advantage of the SPI is that it enables comparisons to be made of the trend of the sustainability 

performance of these two industries. Since different indicators were used in these two industries SPI 

scores, their SPI scores were adjusted using the common indicators in both industries; EN3 & EN4, 

EN8, EN15 & EN16, EN23, EN29, L1, LA6 and LA12. 
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Figure7.1: Comparisons of the trend of SPI in the MM and FS industries during the study period.  

Figure 7.1 shows that FS scores stayed relatively the same during the study period, with only a slight 

decline, while the sustainability performance of MM companies improved in 2012 but decreased 

considerably in 2013. Since the indicators were normalised and their relative weights were assigned by 

expert opinion of the importance of each indicator to sustainability performance, it is possible to 

compare certain industries to see the areas in which they are performing better than other industries.  

7.2.4. Summary 

In this section, a SPI was developed to enable cross-sectional and longitudinal comparisons among 

companies from the same and different industries. This section addressed objective one in Chapter 2. 

Even though many GRI indicators had to be excluded due to the lack of reported measures in the 

sustainability reports, the index comprised measures of both environmental and social indicators, 

producing a single comparable score. Using this index can assist in analysing the major focus and 

performance of each sustainability area, as well as overall sustainability performance. The index also 

demonstrates possibilities for evaluating and comparing companies’ sustainability performance using 

published data. To improve this index, more quantitative data are needed in companies’ sustainability 

reports, which highlights the need to improve sustainability reporting. The previous chapters showed 

the limited number of indicators from the GRI standards disclosed in sustainability reports, and this 

section has shown that the number of quantitatively reported indicators is even more limited. Together, 

these results underscore the need for improvement to sustainability reporting to make the reports more 

representative and useful.  

Another issue involved in the development of the SPI was how to treat missing values. Missing values 

were considered as zero in this index, therefore companies with no measure reported will get a better 

SPI, even though they may not have better performance in those areas (in fact, their relatively poor 
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performance may have influenced their decision not to report them). However, most FS companies 

reported all the included indicators in the model for the whole study period, except for three companies 

that did not report one indicator in some years. In the MM company sample, the number of companies 

that did not report an included indicator in some years was more than the FS company sample.  

When developing this index, the effect of size was not included in the calculation of the scores. As 

shown in the results, bigger companies are expected to utilise more resources and report on more 

outcomes due to their higher level of activities. Therefore, these companies generally end up having 

lower sustainability performance in their industry ranking. For example BHP Billiton is the biggest 

company in MM sample and was ranked 14 (out of 16) for their SPI scores or National Bank of Australia 

was the fourth biggest company in FS sample which was at the bottom of the SPI ranking list. 

The relative weights of the indicators in the index were based on experts’ opinions. Even though asking 

professionals is a common way of calculating weights, the results may not be reliable since opinions 

may be biased towards the major focus of a given expert’s company. Even though there were no 

statistically significant differences among the weights of indicators in different industries in the survey, 

the results still may not be generalisable. Also applying the results of survey to gain the importance 

scores and applied those scores to another method (developing a composite index) may have 

methodological problems. It may influence the reliability of the results. However, it should be noted 

that the survey participants were from Australian and New Zealand companies and there was no 

statistically significant differences between the weights of companies from these two countries. The 

Australian sustainability reports were used to develop SPI scores, so both data sets were from the same 

county. Also the data collected from the financial services companies in the survey was used for 

developing a SPI score for Australian FS companies. To develop a SPI score for MM companies, the 

overall weights were used, since there was no statistically significant differences between the survey 

overall weights and MM weights. The next section uses DEA to address the index’s limitations relating 

to size effects, missing values, and expert opinions. 

 7.3. Sustainability performance evaluation using data envelopment analysis 

As mentioned in Chapter 2, a company’s managers may have different opinions about indicators, and 

since these indicators assist managers in strategic planning, sustainability development indicators must 

be selected carefully, considering specific interests (Krajnc & Glavič, 2005a) and features of a 

company’s operations (Salzmann et al., 2005). Therefore, companies may focus on different indicators 

and give different weights to these regarding their sustainability strategies. There are various things that 

affect the strategies of firms, such as industry, size, and country. To develop a composite index, the 

weights of indicators as well as their actual measures are needed.  

In this section, the sustainability performance of the sample companies is evaluated using data 

envelopment analysis (DEA) to address some of the issues mentioned in the SPI. In this method, 
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sustainability indicators were treated as inputs and sales revenue as output of sample companies. An 

input-oriented variable returns to scale (VRS) model was used since an increase in the inputs 

(sustainability indicator measures) may or may not lead to a linear proportional increase in the output 

(sales revenue). Using revenue as a company output allows for differences in size to be incorporated 

into the evaluation of sustainability performance. Like the SPI, only indicators with quantitative 

measures can be used. However, since DEA does not use expert opinions to calculate the relative 

weights of indicators, the issues relating to the uniformity of weights and bias are reduced. 

The following model is an input-oriented VRS-DEA model, where inputs are minimised while outputs 

are kept at their current levels (Banker, Charnes, & Cooper,1984).   

Equation7-3: Input-oriented VRS-DEA model. 

 

𝑚𝑖𝑛 𝜃 

Subject to: 

∑ 𝜆𝑗
𝑛
𝑗=1 𝑥𝑖𝑗 ≤  𝜃𝑥𝑖𝑜      i = 1, 2, …,  I;                                               (1) 

∑ 𝜆𝑗
𝑛
𝑗=1 𝑦𝑗 ≥  𝑦𝑜           Single output: revenue                                (2) 

∑ 𝜆𝑗
𝑛
𝑗=1 = 1                                                                                    (3) 

𝜃, 𝜆𝑗 ≥ 0                              𝑗 = 1, 2, … , 𝐽. 

Where: 

𝑥𝑖𝑗 is the ith input (i = 1,2, …, m) for DMUj                 (j = 1,2, …, J)  

 𝑦𝑗 is the single output (revenue) of DMUj 

𝜆𝑗 are variables that represent peer DMUs for the DMU under evaluation (DMU0) 

𝜃 is the reduction in inputs required for DMU0 to be efficient. 

 

As previously discussed, when developing a sustainability performance index (section 7.2), some of the 

GRI indicators are desirable (‘good’) and some are undesirable (‘bad’). The DEA model in Equation 

7.3 aimed to minimise the inputs given the output to be same efficient. To treat desirable and undesirable 

indicators as inputs, the former need to be translated using the method proposed by Seiford and Zhu 

(2002). However, in this study this was not necessary as all the indicators for both the MM and the FS 

groups were undesirable, so they could be treated as inputs without needing to be translated.  

Initially, the same indicators were used as those for the SPI, but with some adjustments.  
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 There were some indicators with no or only a few quantitative measures. DEA is sensitive to 

missing values (Zha, Song, Xu, & Yang, 2013), thus those indicators were excluded from the 

list of indicators.  

 There were still some missing values and indicators with ‘zero’ for some company years.  

o If there were enough values for each indicator in companies (at least for two of four 

years of data per company), the missing values were calculated by computing the 

average of the existent measures, assuming no significant changes occurred during the 

study period (Tsikriktsis, 2005). 

o For ‘zero’ values, one unit was added to all measures of all the companies for that 

specific indicator. This still maintained the data relative performance, but enabled the 

particular DMU to be rewarded with a low value on that indicator.  

7.3.1. Sustainability performance evaluation of Australian MM companies using DEA 

This section reports the evaluation of the sustainability performance of the Australian MM companies 

for the period 2011-2014. The initial list of indicators with quantitative values was the same as Table7.1.  

However, there were some missing values that could not be fixed using the discussed approaches. It is 

suggested that the number of DMUs in a DEA analysis should be at least three times the total number 

of inputs (Cooper, Seiford, & Tone, 2007). Therefore, this study developed various models for 

evaluating the sustainability efficiency scores of MM companies for the study period using different 

indicators. These models are presented in the following sections.  

DEA efficiency-Base model 

The base model in this section was a combination of the indicators that were reported by all the sample 

companies. For the MM companies, only the emissions aspect was reported by all companies, and since 

most of the companies reported their gas emission scope one and scope two together, they had to be 

considered as one input. As there was only one input, the base model was not considered sufficiently 

comprehensive and it was decided that another model with more indicators should be developed. 

DEA efficiency-Model one 

In model one, four indicators were included as inputs: energy consumption, water withdrawal, gas 

emissions, and total wastage (of the 16 indicators in Table 7.1). Sales was the output. This model was 

thus confined to an environmental perspective. There were 54 DMUs (14 companies) in this model, 

which meets the recommended rule of three times the input number (54>3×4 number of input). All the 

four-year data on Emeco and Unity Mining were excluded from the analysis due to missing values. The 

efficiency scores are presented in Table 7.9. 

 

 



233 

 

Table7.9: Sustainability efficiency scores of MM companies using DEA-model one. 

 

The average efficiency scores had slight fluctuations during the period, with a decline in 2012 and an 

improvement in 2013. Arrium, BHP Billiton, Centennial Coal, the Fortescue Metals Group, the Oceana 

Gold Corporation, Paladin Energy Limited, and PanAust were all efficient in 2011, but only Centennial 

Coal remained efficient throughout the period. Comparing these results to the SPI scores in Table 7.3, 

Arrium, Fortescue Metals Group, Paladin Energy Limited, and PanAust were among the top five 

companies in the SPI ranking, while BHP Billiton, Centennial Coal, and Oceana Gold Corporation 

which were considered efficient, had low performance using the SPI scores. There were some 

similarities and differences in the pattern of changes in the DEA efficiency scores and SPIs ranking. 

For example, Arrium efficiency scores dropped from 2011 to 2014, which is similar to its ranking in 

SPI score. On the other hand, Xstrata Coal (Glencore) was considered as efficient in 2013 while its SPI 

rank was at the bottom.  

To test the relationship between SPI and DEA results, Spearman’s rho correlation coefficient66 was 

calculated. Since the SPI scores developed in Table 7.3 used all the quantitative indicators, SPI-model 

one comprising the same four indicators was calculated for the purposes of comparability. This required 

the relative weights of indicators in the SPI model to be re-calculated and applied to the normalised 

                                       
66 The results of Australian reports were not normally distributed and therefore non-parametric tests were applied.  
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indicators. The relationship among the DEA-model one efficiency scores, SPI-model one, and the full 

SPI model are presented in Table 7.10.   

Table7.10: Bivariate correlations among the three performance models (N=54). 

 Efficiency score-model one SPI-model one 

Efficiency score-model one   

SPI-model one -0.269**  

SPI-full model -0.022 0.703*** 

**p<0.05 

***p<0.01 
  

 

There was a statistically significant weak negative correlation between efficiency scores from DEA-

model one and SPI-model one. The correlation was expected to be negative since a lower SPI score 

means a better efficiency score. There was also a statistically significant strong correlation between 

SPI-model one and the SPI-full model, which suggests that model one, with a reduced number of 

indicators, can still be a good representation of the SPI-full model.  

The relationships between DEA-model one and SPI-model one is presented in Figure 7.2.  

 

 Figure7.2: Correlation between SPI and DEA efficiency scores in MM companies-model 1.  

The Figure 7.2 graph is divided into quadrants using the four-year average of SPI-model one and the 

DEA efficiency-model one.  Most companies had an SPI below the average (0.98), except for some big 

companies shown on the right-hand side, such as BHP Billiton, Rio Tinto Coal Australia, and Xstrata 

Coal (Glencore). Rio Tinto Coal Australia and Xstrata Coal (Glencore) had high SPI scores and 
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efficiency scores below the average. On the other hand, Arrium, the Fortescue Metals Group, the 

Oceana Gold Corporation, OZ Mineral, and Paladin Energy Limited had low SPI and high efficiency 

scores. The exceptions are for companies in the top right or bottom left sides of the graph. Xstrata Coal 

(Glencore) in 2013 had an SPI-model one score of 5.34, but was efficient that year. Alcoa of Australia, 

the Minerals and Metals Group, and Newcrest Mining had low SPI scores during the study period but 

their efficiency scores were still less than the industry average.  

DEA efficiency-Model two 

Model two comprised energy consumption, water withdrawal, gas emissions, total wastage, volume of 

significant spills, fines for non-compliance with environmental laws, number of fatalities, and lost time 

injury frequency rate. This model has six indicators from the environmental perspective and one from 

the social perspective. The number of DMUs that had all these indicators during the study period was 

41 (11 companies), which satisfies the minimum requirement (3× (7+1)). Their efficiency scores are 

presented in Table 7.11.  

Table7.11: Sustainability efficiency scores of MM companies using DEA-model two.  

 

Table 7.11 shows that Alcoa of Australia, Emeco, the Oceana Gold Corporation, Unity Mining, and 

Xstrata Copper North Queensland were excluded as they did not have measures for the additional 

indicators, and BHP Billiton was excluded from 2012-2014. Adding more indicators and excluding the 

aforementioned companies leads to most of the remaining companies being efficient. In model one 
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(Table 7.9), Arrium, Centennial Coal, and the Fortescue Metals Group were efficient or close to efficient 

and their scores remained the same or improved in model two. However, companies such as the 

Minerals and Metals Group, Newcrest Mining, and OZ Mineral were not efficient previously and 

became efficient in the new model. The main reason is due to the additional inputs, but there is also the 

effect of a reduced sample size with the companies excluded (such as BHP Billiton and Oceana Gold 

Corporation), which were efficient in model one. Since DEA calculates the relative efficiency scores of 

DMUs, excluding some DMUs will affect the efficient scores of those remaining. 

To compare these results with the SPI scores, the SPI scores were re-calculated for model two following 

the same steps as before. The Spearman’s rho correlation coefficients are presented in Table 7.12.  

 

Table7.12: Bivariate correlations among the three sustainability performance models (N=41). 

 Efficiency score-model two SPI-model two 

Efficiency score-model two   

SPI-model two -0.549***  

SPI-full model -0.545*** 0.923*** 

***p<0.01   

 

The results showed a statistically significant strong negative correlation between the efficiency scores 

of the DMUs in model two with their scores in SPI-model two (as discussed previously, a negative 

correlation was expected). However, compared to model one, in model two there was a stronger 

correlation between the sustainability performance scores calculated by both methods. Moreover, there 

was a statistically significant strong negative correlation between the efficiency scores of DMUs in this 

model with the full version of the SPI scores (-0.545), which is considerably higher compared to the 

previous model. There was also a statistically significant stronger correlation between the full version 

and model two SPI scores, which shows that the indicators included in this model closely represent 

(0.923) the scores in the full version.  

DEA efficiency-Model three 

Model three comprises the model two indicators (energy consumption, water withdrawal, gas 

emissions, total wastage, volume of significant spills, fines for non-compliance with environmental 

laws, and number of fatalities) with two additional indicators: employee turnover rate and fines for non-

compliance with society’s laws. Therefore, there were eight inputs for 33 DMUs, which is close to the 

minimum requirement of 27 (3× (8+1)). This model has indicators from environmental, labour 

practices, and society categories. The efficiency scores are presented in Table 7.13. 
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Table7.13: Sustainability efficiency scores of MM companies using DEA-model three. 

 

Like model two, all the remaining companies in model three were either efficient or had very high 

efficiency scores. The average efficiency scores during the study period were very close to one. One 

advantage of this model is that it includes more sustainability categories. But to do this, a considerable 

number of companies had to be excluded from the analysis. Like the previous models, the SPI-model 

three scores were re-calculated using the model three inputs. The results of the correlation are presented 

in Table 7.14.  

Table7.14: Bivariate correlations among the three sustainability performance models (N=33). 

 Efficiency score-model three SPI-model three 

Efficiency score-model three   

SPI-model three -0.195  

SPI-full model -0.058 0.381** 

**p<0.05   

 

As per Table 7.14, there was no statistically significant relationship between the DEA efficiency scores-

model three with either the SPI-model three or the full version of SPI scores. Moreover, there was a 

statistically significant moderate correlation (0.381) between SPI-model three and the full version of 
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SPI scores for this model, which suggests that the indicators included in the model are not a very good 

representation of the full model.  

 

7.3.2. Sustainability performance evaluation of Australian FS companies using DEA 

Like the MM companies, this section evaluates the sustainability performance of Australian FS 

companies from 2011-2014 using DEA. All the data preparation steps discussed previously in section 

7.3.1 were followed for these companies. 

Again, there were missing values within the quantitative data that could not be fixed using the discussed 

approaches. Therefore, a similar approach to that taken for MM companies was followed, where 

different models were developed using different indicators as inputs.  

DEA efficiency-Base model 

The first model was a base model that comprised indicators for which all the sample companies have 

quantitative records. These were energy consumption, gas emissions, and composition of women and 

men in governance bodies67aspects of sustainability. The base model for FS companies had four 

indicators from the environmental perspective, one from the social perspective, one output (sales 

revenue), and 47 DMUs (12 companies). The results of the efficiency scores of these companies during 

the study period are presented in Table 7.15. 

Table7.15: Sustainability efficiency scores of FS companies using DEA. 

 

                                       
67 The same calculation discussed in section 7.2 was used.  
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The average efficiency score was 0.832 in 2011, with a slight decline to 0.828 in 2014. As shown in 

Table 7.7, the average SPI scores also stayed fairly constant during the study period, with slight 

fluctuations.  

Comparing the efficiency scores with the pattern of the SPI ranks shows that companies such as ANZ, 

Westpac, the Commonwealth Bank of Australia, and the National Bank of Australia were at the bottom 

of the SPI ranking, and at the same time their efficiency scores were low. On the other hand, companies 

such as ING direct, UCA Fund Management, and the Suncorp Group were the top three companies in 

terms of their SPI rankings and were also efficient relative to their peer companies. This shows a good 

correlation between the SPI scores and DEA base model efficiency scores. The Spearman’s rho 

correlations are presented in Table 7.16.  

Table7.16: Bivariate correlations among the three sustainability performance models of FS 

companies (N=47). 

 Efficiency score-base model SPI-base model 

Efficiency score-base model    

SPI-base model  -0.536***  

SPI-full model -0.774*** 0.726*** 

***p<0.01   

 

Table 7.16 shows a statistically significant negative strong relationship between DEA efficiency scores 

and both the SPI scores (base and full model), and this relationship is stronger between the DEA 

efficiency score model and the SPI-full model. Recall that the negative relationship between efficiency 

scores and SPI scores is to be expected, since a higher SPI score implies a lower efficiency score. The 

result also shows a statistically significant strong correlation between the SPI base model and full 

model, which suggests that the indicators selected in the base model can be a suitable representation of 

the full SPI scores. However, since the correlation between the efficiency scores and SPI scores is not 

perfect (a correlation of -1), it means that there are some exceptions. Figure 7.3 plots the relationship 

between the efficiency scores and SPI-full model68 scores of these companies.  

                                       
68 The full model was picked for this comparison since there was a stronger correlation between efficiency scores of the base 

model with the SPI scores-full model, and because there was a strong correlation between the full model and the base model. 
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Figure7.3: Relationships between the SPI-full model and DEA efficiency score-base model in FS 

companies. 

The graph is divided into four quadrants using the average efficiency scores across the study period 

(0.83) and the average SPI scores (0.63). The companies on the left top hand quadrant of the graph are 

those that had low SPI scores and high efficiency scores, such as ING direct, the Suncorp Group, UCA 

Fund Management, and Australian Ethical Investment. Companies on the right bottom quadrant of the 

graphs are those with high SPI scores and low efficiency scores, such as ANZ, Westpac, the 

Commonwealth Bank of Australia, and the National Bank of Australia. The blue dashed line shows 

negative correlations between the scores of these two models. However, there were some exceptions 

that did not follow this pattern. For example, VICsuper had SPI scores below the average, but also had 

very low efficiency scores. On the other hand, Australian Ethical Investment in 2012 and 2013 had 

above average SPI scores, but were considered efficient.  

DEA efficiency-Model one 

Model one adds employees’ turnover rate to the indicators in the base model, resulting in six inputs, 

one output, and 32 DMUs (nine companies), which meets the minimum number rule. The efficiency 

scores are presented in Table 7.17. 
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Table7.17: Sustainability efficiency scores of FS companies using DEA-model one. 

 

ING direct, Macquarie Limited, and Westpac were excluded from the list of companies and ANZ was 

excluded for 2011, 2012, and 2014 when employees’ turnover was added to the inputs. The average 

industry efficiency scores increased considerably compared to the base model, and all the companies 

became either efficient or close to efficient (score one) except for ANZ in 2013. ING direct and 

Macquarie Limited were efficient in the base model, and excluding them shifts the other companies to 

higher efficiency scores. Therefore, being efficient in model one may not have a strong relationship 

with the SPI scores, as shown in Table 7.18. 

Table7.18: Bivariate correlations among the three sustainability performance models of FS 

companies (N=33). 

 Efficiency score-model one SPI-model one 

Efficiency score-model one   

SPI-model one  -0.355**  

SPI-full model -0.190 0.724*** 

**p<0.05 

***p<0.01 

  

 

There was a statistically significant negative moderate correlation between the efficiency scores and 

SPI-model one, and no statistically significant correlation between efficiency scores and the full version 

of the SPI. There was a statistically significant strong correlation between SPI-model one and the full 

model, which had almost the same correlation as the base model. Therefore, one extra indicator did not 

improve the strength of this relationship. 
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DEA efficiency-Model two 

Model two swapped lost workday incident rate for employee turnover rate and used the same other 

indicators: aspects of energy consumption, gas emissions, and composition of women and men in 

governance bodies as inputs and sales revenue as output. There were 32 DMUs (nine companies) in this 

model, which again meets the minimum number rule (32>3×7). The results of the efficiency scores are 

shown in Table 7.19. 

Table7.19: Sustainability efficiency scores of FS companies using DEA-model two. 

 

To add employee turnover to the base model, Bankmecu from 2011-2013, ING direct, Macquarie 

Limited, and the Suncorp group had to be removed. The results showed that the scores of companies 

that were previously efficient or close to efficient stayed the same. ANZ efficiency improved compared 

to the base model, which was partly due to the exclusion of three efficient companies (ING direct, 

Macquarie Limited, and the Suncorp Group). The Spearman’s rho correlation coefficients are presented 

in Table 7.20.  

Table7.20: Bivariate correlations among the three sustainability performance models of FS 

companies (N=32). 

 Efficiency score-model two SPI-model two 

Efficiency score-model two   

SPI-model two  -0.578***  

SPI-full model -0.493*** 0.870*** 

***p<0.01   
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There was a strong statistically significant negative correlation between DEA efficiency and SPI scores 

using model two (-0.578) and the full SPI scores (-0.493). Also, there was a very strong statistically 

significant correlation between the SPI scores-model two and the full model (0.870).  

DEA efficiency-Model three 

Model three added a product responsibility indicator to the base model which is the number of 

complaints regarding breaches of customer privacy. As discussed in Chapter 6, this was considered to 

be an important indicator and has been reported frequently by financial companies around the world. 

Model three had six inputs, one output, and 32 DMUs (nine companies). The efficiency scores are 

presented in Table 7.21. 

Table7.21: Sustainability efficiency scores of FS companies using DEA-model three.  

 

To add this new indicator to the model, Australian Ethical Investment from 2011–2013, and Bankmecu, 

Macquarie Limited, and the Suncorp Group for the entire study period had to be excluded. Except for 

ANZ and the Commonwealth Bank of Australia, companies in the model were considered efficient or 

close to efficient, and the industry had high scores. The Spearman’s rho correlations are reported in 

Table 7.22.  

Table7.22: Bivariate correlations among the three sustainability performance models of FS 

companies (N=32). 

 Efficiency score-model three SPI-model three 

Efficiency score-model three   

SPI-model three  -0.662***  

SPI-full model -0.639*** 0.903*** 

***p<0.01   
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There are statistically significant strong negative correlations between efficiency scores of this model 

and both the SPI scores of model three and the full SPI scores. Moreover, there was a very strong (0.903) 

statistically significant correlation between the SPI scores of this model and the full SPI scores, which 

were the highest of all the models. Therefore, comparing all the models, this model is the most highly 

correlated with the full SPI score, mostly due to the level of importance of product responsibility 

indicator in FS companies. However, having to exclude some companies because of the lack of 

quantitative data remains as an issue.  

7.3.3. Summary 

Issues with the sustainability performance composite index (SPI) included used expert opinion to 

calculate relative weights, companies getting higher scores for not reporting information, and scores of 

companies with larger size being higher than other companies due to more resource consumption. This 

section used DEA as another method to evaluate sustainability performance. The weights of the 

indicators are the variables in DEA, and therefore experts’ judgements do not affect the results. 

However, DEA is sensitive to missing values, and missing values were either estimated by using data 

from other years for a particular company, or if enough data were not available, the indicator or 

company was excluded from the analysis. Various models were developed for companies in the MM 

and FS industries according to the availability of data. For each model, the efficiency scores of the 

model were compared with the SPI score of that model, and the full version of that model (that includes 

all the available indicators with the list of companies in the model). The results showed that for most of 

the models, there was a moderate-to-strong correlation between DEA efficiency scores and SPI scores. 

The models can provide both cross-sectional and longitudinal comparisons among the companies. The 

major limitation of this study was its missing data, and the fact that some indicators or companies had 

to be removed from analyses. However, this limitation was a consequence of inadequate sustainability 

reporting and not the model itself. Companies can use this method and with improvements to their 

reported data, they can evaluate their sustainability performance against previous years and against their 

industry peers.  

7.4. The relationship between sustainability disclosure and performance 

As discussed in Chapter 2, some theories suggest links between voluntary reporting and performance, 

referring to positive (economic) and negative relationships (socio-political). There have been various 

studies on both theories, with some studies using sustainability reporting as a proxy for performance. 

In this section, both hypotheses H1a and H1b are tested. These hypotheses are: 

H1a: sustainability disclosure is positively correlated to the sustainability performance of companies, 

as implied by economic theories of voluntary reporting. 



245 

 

H1b: sustainability disclosure is negatively correlated to the sustainability performance of companies, 

as implied by socio-political theories of voluntary reporting. 

To test these hypotheses, the total number of reported indicators (RS) and the SDI, which was developed 

in Chapter 6, will be used as proxies for sustainability reporting and disclosure, and the SPI and 

efficiency scores calculated using DEA (SDEA) will be used as proxies for sustainability performance. 

The tests used the Australian MM company and FS company samples for 2011-2014. To test for any 

correlation between sustainability reporting and disclosure with sustainability performance, Spearman’s 

rho69 correlation was used. The relationship among these proxies are set out in Table 7.23 (for negative 

correlations, the opposite meanings should be applied).  

Table7.23: Definitions of positive links among four proxies of sustainability reporting and 

performance.  

 
Sustainability 

reporting score (RS) 

Sustainability 

disclosure index (SDI) 

SDI 

Positive: 

Companies with more 

reported indicators have a 

higher level of disclosure 

 

SPI-full model 

Positive: 

Companies with more 

reported indicators have 

worse performance 

Positive: 

Companies with more 

detailed disclosure reports 

have worse sustainability 

performance 

SDEA 

Positive: 

Companies with more 

reported indicators have 

better sustainability 

performance 

Positive: 

Companies with more 

detailed disclosure reports 

have better sustainability 

performance 

 

7.4.1. Relationship between the sustainability disclosure and performance of MM 

companies 

The DEA-base model that included all the companies had only one input (gas emissions indicators 

combined). Model one with the maximum number of DMUs (54 DMUs and 14 companies) and most 

variability in efficiency scores was picked instead as a proxy of sustainability performance. It was 

selected together with the SPI-full model as proxies of sustainability performance. Thus, companies 

                                       
69 As discussed previously, the study samples were not normally distributed, and therefore, non-parametric tests were used. 
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excluded in model one had their sustainability performance represented by their SPI scores. The results 

of the correlations are presented in Table 7.24. 

Table7.24: Spearman correlations among the sustainability reporting and performance of MM 

companies (N=54). 

 
Sustainability 

reporting score (RS) 

Sustainability 

disclosure index (SDI) 

SPI-full 

model 

RS    

SDI 0.541***   

SPI-full model -0.340*** -0.194  

SDEA-model one -0.058 0.161 -0.022 

***p<0.01    

 

There was a statistically significant strong positive correlation between RS and SDI, which suggests 

that companies that reported more GRI indicators had a higher level of disclosure and reported those 

indicators in more details. There was a statistically significant moderate negative correlation between 

RS and SPI. This suggests that companies that reported more GRIs had better sustainability 

performance (that is, a lower sustainability composite score). There was no statistically significant 

relationship between SDI and both measures of performance. Thus, there appears to be evidence that 

there is a relationship between the volume of GRIs disclosed and performance, but not the quality of 

the disclosure. Thus, there is some evidence (albeit limited) in support of H1a. There was no statistically 

significant relationship between sustainability reporting and DEA efficiency scores.  

7.4.2. Relationship between the sustainability disclosure and performance of FS 

companies 

The DEA-base model (which included all companies in the sample) had five inputs. Therefore, to have 

all the sample companies in the analyses, the efficiency scores of companies in the base model were 

selected as the proxy of sustainability performance. The SPI-full model scores were also used as another 

proxy of performance. For reporting, as for the MM companies, RS and SPI of the FS companies that 

were calculated in the previous chapter were used. These results are presented in Table 7.25. 

 

 

 

 

 



247 

 

Table 7.25: Spearman’s correlations among the sustainability reporting and performance of FS 

companies (N=47). 

 
Sustainability 

reporting score (RS) 

Sustainability 

disclosure index (SDI) 
SPI-full model 

RS    

SDI 0.842***   

SPI-full model 0.300** 0.368**  

SDEA-base model -0.508** -0.506*** -0.774*** 

***p<0.01 

  **p<0.05 

   

 

There was a statistically significant very strong correlation between RS and the SDI (0.842) that 

suggests that companies reported more indicators, also reported more comprehensively and in more 

details. This is similar (and stronger) to the results of the MM companies. There was a statistically 

significant strong negative correlation between RS and SDI with SDEA-base model (r=-0.508, p<0.01 

and r=-0.506, p<0.01, respectively). Also, there was a statistically significant moderate positive 

correlation between reporting scores and the SDI with the SPI-full model (r=0.300, p<0.05 and r=0.368, 

p<0.05, respectively). These results indicate that FS companies that reported more GRIs, and reported 

those GRIs more comprehensively and in more detail, had worse sustainability performance. Therefore, 

H1a is rejected and H1b is accepted, which are opposite results to those for the MM companies.  

7.4.3. Summary  

The relationship between the sustainability reporting and performance of companies in both the MM 

and FS industries was compared. Two measures were used as proxies for reporting (total GRI reporting 

scores and the SDI) and two measures were used as proxies of sustainability performance (the SPI and 

efficiency scores using DEA). The results of the Spearman’s rho correlation coefficient showed that for 

both samples, the companies that reported more indicators also had higher disclosure levels.  

In the MM sample, the negative correlation between SPI scores and reporting scores suggests that 

companies with more reported indicators in their sustainability reports also had better sustainability 

performance. This aligns with voluntary disclosure theory, which suggests a positive relationship 

between sustainability reporting and performance.  

According to voluntary disclosure theory, in a highly polluted industry such as mining and metals, 

companies with high environmental performance show their superiority through using tangible 

environmental performance indicators that cannot be simulated by those with low performance. On the 

other hand, companies with low performance choose to disclose less, to be considered an ‘average type’ 

group. Therefore, since these companies are more environmentally sensitive, those with high 
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performance want to disclose more to reduce informational asymmetry and impress their stakeholders, 

while those with low performance try to conceal parts of their performance.  

For the FS companies, there were positive moderate correlations between both reporting proxies and 

SPI scores, and a negative strong correlation between the two reporting proxies and sustainability 

efficiency scores. These results suggest that FS companies with better sustainability performance 

reported less compared to those with lower performance. This can be explained by socio-political 

theories, which suggest a negative relationship between sustainability reporting and disclosure.  

FS companies belong to a non-highly polluted and more socially sensitive industry. According to socio-

political theories, social disclosure is a function of the political and social pressures faced by 

organisations. Therefore, since inferior performers (in term of sustainability) have to deal with more 

pressure and more legitimacy threats, they try to improve their level of reporting to change their 

stakeholders’ opinions. These theories also suggest that since large and prominent companies encounter 

more scrutiny, they are more likely to engage in higher levels of disclosure. Results showed that large 

FS companies such as ANZ, the National Bank of Australia, and Westpac had high SPI scores and low 

efficiency scores, which would suggest that the companies did not perform well in terms of 

sustainability. However, since they are very large companies, according to socio-political theories they 

would have felt more pressure from stakeholders to report more comprehensively to gain legitimacy.  

7.5. Conclusion 

In this chapter, two models were developed to enable both cross-sectional and longitudinal evaluation 

of companies’ sustainability performance. The first model was an SPI, where the weights of indicators 

were calculated using experts’ opinions and measures collected from the sustainability reports of 

companies. Since different sustainability indicators can have different units of measurement, they 

needed to be adjusted to enable them to be added to calculate a single score for each company for each 

year. One way of doing this is by normalising them. The sustainability reports of the samples had many 

missing indicators, and most of the indicators reported were qualitative. This required estimates for 

missing values where possible, but many indicators could not be used since there were no data available 

for them. Data that were available were used to develop the SPI, and later used in the development of 

the DEA models. The SDI was used to calculate sustainability performance scores for sample 

companies in both industries during the study period. 

The SPI has several limitations, particularly concerning the weights. To address this limitation, DEA 

was used to calculate the relative weights of indicators, thereby avoiding any unfavourable bias. 

Another advantage of DEA was that the data do not have to be normalised. However, the problems of 

missing data were even worse in DEA, so that as more indicators were included, the number of 

companies with data declined. 
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Despite the measurement issues and the DEA dimensionality requirement, both the SPI and the DEA 

scores had moderate-to-high correlations. Since the SPI required the collection of expert opinions on 

the relative importance of the indicators, DEA could be a viable (cheaper) alternative to evaluate 

sustainability performance. This chapter addressed research questions one and two by suggesting two 

methods of evaluating the sustainability performance of companies. The results of these two models, 

together with the results and disclosure index from the previous chapter, were used to test two opposing 

theories: voluntary disclosure and socio-political, which were developed as hypotheses H1a and H1b in 

Chapter 3. The results show for MM companies (from a highly polluted industry) a positive relationship 

between sustainability reporting and performance, while in FS companies (from a non-highly polluted 

industry), the relationship was the opposite.  
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Chapter 8 : Financial performance evaluation 

8.1. Introduction 

Two methods of measuring the sustainability performance of companies have been suggested and tested 

in the previous chapter: a sustainability performance index (SPI) and data envelopment analysis (DEA). 

The methods are capable of conducting longitudinal and cross-sectional analyses on companies within 

same or different industries.  

This chapter addresses research objectives three and four by examining the link between sustainability 

reporting and performance with financial performance, and if GRI indicators can be integrated into a 

balanced scorecard (BSC). In the first part of this chapter, the financial performance of Australian 

sample is evaluated using two methods: return on investment (ROI) and financial efficiency scores 

calculated using DEA. After evaluating the financial performance of the sample companies, the 

relationship between sustainability reporting and performance with financial performance is studied. 

This part addresses research question three and hypothesis H2 in Chapter 3, which suggest a positive 

relationship between sustainability reporting and performance with financial performance. 

In the second part, the possibility of integrating sustainability indicators into a performance 

measurement system (PMS) is examined. The BSC was used as a performance measurement system 

and the possibility of integrating sustainability indicators into a BSC is tested using experts’ opinions. 

This section addresses research question four.  

8.2. Evaluating the financial performance of companies  

Two methods of evaluating the financial performance were used to analyse data from the Australian 

mining and metals, and financial services sample for the period 2011-2014. As discussed in Chapter 3, 

financial data were collected using the Bloomberg database70, which follows International Financial 

Reporting Standards.  

8.2.1. Evaluating the financial performance of companies using their return on 

investment ratios 

Return on investment (ROI) is one of the most common measures of financial performance and shows 

the amount of profit made by a company given the amount of invested capital (Langfield-Smith, Thorne, 

& Hilton, 2008). 

𝑅𝑂𝐼 =  
𝑝𝑟𝑜𝑓𝑖𝑡 

𝑖𝑛𝑣𝑒𝑠𝑡𝑒𝑑 𝑐𝑎𝑝𝑖𝑡𝑎𝑙
 

                                       
70 https://www.bloomberg.com/professional/. 

file:///C:/Users/Imogen/Dropbox/Imogen/In%20progress/www.bloomberg.com/professional/
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For this study, the profit used was net profit after tax, and invested capital was interpreted as the total 

assets of a company (i.e. net fixed assets plus current assets).  

The ROI formula can be expanded using the Du Pont decomposition (Langfield-Smith et al., 2008). 

𝑅𝑂𝐼 =  
𝑝𝑟𝑜𝑓𝑖𝑡 

𝑠𝑎𝑙𝑒𝑠
 ×  

𝑠𝑎𝑙𝑒𝑠

𝑖𝑛𝑣𝑒𝑠𝑡𝑒𝑑 𝑐𝑎𝑝𝑖𝑡𝑎𝑙
 

Return on sales (ROS) measures the percentage of each unit of sales that remains as profit, and return 

on investment shows the number of times or amount of sales revenue generated per dollar of invested 

capital (total assets). 

Financial performance of MM companies using ROI  

For MM companies, total sales and services revenues were used to report sales. The results of the ROI 

are provided in Table 8.1. 

Table8.1: ROI scores of MM companies, 2011-2014. 

 

Centennial Coal did not provide any financial or annual statements for the study period. This company 

was taken over by Banpu Public Company Limited in September 2010, and since then has only provided 

sustainability information71. Xstrata Copper North Queensland did not provide separate financial or 

annual reports after 2012. For some of the companies during the study period, the rankings using the 

                                       
71 www.centennialcoal.com.au/About-Us/Who-We-Are.aspx 
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ROI measures were within a close range with small variations, such as BHP Billiton, Fortescue Metals 

Group, and Paladin Energy Limited. For others, there were substantial changes in rankings. For 

example, in 2014, Arrium’s ranking jumped from 10th to fifth in the list.  

The results of the ROS are presented in Table 8.2.  

Table8.2: ROS scores of MM companies from 2011-2014. 

  

There were considerable fluctuations in the ROS of these companies during the study period. For 

example, Emeco ranked sixth in 2013 and dropped to last place in 2014, and Rio Tinto Coal Australia 

jumped from the bottom of the list in 2012 to third in 2013. The most stable company in terms of ROS 

was Paladin Energy limited, which ranked between last and second last place.  

Table 8.3 shows the ratios of investment turnover in these companies. 
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Table8.3: Investment turnover scores of MM companies from 2011-2014. 

 

Compared with Table 8.2, some companies had low scores in ROS and high scores in investment 

turnover across the study period, such as Alcoa of Australia. This indicates that these companies had a 

low percentage of sales as profit, but the sales revenues generated were high given the level of assets 

invested. On the other hand, some companies had lower investment turnover than ROS, such Xstrata 

Copper North Queensland, which suggests that although the revenue generated relative to the assets 

invested was low, their operating costs were also low, improving profit and ROS.  

As per Table 8.1, the average ROI for industry declined from 2012 and was negative in 2013 and 2014. 

ROS had a similar pattern, and while there was a slight drop in IT in 2012, the downward trend in ROI 

was mainly due to the decrease in ROS. Both the ROI scores and the companies’ rankings can be used 

to evaluate the financial performance of these companies72.  

Financial performance of FS companies using ROI 

Similar steps were taken to calculate ROI, ROS, and investment turnover (IT) of FS companies in the 

Australian sample for 2011-2014. ROI scores of these companies were calculated, as per Table 8.4.  

 

                                       
72 Since the major focus of this study was to test the link between financial performance and sustainability reporting and 

performance, there is limited discussion on the financial evaluations of these companies.  
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Table8.4: ROI scores of FS companies, 2011-2014. 

 

Compared with the MM companies, the ROI average fluctuated in the FS companies, and none of the 

FS companies had negative ROI. While some of the companies’ rankings stayed steady during the 

period, such as VICsuper, there were some variations in others, such as Bankmecu and UCA Fund 

Management.  

The results of the ROS are provided in Table 8.5. 

Table8.5: ROS scores of FS companies, 2011-2014. 
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The results of the ROS of FS companies show some variations during the study period. ROS increased 

considerably in 2012 and gradually decreased until 2014. UCA Fund Management had the most 

fluctuations in its ROS ranking compared to other companies in the sample. Its ROS jumped from the 

bottom of the list to second place in the list in 2012, and sharply dropped again in 2013 and 2014. 

VICsuper had the highest ROS over the study period.  

The results of the investment turnover of these companies are provided in Table 8.6. 

Table8.6: Investment turnover scores of FS companies, 2011-2014. 

 

Relative to ROS, the results of IT were considerably stable across the period. Australian Ethical 

Investment, the Insurance Australia Group, and VICsuper were the top three on the list. VICsuper also 

had the highest ROS during the period, which suggests that both the percentage of revenue compared 

to the total investment and percentage of profit of the revenue were high in this company. Australian 

Ethical Investment and the Insurance Australia Group were both at the bottom of the ROS list (with 

slight variations). This suggests that the percentage of revenue relative to total investment was high in 

these companies. However, their costs were also considerably high, which made their ROS low. The 

National Bank of Australia, ANZ, and ING Direct were the bottom three on the list.  

8.2.2. Evaluating the financial performance of companies using data envelopment 

analysis 

In this section, the financial performance of the Australian sample companies is evaluated using a 

variable returns-to-scale (VRS) input-oriented DEA Model73 with three inputs: total assets, operating 

                                       
73 The same DEA model was used for evaluating sustainability performance to make the results more comparable.  



256 

 

costs, and number of employees, and two outputs: net income and revenue.  The outline of the model 

versus ROI is presented in Figure 8.1.  

 

 

 

 

Figure8.1: The financial performance DEA model outline vs ROI. 

These inputs and outputs were chosen intentionally to correspond with the ROS, IT, and ROI analyses 

and they also have been used in literature to evaluate the financial performance of organisations. For 

example, Edirisinghe and Zhang (2008) combined financial statement data using Data Envelopment 

Analysis (DEA) to determine a relative financial strength (RFS) indicator of various US industries. 

They used raw financial data such as net income, revenue and total assets to calculate various ratios for 

evaluating the financial performance of their sample companies. Also Bowlin (1999) used DEA to 

evaluate the financial performance of defence-oriented business segments compared to non-defence-

business segments using operating profit, operating cash flows, and sales are included as outputs, and 

operating expenses and identifiable assets are included as inputs. Kweh and Azizanb (2015) used 

operating expenses (OPE), total liabilities (TL), total owners’ equity (TOE) and staff costs (SC) as 

inputs and net income (NI) as an output to evaluate the financial efficiency performance of general 

insurance companies in Malaysia using two-stage DEA.  

The following model is an input-oriented VRS-DEA model, where inputs are minimised while outputs 

are kept at their current levels (Banker et al., 1984).  
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Equation8-1: Input-oriented VRS-DEA model. 

𝑚𝑖𝑛 𝜃 

Subject to: 

∑ 𝜆𝑗
𝑛
𝑗=1 𝑥𝑖𝑗 ≤  𝜃𝑥𝑖𝑜      i = 1, 2, …,  I;                                              (1) 

∑ 𝜆𝑗
𝑛
𝑗=1 𝑦𝑟𝑗 ≥  𝑦𝑟𝑜           r: 1,2                                                        (2) 

∑ 𝜆𝑗
𝑛
𝑗=1 = 1                                                                                    (3) 

𝜃, 𝜆𝑗 ≥ 0                              𝑗 = 1, 2, … , 𝐽. 

Where: 

𝑥𝑖𝑗 is the ith input (i = 1,2, …, m) for DMUj                 (j = 1,2, …, J)  

 𝑦𝑟𝑗  is two outputs (revenue and net profit after tax) of DMUj 

𝜆𝑗 are variables that represent peer DMUs for the DMU under evaluation (DMU0) 

𝜃 is the reduction in inputs required for DMU0 to be efficient. 

Following sections discuss the steps taken to evaluate the financial efficiency scores of both MM and 

FS companies.  

Financial performance of MM companies using data envelopment analysis  

There were 59 DMUs (15 companies74) for the study period. Inputs were total assets, operating 

expenses, and number of employees. Total assets were the combination of total current assets and total 

net noncurrent assets in the company’s balance sheet. Operating expenses were selling and marketing, 

general and administrative, research and development, provisions for doubtful accounts, and other 

operating expenses. Number of employees is the total number of full-time employees in the company. 

Revenue is the revenue from sales and services and net income is net operating profit after tax.  

Some of the MM companies had losses during the study period: Alcoa of Australia in 2013, Arrium in 

2013, Newcrest in 2013 and 2014, and Xstrata Coal in 2013. In DEA, inputs and outputs cannot be 

negative, so they need to be adjusted to make them positive. To deal with this issue, the minimum 

negative profit across the four-year period was used, which was Xstrata Coal in 2013 (AUD 

8,418,520,000). Since the DEA software does not accept zero, the minimum loss plus one 

(8,418,520,001) was added to all companies’ net profit/loss. For example, Arrium had AUD 

205,400,000 profit in 2014 and AUD 701,100,000 loss in 2013, which after adding 8,418,520,001 

adjusted to AUD 8,623,920,001 in 2014 and AUD 7,717,420,001 in 2013.  

                                       
74 Since Centennial Coal did not have any information regarding its income and was not included in the ROI ranking, it was 

excluded from DEA to make the results comparable. 
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Adding 8,418,520,001 to net income made this measure considerably larger than the others, leading to 

unbalanced data and an ‘infeasibility’ issue. To solve this, the data were normalised using a similar 

approach to that of the previous chapter. The results of each company were divided by the four year 

industry average. For example, Arrium adjusted net profit after tax in 2014 was AUD 8,623,920,001 

and the net profit after tax industry average for four years was 9,889,811,374 AUD. The normalised 

result for the net profit after tax of this company in 2014 was 0.872 ( 
8,623,920,001

9,889,811,374
= 0.872). The 

efficiency scores of MM companies are presented in Table 8.7. 

Table8.7: Financial efficiency scores of MM companies, 2011-2014. 

 

Table 8.7 shows that the average efficiency scores of this industry had a slight decrease in 2012 but 

continued to increase till 2014. In Table 8.1, the results of the average ROI for the study period had a 

downward trend, from 0.075 in 2011 to -0.087 in 2014, but the DEA scores showed better performance 

in 2014. This was because the DEA model incorporated more inputs and outputs compared to ROI. The 

results showed that no single company was efficient across the four years (only Unity Mining was 

efficient for three years and had a very high efficiency percentage in 2013). Some companies such as 

BHP Billiton had efficiency scores above average, and also high ROI rankings across the four years, 

which suggests that it had high percentage of sales as profit, and given the amount of its outputs (net 

income and revenues), it used resources (inputs) efficiently or very close to efficient. On the other hand, 

results of companies such as Newcrest Mining with below industry average efficiency scores and low 
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rankings in ROI suggest that outputs such as their net profit after tax given their inputs, such as operating 

costs and total assets, were not high enough to make them efficient, and put them in higher rankings 

compared to the other companies. There were some companies that had efficiency scores above the 

industry, but did not rank high in relation to their ROI.  

Financial performance of FS companies using data envelopment analysis  

The efficiency scores of FS companies were calculated using an input-oriented VRS-DEA model with 

three inputs: total assets, operating expenses, and number of employees, and two outputs: net profit 

after tax and revenue75. There were 47 DMUs (12 companies) for the study period. There were no 

missing measures for the inputs and outputs of any FS company in the sample. Only UCA Fund 

Management had a loss (AUD 33,558,000) during the period in 2011. This required an adjustment like 

the MM companies, and the amount of the loss plus one unit (to deal with the issue of ‘zero’ values in 

the DEA software) was added to the net profit after tax of all the companies. Since there were no major 

variations in the data, there was no ‘infeasibility’ issue and data did not have to be normalised. The 

efficiency scores are presented in Table 8.8. 

Table8.8: Financial efficiency scores of FS companies, 2011-2014. 

 

The average efficiency scores were generally stable during the period and were higher than MM scores. 

Companies such as Australian Ethical Investment, UCA Fund Management, ING Direct, and Westpac 

were efficient in 2011 and stayed almost the same during the study period. Australian Ethical 

Investment and VICsuper were efficient (except for VICsuper in 2012) and both had high rankings for 

                                       
75 Definitions of inputs and outputs were discussed previously in the MM section.  
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ROI. On the other hand, Macquarie Limited and the National Bank of Australia had efficiency scores 

below the industry average and were also at the bottom of the ROI rankings. ING Direct, the Suncorp 

Group, and UCA Fund Management had efficiency scores above the average throughout the study 

period, but ranked very low in ROI. This shows that in these companies, even though given the amount 

of inputs (resources) they used, their outputs were high to make them efficient or close to efficient but 

the percentages of net profit after tax of the assets they used were not high enough compared to other 

companies in the sample. Bankmecu76 had the lowest efficiency score, but was placed in the middle of 

ROI rankings. Bankmecu is an Australian based financial co-operative which became Australia's first 

customer-owned bank on September 2011, with a major focus on environmental, social, and economic 

responsibility. This probably explains that very high sustainability efficiency scores calculated in the 

previous chapter (Table 7.15), which show.  

8.2.3. Summary 

Two methods were used to evaluate financial performance: ROI and DEA. ROI is a commonly used 

ratio to evaluate financial performance and uses one input (assets) and one output (profit) to evaluate 

financial performance. Using one input and one output to evaluate financial performance of a company 

may be overly restricted. Using DEA has the advantage of including multiple inputs and outputs factors 

to get a more accurate analysis of a company’s performance.  

The DEA model used in this study has three inputs and two outputs. Given that the DEA model uses 

the same input and output as ROI, but has additional inputs and output, it is to be expected that both 

methods will show some similarities but also differences. These differences indicate the differences 

between defining the performance as considering merely the output of a system such as profitability or 

considering the efficiency of a company (output given the amount of input taken). Therefore, a company 

may perform well in terms of revenue generating and profitability but given the amount of resources 

taken, it may not perform efficiently.  

8.3. Relationship between financial performance and sustainability reporting and 

performance  

A potential relationship between financial performance and sustainability reporting and performance 

has been suggested in previous studies. Various methods have been used as proxies for sustainability 

reporting or performance. This research has studied the relationship between sustainability reporting, 

disclosure, and performance with financial performance. For sustainability reporting and disclosure, 

both the reporting score (RS) and SDI will be used. To recap, RS is the total number of reported 

indicators, and the SDI is the score a company can get according to its level of disclosure. For 

sustainability performance, two measures will be used: SPI and the DEA sustainability efficiency scores 

                                       
76 Its name changed to Bank Australia on 27 July 2015. 
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(SDEA). For financial performance, the measures were ROI and the DEA financial efficiency scores 

(FDEA). The aim of this section was to test hypothesis H2. 

H2: there is a positive correlation between a company’s composite sustainability reporting and 

performance indices and its financial performance index. 

This can be divided into two hypotheses: 

H2a: there is a positive correlation between a company’s composite sustainability reporting index and 

its financial performance index. 

H2b: there is a positive correlation between a company’s composite sustainability performance indices 

and its financial performance index. 

Spearman’s correlation was used to test the relationships between financial performance, and 

sustainability reporting and performance.  

8.3.1. Correlation between financial performance and sustainability reporting and 

performance of MM companies 

As stated above, the RS and SDI of the companies from Chapter 6 were used as proxies for the 

sustainability reporting of these companies. The SPI and SDEA developed in Chapter 7 were used as 

proxies for sustainability performance. Due to missing values, several DEA models were developed for 

calculating sustainability efficiency scores. The SPI model with all the companies (the full model) and 

DEA-model one, which included most of the DMUs, were used for the sustainability performance. For 

financial performance, both ROI and FDEA (both the full model and model one) were used. The results 

are presented in Table 8.9. 

Table8.9: Bivariate correlations among the sustainability reporting, sustainability performance, and 

financial performance models of MM companies (N=62). 

 

 
RS SDI 

SPI-full 

model 
SDEA-model one ROI F-DEA 

RS       

SDI 0.541***      

SPI-full model -0.340*** -0.194     

SDEA-model one -0.058 0.161 -0.022    

ROI 0.121 0.113 0.151 0.350**   

FDEA -0.090 -0.010 0.140 0.139 0.280**  

FDEA-model one -0.119 0.046 0.176 0.160 0.376*** 0.996*** 

***p<0.01 

  **p<0.05 
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There was a statistically significant moderate correlation between sustainability reporting (RS) and 

sustainability performance (the SPI), as discussed in Chapter 7. In this chapter, the focus is on the 

relationship between financial performance and sustainability reporting and performance. ROI had a 

statistically significant weak correlation with FDEA and a moderate correlation with FDEA-model one, 

since the ROI input and output are used in DEA as well. There was a statistically significant moderate 

positive correlation between ROI and SDEA, and there was no relationship between sustainability 

reporting and financial performance. Therefore, these results reject H2a, and there was no relationship 

between sustainability reporting and financial performance of the MM companies, and accept H2b that 

there was a positive relationship between the sustainability efficiency scores (SDEA) with ROI, which 

is aligned with the Porter effect theory (Porter & Van der Linde, 1995). There was also a statistically 

significant very strong correlation between FDEA and FDEA-model one, which suggests that the 

exclusion of companies in model one (Emeco and Unity Mining) did not affect the results, and that 

model one is still a good representative of all the companies’ financial scores. Thus, the sample 

companies in a highly polluted industry that had higher financial performance (better ROI) also 

performed better in sustainability.  

This positive relationship can be explained by the Porter effect that suggests being more sustainable in 

resource consumption can lead in saving some unnecessary waste and defects. It ca be argued that as 

operating base on natural resources, MM companies that utilise resources in a more sustainable manner 

(higher SDEA) hence also save costs and become more profitable (higher FDEA). Furthermore, it can 

be argued that companies with better financial performance have more resources to spend on 

sustainability improvement77.  

8.3.2. Correlation between the financial performance and sustainability reporting and 

performance in FS companies 

All the previous steps for MM companies were conducted for Australian FS companies for the study 

period. The only difference is that since the sustainability DEA base model (SDEA) of the FS companies 

(which included all the DMUs) had five inputs, the SDEA-base model was used for this analysis. 

Spearman’s bivariate correlation was conducted to test the relationship of sustainability reporting (RS 

and SDI), sustainability performance (the SPI-full model and the SDEA-base model) with financial 

performance (ROI and FDEA). The results are presented in Table 8.10. 

 

 

                                       
77 Note that testing the lead and lag effects of performance improvement is not the focus of this study.  
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Table8.10: Bivariate correlations among the sustainability reporting, sustainability performance, 

and financial performance models of FS companies (N=47).   

 
RS SDI 

SPI-full 

model 

SDEA-base 

model 
ROI 

RS       

SDI 0.842***     

SPI-full model 0.300** 0.368**    

SDEA-base model -0.508*** -0.506*** -0.774***   

ROI 0.393*** 0.352** 0.366** -0.406***  

FDEA -0.267*      -0.192 -0.218 0.140 0.176 

***p<0.01 

 **p<0.05 

   *p<0.1 

     

 

Similar to the previous section, the focus is on the relationship between financial performance and 

sustainability reporting and performance. Table 8.10 shows a statistically significant moderate positive 

correlation between ROI and RS (0.393), SDI (0.352), and SPI (0.366), and a statistically significant 

moderate negative relationship (-0.406) between the SDEA-base model and ROI. There was also a 

statistically significant weak negative relationship (-0.267)78 between RS and FDEA. These results 

show that FS companies with better financial performance had lower sustainability performance, but 

reported more on their sustainability performance. The results showed no relationship between ROI and 

FDEA. One reason could be that, as Table 8.8 shows, 21 of 47 FS-DMUs were efficient during the 

study period and since they all lie on the straight line, no relationship could be found with ROI.  

Considering ROI as a measure of financial performance, the relationship between financial performance 

and sustainability reporting was positive, and between financial performance and sustainability 

performance was negative. So, hypothesis H2a is accepted and H2b is rejected. However, considering 

DEA financial efficiency as a measure of financial performance, the results reject hypothesis H2 (H2a 

and H2b) and companies in this non-highly polluted industry with higher profitability also had a higher 

level and quality of sustainability reporting, but a lower level of sustainability performance. This is in 

conflict with the Porter effect theory and can be explained by the socio-political theory which suggest 

that since inferior performers (in term of sustainability) must deal with more pressure and more 

legitimacy threats, they try to improve their level of reporting to change their stakeholders’ opinions. 

Also, according to this theory, large and prominent companies encounter more scrutiny, they are more 

likely to provide higher levels of disclosure. One of the criteria to define the size of company is through 

their profit or revenue and since there were some very large companies such as ANZ and Westpac in 

                                       
78 It was weak correlation and barely significant (p=0.07), therefore result of ROI which had stronger more significant 

(p=0.006) was considered. 
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the FS sample, it suggested that even though they had high financial performance, they did not perform 

efficient in their sustainability aspect (as shown in Table 7.15), therefore, they try to respond to their 

stakeholder pressures in a manipulative manner by improving disclosure.  

 

8.3.3. Summary  

This section studied the relationships between financial performance and sustainability disclosure and 

performance. For sustainability disclosure and performance, the models developed in previous chapters 

were used, and both ROI and financial efficiency scores were applied for financial performance. The 

results showed that for MM companies, there was a positive relationship between sustainability 

performance (SDEA-model one) and financial performance (ROI), and no link between financial 

performance and the level of sustainability reporting. Therefore, hypothesis H2a was rejected and H2b 

accepted.  

However, in the FS companies, the results were different. FS companies with a higher ROI had more 

sustainability reporting and lower sustainability performance. There was a negative link between 

sustainability performance and reporting in these companies. The results also showed a negative 

relationship between sustainability performance and financial performance, and both hypotheses were 

rejected.  

These results suggest that industry may influence the relationship between financial performance and 

sustainability reporting and performance. MM companies belong to a highly sensitive industry, and 

therefore, may feel more pressure to report more comprehensively on their sustainability performance, 

especially if they have performed well. Also another explanation can be that resource-based view theory 

(RBV) works in MM industry as these industries rely their probability on the use of natural resources. 

Hence better sustainable firms save costs and become more profitable and would highlight these good 

performance through better reporting. In contrast, RBV does not work in FS industry as high 

sustainability performance is not related (does not lead to) higher profitability. However, as being 

exposed to social-political pressures, they still need to legitimate themselves through more disclosure 

(socio-political theory).  

8.4. Sustainability performance measurement system 

Chapter 2 discussed recommendations in the literature to integrate sustainability into companies’ 

performance measurement systems (PMS). One of the most common PMS in practice is the balanced 

scorecard (BSC). However, there have been various debates on how to integrate sustainability 

perspectives into the BSC. The possibility of adding sustainability indicators into the BSC was tested 

in this study using the survey, which included questions asking respondents to specify if they used the 

BSC in their company and how important they thought the BSC was to their company. Of 240 

participants in the survey, 205 answered, and 28.3% mentioned that they use BSC in their companies; 

37.4% of 163 participants (of a total of 240) referred to the BSC as ‘important’ or ‘extremely important’.  
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Regardless of whether they used the BSC in their company, respondents were asked to categorise each 

of the GRI indicators under financial, customer, internal process, and learning and growth perspectives, 

or ‘other’, if they thought none of the categories were appropriate. The aim was to test, from an expert 

view, if the traditional BSC (with four perspectives) was capable of fitting the GRI indicators under its 

four perspectives or whether there is a need for additional perspective(s).  

On average, 74% of participants (of 120 that answered this question) considered the BSC to be capable 

of integrating the GRI economic indicators, such that most of the GRI economic indicators can be fitted 

under the financial perspective, except for ‘the ratios of entry level wage by gender’ and ‘proportion of 

senior management hired from local communities’, which the majority categorised under the internal 

process perspective. These indicators are unlikely to have any direct relationship with the financial 

performance of a company, and appear to be more about the internal processes of a company. 

Under the environmental perspective, 51% of participants considered the traditional BSC to be capable 

of integrating all the GRI environmental indicators, except for ‘total number of national conservation 

list species with habitats in the areas affected by operations’, ‘indirect gas emissions’, and ‘total water 

discharged’, where half the participants specified the need for an additional perspective (s). It is difficult 

to find a direct cause-effect relationship between the effects of these indicators and the objectives of 

each of the BSC perspectives.  

For ‘gas emissions indicators’, and ‘biodiversity value of water bodies significantly affected by 

organisation’s discharged water’, just under half of the participants (46-48%) thought an additional 

perspective(s) is needed. The four traditional BSC perspectives may not be suitable to integrate these 

indicators, since it may be difficult to identify cause-effect relationships with the other indicators in 

each perspective.  

Most participants categorised the remaining environmental indicators under the internal process 

perspective, except for EN6 and EN29. Since all these indicators are about the effects of a company’s 

operations on the environment, the internal process perspective may be more relevant as these indicators 

impact on the main objective of the internal process perspective, which is to improve a company’s 

operational process towards achieving the customer and financial objectives. A high percentage of 

participants classified ‘reduction in energy consumption’ and ‘monetary value of significant fines for 

non-compliance with environmental laws’ under the financial perspective (35% and 24%, respectively). 

As can be seen, these two indicators can have a direct impact on the financial performance of a company.  

In terms of the social perspective, particularly the labour practice category, 75% of participants believed 

that these indicators can be fitted under one of the four traditional BSC perspectives, with the majority 

classifying them under the internal process perspective, except for three indicators on training and 

education of the employees and most of the participants categorised them under the learning and growth 

perspective.  
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57% of participants believed the human rights category could be fitted into the BSC, with most believing 

that all the human rights indicators should be categorised under the internal process perspective. 

However, just under half of the participants suggested an additional perspective for indicators cover a 

company’s performance regarding child labour, compulsory labour, security practices, operations 

assessed for human rights, supplier human rights assessment, and human rights grievance mechanisms.  

Most participants also considered the four traditional BSC perspectives could encompass society 

indicators (63%). Like the other two social categories, the internal process perspective was considered 

to be the proper perspective for integrating all the society indicators, except for ‘the total value of 

political contributions’ which was regarded as belonging to the financial perspective.  

For product responsibility, 68% of participants assigned all of the indicators under the internal process 

perspective, except for ‘results of customer satisfaction survey’ which was split between the customer 

and internal process perspectives. It may be more relevant to the customer perspective.  

Summary 

One of the aims of this study was to test if the four traditional BSC perspectives could accommodate 

sustainability indicators, and this was tested by surveying respondents responsible for sustainability 

reporting in their organisations. The results showed that most experts believed that almost all the 

sustainability indicators (except for EN14, EN16, and EN22) could be fitted into the BSC. Moreover, 

the internal process perspective was believed to be the perspective that can integrate almost all of these 

indicators.  

Even though the results showed that these indicators can be fitted into the BSC, there are many 

indicators in the GRI guidelines that are not easy to integrate or are too complicated. Moreover, 

according to the results of the triangular study of the world benchmark and Australian and New Zealand 

company samples, most of these indicators were not reported or reported poorly across the four-year 

period. This issue can be deal with using a composite index or a sustainable performance measurement 

tool so that multiple indicators can be reduced to a single sustainability performance score, or even 

environmental and social performance scores. In this regard, integrating the score(s) into the internal 

process perspective and aligning the score(s) with the BSC cause-effect relationship can be easier and 

more achievable than integrating all of the sustainability indicators. Moreover, the results showed 

correlations between the SPI, sustainability efficiency scores, and ROI. Since the major goal of any 

performance measurement system such as the BSC is to improve financial performance, these 

sustainability scores logically form part of the cause-effect link.  

8.5. Conclusion 

This chapter addressed two aims of this study: studying the link between financial performance and 

sustainability reporting and performance, and the feasibility of integrating sustainability indicators into 
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the BSC. The financial performance of samples from both the Australian MM and FS industries was 

evaluated using two measures: ROI and financial efficiency using DEA. The results showed statistically 

significant relationships between financial performance and sustainability reporting, disclosure and 

performance of FS companies, and between financial performance and sustainability performance of 

MM companies. 

According to experts, the four perspectives of the BSC can accommodate almost all the GRI indicators, 

and there is no need for an additional perspective. However, since there is a large number of GRI 

indicators, integrating all of them into the BSC would be complicated and not easy to follow, update, 

and act on. However, the sustainability scores developed in previous chapter could be used to integrate 

sustainability performance into the BSC for an overall evaluation of the performance of a company.  
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Chapter 9 : Conclusions and future research 

 

9.1. Conclusions 

The objectives of this study were to develop sustainability disclosure and performance measurement 

models to assess the sustainability reporting and performance of organisations, examine the relationship 

between sustainability performance and disclosure, and between financial performance and 

sustainability reporting and performance. This study also examined whether GRI indicators can be 

integrated into a balanced scorecard.  

To address these objectives, three resources were used: the ‘world benchmark’ from the GRI database, 

a survey of Australian and New Zealand companies, and a content analysis of the sustainability reports 

of Australian companies in the FS and MM industries. To standardise the samples, only companies that 

used the GRI guidelines in their sustainability reports were selected.  

The results of this study are discussed in the following sections. 

9.1.1. Objective one: Developing sustainability disclosure and performance measurement 

models to assess the sustainability reporting and performance of organisations 

The first objective of this study was to develop models to evaluate the sustainability disclosure and 

performance of companies from different industries during a period of time. This objective was 

categorised into the following steps: 

a) Identify the most commonly used sustainability indicators in sustainability reports.  

b) Investigate the links between sustainability reporting and company characteristics.  

c) Develop tools to compare the sustainability disclosure and performance of companies.  
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Figure 9.1 shows the sources of data that were used for each step of objective one. 

 

 

 

 

 

 

 

 

 

 

Figure9.1: The sources of data used for objective one. 

The results of each section are discussed in the following sections.  

a) Identifying the most commonly used sustainability indicators in sustainability reports 

The world benchmark sample consisted of 797 companies of different industries, sizes, and regions. 

The average number of indicators reported by these companies and the percentage of GRI indicators 

reported out of the possible number were considerably small, across the study period with the maximum 

in 2012 (34 indicators and 42%, respectively) and the minimum in 2014 (14 indicators and 16-17% 

respectively).  

Very few companies had full reports in the economic and social perspectives (mostly according to the 

G3.1 guidelines), and no company reported more than 25 environmental perspective indicators (out of 

30 in the G3.1 and 34 in the G4). There were some indicators in the EN section that were not reported 

at all during the study period. On the other hand, there were very few companies with no EN-GRIs 

reported, while there were some years during the study period, where more than 25% (between 25 and 

50%) of the sample companies had no GRI reported for their EC and SO perspectives. 

Comparing the percentages reported for each sustainability category with the GRI guidelines showed 

that the percentages of EN indicators in sustainability reports were below the EN percentage in the GRI 

guidelines during the study period, while the labour practice GRI percentage was considerably higher. 

The results also showed strong correlations among all the sustainability perspectives (strongest between 

‘EC and SO’ and weaker between ‘EN and SO’ and ‘EC and EN’). Looking closer at the correlation 

Step a Step b 
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sustainability 
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Australia and New 
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between EN and SO, as the two mainly non-financial perspectives, companies were categorised into 

quadrants above or below the sample mean in each perspective. Most companies were in either the ‘both 

EN and SO above’ (256) or ‘both below the average’ (249) categories, which suggests that sustainability 

reporting is more routine for these companies, and that if they have comprehensive reporting in one 

perspective, it is likely that they have comprehensive reporting in another perspective. It can be 

explained by the agency theory that companies increase their disclosure to signal to their stakeholders 

that they are reliable and unlikely to face any regulatory lapses. Therefore, companies report more to 

response to information asymmetries.  

Given that the average reporting of each sustainability perspective was not high, a closer look at the 

type of reported indicators showed some indicators were not reported by any company. These were 

indicators introduced by the G4 standard that had not been adopted during the study period. However, 

there were some indicators in the previous versions of the standard that were also reported infrequently. 

In the environmental section, direct greenhouse gas emission (scope1), total number and volume of 

significant spills, and hazardous waste transported were reported by very few companies in the sample. 

Scope one of gas emission is about reporting the direct gas emission from operations owned or 

controlled by the organisation. Since this scope was barely reported and on the other hand scope2 (the 

indirect gas emission) was among the most frequently reported indicators. The reason is that in previous 

GRI guideline (G3.1), EN16 was about reporting “total direct (scope 1) and indirect (scope 2) 

greenhouse gas emissions” and these two scopes were separated in G4 guidelines. Therefore, these 

results suggest that the sample companies had not adopted the new version by the end of 2014.  

In terms of the social perspective, ‘significant negative impacts for labour practices’, ‘supplier human 

rights assessment’ ‘, and ‘supplier assessment for impacts on society’ were reported by a small number 

of companies during the study period. There were no indicators from the economic and product 

responsibility categories in the ‘infrequent’ group. The reason for this may be that economic indicators 

can be reported in monetary terms, and the majority already existed in the annual reports of these 

companies, thus it was easy for companies to report them in their sustainability reports as well. Product 

responsibility indicators concern the products and services that directly affect stakeholders and in 

particular, customers. These indicators are either easy to report (since most of them can be accessed 

easily) or are considered important by stakeholders and were therefore reported by a greater number of 

companies.   

On the other hand, some indicators were reported frequently. In terms of the economic perspective, 

‘direct economic value’ was the only indicator that most companies reported. In terms of the 

environmental perspective, energy consumption, total water withdrawal, indirect gas emission scope 

two, total water discharge, and water bodies affected by the organisation’s operation were frequently 

reported. These indicators may be considered the minimum (basic) indicators that companies report in 
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the environmental section of their sustainability reports. In terms of the social perspective, there were a 

few frequently reported indicators from the labour practices category. These indicators cover areas 

related to the number and rate of new employee hires, benefits provided to full-time employees, workers 

with a high risk of work-related diseases, programs to support the continued employability of 

employees, and equal remuneration for women and men. There were no indicators frequently reported 

from the human rights, society, or product responsibility categories.  

To date, this is one of the largest samples used to analyse the sustainability reporting of firms over a 

five-year period. For example, KPMG International survey of corporate responsibility reporting looks 

at the trend of sustainability reporting in the world’s 250 largest companies (G250) and the 100 largest 

companies (N100) in 41 countries (KPMG, 2013, 2015). 

A sample of Australian companies in both MM (from highly polluted industries) and FS (from non-

highly polluted industries) was also studied. Like the world benchmark sample, the average number of 

reported GRI indicators and reporting percentage were low.  

However, MM companies had a different reporting trend compared to the world benchmark. They had 

the lowest percentage of reported GRIs in 2012 and a reporting peak in 2013. There was more variation 

in the extent of the reporting of each sustainability category as well. Except for EC, none of the other 

categories was fully reported by any of the companies in the sample. The maximum number of reported 

indicators in the environmental perspective was close to the average of the world benchmark sample; 

however, the maximum number of reported GRIs in the social perspective was noticeably lower than 

the average of the world benchmark sample (especially the LA category). Compared to the GRI 

guidelines, the percentage of environmental GRIs reported by the MM companies was considerably 

higher than the GRI’s, followed by the economic perspective while the social perspective percentages, 

especially society and product responsibility, were below the GRIs. As MM companies belong to highly 

polluted industries, a greater focus was expected on reporting environmental indicators than indicators 

from other perspectives.  

Australian FS companies had a more similar trend of GRI reporting to the world benchmark sample. 

On average, they had a higher number of reported GRIs compared to the world benchmark sample, but 

a lower number than the MM companies. The percentage of reported GRIs was also low, with very 

slight variations during the study period. Like the world benchmark sample, the maximum percentage 

of reported GRIs was in 2012. Like the world benchmark and the Australian MM sample, there were 

some FS companies with full reporting of GRIs in the EC perspective. The maximum number of 

reported environmental indicators was lower than the other two samples. Given that the FS industry 

belongs to a non-highly polluted industry, less reporting of EN perspective indicators was expected. In 

terms of the social perspective, only some companies reported fully on HR and PR. However, the 

maximum number of indicators reported in each social category was more than for the MM companies. 
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Comparisons between the reporting pattern of these companies and the GRI standard showed that there 

was a noticeably higher percentage in the LA category, while the percentages of the HR category were 

below the GRI standard. 

To see if there were any differences in the extent and trends of sustainability reporting between the 

world benchmark and Australian company samples, comparisons between MM and FS companies in 

both samples showed that the average number of reported indicators of the world benchmark sample 

were below the Australian sample in all the categories. However, most of these differences were not 

statistically significant (except for EC averages in 2013 and 2014; EN averages in 2012, 2013 and 2014 

in MM companies and EN averages in 2014 in the FS companies). For both samples, the reported GRIs 

of the two sectors focused on disclosing environmental information. This may be because of the 

sensitivity of this perspective for stakeholders such as competitors, employees, and customers, or 

pressure from regulators or public authorities.  

To sum up, some indicators are frequently reported by most companies in the world. These indicators 

mostly belong to the environmental perspective, but this may be due to several reasons: pressure from 

stakeholders, the fact that sustainability reporting is often considered to be environmental reporting, 

stakeholders consider them more important, or simply because they are easier to collect and report on 

and more understandable to most stakeholders.   

Comparisons between the survey participants and the Australian sample showed strong similarities 

among the indicators not reported by these companies, with even stronger similarities between 

companies from the same industry categorisation (highly polluted and non-highly polluted industries). 

This suggests that general GRI indicators may not be suitable for every type of company, which 

indicates the need for further adjustments to the GRI list to make it more applicable to companies.   

This aligns with the arguments made by Brown et al. (2009) that companies may have different styles 

of reporting due to their managers’ perceptions of their market and stakeholders and the differences in 

sustainability reporting can be explained by institutional theory. 

Other possible reasons for not reporting indicators can be that companies may not consider those 

indicators to be relevant to their business, or that the indicators were zero and therefore the companies 

did not report them. This assumption was analysed further by looking at the individual reports of 

Australian companies in both the FS and MM industries, which are discussed later. Also, it may be that 

companies could not justify the cost-benefit of providing this information to stakeholders, or may even 

consider publishing those indicators as sending a negative message about their performance (as 

suggested by De Villiers and Van Staden (2006)), such as reporting on the number of significant spills 

or the number of non-monetary sanctions for non-compliance with environmental laws.  
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b) Investigating the links between sustainability reporting and company characteristics 

The second objective of this study was to investigate the relationship and effects of contextual factors 

on sustainability reporting. Data from both the world benchmark and the Australian and New Zealand 

survey samples were used, and the factors studied were company type, industry, size, and perception of 

the level of importance of each GRI indicator.  

Type 

‘Type’ in this study referred to the public and private sectors. Since there were no data regarding the 

type of company in the world benchmark sample, only the data obtained from the survey were used. Of 

the 240 participants in the survey, 62 belonged to the public sector and 178 to the private sector. The 

results of a t-test showed differences in reporting all GRI indicators among these companies, and public 

sector companies had higher reporting means.  

Previous studies mostly separately studied the trend and patterns of sustainability reporting of public or 

private companies. For example, the results of Guthrie and Farneti (2008) study of the patterns of 

sustainability reporting practices in seven Australian companies using the GRI guidelines shows that 

their reports were too generic, with just a few indicators being focused. Also, as previously mentioned, 

the results of previous studies (both on public and private sector) show low percentage of the GRI 

indicators reporting in sustainability reports of companies and the results of this study show that while 

the percentage of indicators reported is low, public sector had higher level of reporting compared to 

private one.  

Industry  

The world benchmark sample included companies from 27 different industries. A one-way ANOVA 

test found differences in environmental reporting and society categories. The sample was further 

categorised into highly polluted and non-highly polluted industries to see if companies in highly 

polluted industries reported differently from companies in non-highly polluted industries. The results 

showed no differences among the means of reported GRIs in any of the categories between highly 

polluted and non-highly polluted industries. This is in contrast to the results of the studies conducted 

by Patten (2002), Aerts et al. (2008), and Liu and Anbumozhi (2009), but similar to the results of 

Dissanayake et al. (2016). 

In the survey sample, there were 23 different industry categorisations. Since the results of the previous 

section showed differences in the level of reporting of companies in the public and private sectors, to 

control for this, the sample was categorised into two categories and the differences in the average 

reporting scores of companies from different industries within each sector were compared using one-

way ANOVA. The results showed no differences among industries in either of the sectors. Like the 

world benchmark sample, participants in each sector were then categorised into highly polluted and 

non-highly polluted industries. The results showed differences in reporting of environmental indicators 
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in the public sector, that highly polluted companies had a higher reporting average compared to non-

highly polluted companies, and differences in reporting for labour practices in the private sector. Thus, 

the sustainability reports of the Australian and New Zealand survey had different reporting averages for 

environmental and social perspectives in the highly polluted and non-highly polluted industries, even 

though there were no differences in the world benchmark. This may be due to greater sensitivity to 

environmental issues such as pollution and the ozone layer in this region, which influences companies 

from environmentally sensitive industries to report more. Also, the average reporting of social 

perspectives, especially labour practices, was higher in companies from non-highly polluted industries 

compared to highly polluted industries, while this was not the case in the world benchmark sample. 

This suggests that differences in the level of reporting of different sustainability categories in highly 

polluted or non-highly polluted industries may depend on the type of company. The public sector had 

a higher level of reporting compared to the private sector, and at the same time, public companies in 

highly polluted industries put more effort into reporting their environmental effects compared to those 

in non-highly polluted industries. While the average level of EN reporting in private sector companies 

was lower than that of public sector companies, the levels of reporting of private sector companies in 

highly polluted and non-highly polluted industries were almost the same. On the other hand, private 

companies in non-highly polluted industries reported more on their labour practices category compared 

to highly-polluted private companies, while the level of reporting of LA was higher across the public 

sector, it was slightly higher in the highly polluted industries. In general, the level of reporting across 

all sustainability categories in highly polluted industries in the public sector was higher than the non-

highly polluted industries (although this was not statistically significantly different), while in the private 

sector, non-highly polluted industries had a (slightly) higher level of reporting across all the 

sustainability categories.  

Size 

Companies in the world benchmark sample were categorised into small, medium, and large sizes on the 

GRI database, with the majority of companies classified as large, followed by medium, and then small. 

A one-way ANOVA test showed statistically significantly differences for reporting of human rights 

indicators, with the average number of reported indicators highest in small companies and lowest in 

medium size companies. No positive or negative relationship was found between size and level of 

reporting. This result is different from those of previous studies, which found a positive relationship 

between size and level of reporting (Dissanayake et al., 2016; Elijido-Ten, 2010; Henri & Journeault, 

2008; Sumiani et al., 2007).  

Survey companies were categorised into these three categories using the European Commission ( 2015) 

categorisation. In contrast with the world benchmark sample, most companies were small (119), 

followed by large (29), then medium (28). A one-way ANOVA test showed statistically significant 

differences among the level of reporting of economic and environmental indicators, but only in the 
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private sector. The average reporting of public sector companies was higher than the private sector 

companies in all the sustainability categories, suggesting that public sector organisations report more 

regardless of their size. In the private sector, there was a positive relationship between size and level of 

reporting, which aligns with socio-political theories such as political economy theory, legitimacy 

theory, and stakeholder theory. According to socio-political theories, large and prominent companies 

encounter more scrutiny and therefore, they are more likely to provide higher levels of disclosure.  

The positive correlation between size and level fo sustainability reporting can also be explained by both 

agency theory and resource-based theory. According to agency theory, companies improve their 

reporting to deal with information asymmetries between organisations and stakeholders. It is expected 

that more information is needed in larger companies to signal to their stakeholders that they are reliable 

and unlikely to face any regulatory lapses. Also since larger companies have more resources, and 

according to resource-based theory, sustainability reporting can bring competitive advantages for 

companies, managers of larger companies try to distinguish themselves from their peers through more 

disclosure.  

Therefore, the principal tries to control information asymmetries by carefully observing the agent’s 

performance through various means of disclosure (Cooke, 1992; Hossain, 1994). Hence, the act of 

disclosing is a signal of how well companies consider agency issues (Dawkins & Fraas, 2008). As stated 

by signal theory, signals are responses to information asymmetries between organisations and 

stakeholders, and organisations try to reduce any irregularities through reporting (Spence, 1973). 

Therefore, companies increase their disclosure to signal to their stakeholders that they are reliable and 

unlikely to face any regulatory lapses (Lynxwiler, Shover, & Clelland, 1983). Consequently, managers 

of better performing companies try to distinguish themselves from their peers through disclosure, 

together with governance and corporate oversights (Dawkins & Fraas, 2008; Frankforter, Davis, 

Vollrath, & Hill, 2007; Rutherford & Buchholtz, 2007).  

In terms of the survey, more reporting by larger companies was expected, since there are more pressures 

on them to report the environmental effects of their operations compared to small ones. De Villiers et 

al. (2014) suggested that companies may reach a level of maturity in sustainability reporting, and 

therefore they all have similar reporting. The lack of statistically significant differences in the social 

perspective indicators also suggests that they have already reached a level of maturity of their reporting, 

or that larger companies do not feel pressure to report more comprehensively on their social perspective 

of their activities the same way as they do for the environmental perspective.  
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Level of importance of indicators 

Survey participants were asked about their perceptions of the importance of each GRI indicator. The 

results were considered to have reasonable credibility, since only managers responsible for 

sustainability were targeted (through the screening question). The results showed statistically significant 

weak-to-moderate positive correlations between the level of importance and reporting of indicators in 

the sustainability categories for both public and private sector companies. This suggests that managers’ 

perceptions of the importance of GRI indicators can influence their reporting. It was suggested by De 

Villiers et al. (2014) that volume and characteristics of reporting indicates the importance of that 

particular topic or aspects for managers which is classified as normative isomorphism in institutional 

theory. They studied the role of managers in disclosure levels of mining and metals companies in 

Australian and South African companies that adopted the GRI guidelines in their sustainability reports.   

It should be noted that the results discussed above only show a possible relationship between contextual 

factors and sustainability reporting. To test if these factors influenced GRI reporting, a linear regression 

model was developed using the survey responses. The reporting score (the sum of the reported GRI 

indicators for each participant) was the dependent variable and type (public or private), industry (highly 

polluted or non-highly polluted), size (small, medium, or large), and level of importance (important or 

not important) were included as independent variables. The regression model was statistically 

significant and explained 32.5% of the changes in the reporting scores of these companies, with a 

statistically significant (p<0.1) positive relationship between the perceived level of importance of 

economic and environment indicators and the reporting scores of these companies.  

To sum up, even though previous analyses have shown relationships between the applied contextual 

factors (industry and size) and GRI reporting, only managers’ perception of the importance of these 

indicators positively influenced their reporting. This aligns with results of previous studies on effective 

factors in sustainability reporting. As mentioned in Chapter 2, previous studies have found contradictory 

results on possible influential factors or the direction of their influences on sustainability reporting. The 

results from two different samples in this study suggest that any possible relationships or effects of 

contextual factors are different for different samples. However, the perceived importance of an indicator 

does appear to affect its reporting. 

c) Developing tools to compare the sustainability disclosure and performance of companies  

Two models were used to measure sustainability reporting: a reporting score (RS) and a sustainability 

disclosure index (SDI); and two models were used to measure sustainability performance: a 

sustainability performance index (SPI) and sustainability efficiency scores (SDEA). The sustainability 

reports of Australian companies from both the MM and FS industries were used to test these models.  
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Figure9.2: Sustainability reporting and performance models.  

To evaluate the level of sustainability reporting, RS and SDI were used. The RS was the total number 

of reported GRI indicators by each company each year. The RS for Australian MM and FS samples was 

calculated for the four-year study period. 

RS shows only the level of sustainability reporting, and nothing about the type of disclosure. To have a 

more comprehensive measure for sustainability disclosure, a SDI was developed by analysing the 

content of sustainability reports of the sample companies. The level of disclosure of each GRI indicator 

was reviewed and categorised into ‘not reported’, ‘reported generally’, ‘reported specifically in 

qualitative format’, and ‘reported in quantitative format’. The weights for the indicators in the index 

were calculated using the data collected from the survey.  

These two indices enable both longitudinal and cross-sectional comparisons of companies during the 

study period and among companies from similar or different industries. Advantages of the SDI index 

are that it shows the level of disclosure rather than just reporting it, and that the weights used for the 

indicators reflect experts’ opinions. This index can help calculate the comprehensiveness of 

sustainability reports, in terms of both their quality and quantity, and enable comparisons with other 

companies. For example, MM companies had a higher level of disclosure in 2011 compared to FS 

companies, which despite their increasing SDI, fell below FS companies in 2012 and 2013. This index 

can also highlight indicators that have not been reported, or use generally reported indicators to compare 

companies in the same or different industries. This can help improve the GRI guidelines to enable 

companies to report indicators more specifically, and to improve their sustainability reports.  

Australian companies
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To evaluate sustainability performance, a sustainability performance index (SPI) was developed. The 

contents of the sustainability reports of the Australian samples were analysed and measures used to 

report performance for each indicator were collected. The quantitative measures were then inspected, 

and where there were alternative measures used to report one indicator, the measures were converted 

into a single measure. To sum the measures and calculate the overall sustainability performance for 

each company each year, the measures were normalised. Like the SDI, the weights of indicators were 

calculated using the survey responses and used to obtain the total sustainability scores. The SPI enabled 

a company’s sustainability performance and its variations to be traced over the period, as well as 

comparing its sustainability performance with other companies. Since the data were normalised, it was 

possible to compare the performance of companies in different industries, and to compare the average 

performance of an industry and with the average performance of other industries. For example, the SPI 

showed that FS scores stayed relatively the same during the study period, and that these companies had 

better performance (lower scores) compared to MM companies during the same period.  

The SPI has several advantages, such as its ability to conduct cross-sectional and longitudinal analyses 

among companies from different industries during a study period. It also provides a better measure than 

studies that use reporting or level of disclosure as proxies for performance, or studies that use equal 

weights for indicators. However, it has its own limitations, such as having to use expert opinions to 

calculate weights, which can lead to issues around scaling responses, generalisability, and lack of 

consensus. To address these limitations, another model was developed to evaluate sustainability 

performance using data envelopment analysis (DEA).  

The DEA model used the same data from the sustainability reports of the sample companies. As 

different units of measurement do not affect the DEA results (known as a units invariance property), 

there was no need to normalise the measures. DEA can also calculate the relative weights of indicators 

without requiring expert opinions. The input-oriented variable return-to-scale79 (VRS) was used to 

calculate the efficiency scores of companies using the sustainability indicators as inputs and sales as the 

output. Because DEA is sensitive to missing values, various models were developed for each sample 

industry that included different indicators as inputs. The model with most of the decision making units 

(DMUs) and the most variation in sustainability scores was selected for each industry.   

The DEA results showed that the average sustainability scores of companies in the MM industries were 

lower than those for the FS companies, which is consistent with the results of the SPI comparisons. 

Also, the results showed that for both industries, companies that had sustainability scores above or 

below the industry average stayed almost the same during the study period. There were statistically 

                                       
79 Note that VRS takes size into consideration and therefore controls for it. 
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significant negative moderate-to-strong relationships between the SPI scores and DEA scores, which 

suggests that each model provides a good measure of sustainability performance. 

 9.1.2. Objective two: Examining the relationship between sustainability performance 

and disclosure 

The second objective of this study was to test if there is any link between sustainability reporting and 

performance of companies, that is, whether companies with better performance also report more 

comprehensively, and if this link is different in different industries. Since the literature and theory 

suggested opposite links, two hypotheses were developed: hypothesis H1a, which suggested a positive 

relationship, and hypothesis H1b, which suggested a negative relationship.  Spearman’s correlation was 

used to test the relationship between the two proxies of sustainability reporting in this study (the RS 

and SDI) and the two proxies of sustainability performance (the SPI and SDEA).  

The results for the MM companies showed a strong positive correlation between reporting score and 

the sustainability disclosure index (0.541, p<0.01), indicating that companies with a greater number of 

GRI indicators in their sustainability reports disclosed their information more comprehensively. There 

was also a statistically significant negative moderate correlation (-0.340, p<0.01) between RS and the 

SPI, which suggests that companies with better sustainability performance had a higher level of 

reporting. Therefore, hypothesis H1a was accepted and hypothesis H1b was rejected. There was no 

indication of any statistically significant link between the level of disclosure (SDI) and any of the 

sustainability performance proxies (the SPI or SDEA), which suggests that better performance does not 

have any relationship with reporting the indicators in more detail; it only has a relationship with 

reporting the indicators. This aligns with voluntary disclosure theory, which suggests a positive 

relationship between sustainability reporting and performance. According to this theory, high 

environmental performers express themselves using tangible environmental performance indicators that 

cannot be emulated by low-grade performers, and are therefore able to distinguish themselves as high 

performers. However, these companies did not try to distinguish themselves by more  

Heugens and Lander (2009) argued that templates or global patterns may increase symbolic 

performance by companies to fit the template better rather than increasing substantive social and 

environmental performance. De Villiers et al. (2014) in their study of comparing sustainability reports 

of Australian mining and metals companies with south Africa peers show that Australian mining and 

metals companies had less volume of monetary information which may suggest that the GRI templates 

causes “the institutional practices” and firms are encouraged to report more indicators to gain higher 

GRI reporting level. 

The results of this study show a positive statistically significant strong (0.541, p<0.01) correlation 

between reporting score (RS) and disclosure level (SDI) and since it is not perfect correlation, it shows 
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that there are some firms in the sample with more indicators to report but not in quantitative measures. 

Looking at the disclosure level and reporting score shows that the majority of companies are either 

having SDI and RS above the average (such as Arrium, Minerals and Metals Group, BHP Billiton, 

PanAust, OZ mineral and Xstrata Coal) or both below the average (Centennial Coal, Emeco and Unity 

Mining). However, companies such as Fortescue Metals Group in 2012 and Oceana Gold Corporation 

and Unity Mining in 2011 and 2012 had higher level of disclosure compare to the number of indicators 

reported and Newcrest Mining in 2011 and 2012 and Arrium in 2013 reported more indicators generally. 

Therefore, the correlation was not perfect. Therefore, since there were few companies that reported 

more generally, the GRI templates did not encourage “the institutional practices” in these companies to 

report more indicators to just gain higher GRI reporting level 

Comparing the level of disclosure and sustainability performance of these companies shows that BHP 

Billiton and Xstrata Coal which are the largest companies in the sample, both had SDI above the average 

and the rest of companies’ SDI were very close to them. This is align with the results of De Villiers et 

al. (2014) study that suggests that suggests mimetic isomorphism among mining companies in Australia 

that theu follow BHP Billiton since it is one of the largest company and a leader in corporate social 

responsibility reporting. Therefor, there was no correlation between sustainability disclosure level and 

performance for these companies.   

The results for the FS companies showed a very strong correlation (0.842, p<0.01) between RS and SDI 

indicators; that companies that had reported more indicators in their sustainability reports also reported 

them more comprehensively. There was also a moderate positive correlation between both RS and the 

SDI with the SPI (0.300 and 0.368 respectively, p<0.05), and a strong negative correlation between RS 

and SDI with the efficiency scores (SDEA) (-0.508, p<0.05 and -0.506, p<0.01 respectively). The 

results of these two correlations suggest that FS companies that performed worse reported more, and in 

more detail, compared to companies with higher performance. Therefore, for FS companies, hypothesis 

H1a was rejected and hypothesis H1b was accepted, in contrast to the results of the MM companies. This 

negative relationship aligns with socio-political theories in that FS companies belong to a non-highly 

polluted and more socially sensitive industry. According to socio-political theories, social disclosure is 

a function of the political and social pressures faced by organisations. Therefore, since inferior 

performers (in terms of sustainability) have to deal with more pressure and legitimacy threats, they try 

to improve their level of reporting to change their stakeholders’ opinions. These theories also suggest 

that since large and prominent companies encounter more scrutiny, they are more likely to provide 

higher levels of disclosure. Results showed that large FS companies such as ANZ, the National Bank 

of Australia, and Westpac had high SPI scores and low efficiency scores, which suggests that they did 

not perform well in terms of sustainability. However, since they are very large companies, according to 

socio-political theories they felt more pressure from stakeholders to report more comprehensively. 
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The results of this study showed that FS companies shad higher level of disclosure in 2012 and 2013 

compared to MM companies. The results of previous studies on financial services sustainability 

reporting showed that companies in financial services had higher level of reporting compared to other 

industries (Dissanayake et al., 2016; Wijesinghe, 2012). The results of this study also adds that not only 

the number of indicators reported was higher but also the level of disclosure were higher in this industry 

compared to MM industry.  

The results also indicate different relationships between sustainability reporting and performance in 

companies from different industries, and provide an explanation for the conflicting results of previous 

studies. As mentioned previously, mimetic isomorphism influence the reporting patterns of mining and 

metal companies in Australia. However, in FS industry large companies such as ANZ, NAB and 

Westpac did not perform efficiently across the study period so they were not the leaders in this industry. 

On the other hand, smaller companies which performed better, reported less on their sustainability 

reports. It is align with Socio-political theories that suggest inferior performers (in term of 

sustainability) must deal with more pressure and more legitimacy threats and therefore, they try to 

improve their level of reporting to change their stakeholders’ opinions. And since in FS industry, 

inferior performers were among largest companies, the pressure should be even higher.  

 9.1.3. Objective three: Examining the relationship between financial performance and 

sustainability reporting and performance 

For sustainability reporting and performance, the indices used were RS, the SDI, the SPI, and 

sustainability efficiency scores (SDEA). For financial performance, two measures were used: Return 

on investment (ROI) and financial efficiency scores (FDEA). Financial efficiency scores were 

calculated using a DEA input-oriented VRS model, where inputs comprised operating cost, total assets, 

and number of full-time employees. Net profit after tax and sales were used as outputs. 

The results for MM companies showed a positive moderate (0.350, p<0.05) relationship between 

sustainability performance (SDEA-model one) and financial performance (ROI). This aligns with the 

Porter effect, which posits that MM companies with better financial performance have more resources 

to spend on improving their sustainability performance80. It can also be argued that as operating base 

on natural resources, MM companies that utilise resources in a more sustainable manner (higher SDEA) 

hence also save costs and become more profitable (higher FDEA). Furthermore, it can be argued that 

companies with better financial performance have more resources to spend on sustainability 

improvement81. 

                                       
80 Note that the reverse relationship between financial performance and sustainability performance is also true in some 

companies in the sample.  
81 Note that testing the lead and lag effects of performance improvement is not the focus of this study.  



282 

 

On the other hand, the results for FS showed that companies with higher profitability do not necessarily 

perform efficiently in terms of resource utilisation (total assets, operating costs, and number of 

employees) given the amount of their outputs (net profit after tax and revenue), and therefore no link 

could be found between the ROI scores and the FDEA scores. Also, the results showed that more 

profitable companies had higher levels of sustainability reporting and lower level of sustainability 

performance. This is opposite to the results for the MM companies, which suggests an industry effect 

on the link between financial performance and sustainability reporting and performance.  

This is in conflict with the Porter effect theory and can be explained by the socio-political theory which 

suggest that since inferior performers (in term of sustainability) must deal with more pressure and more 

legitimacy threats, they try to improve their level of reporting to change their stakeholders’ opinions. 

Also, according to this theory, large and prominent companies encounter more scrutiny, they are more 

likely to provide higher levels of disclosure.  

As previously discussed, the mimetic isomorphism influences mining and metals companies to report 

similar to their leader in the sustainability field (BHP Billiton). Also the results show that larger 

companies in MM industry had better sustainability performance and since one of the criteria to define 

the size of company is through their profit or revenue, therefore, larger more profitable MM companies 

had higher efficiency score in their sustainability performance as well.  However, larger companies in 

FS industry such as ANZ and Westpac did not perform efficiently in terms of sustainability and they 

had low reporting scores as well. Therefore, it suggested that even though they had high financial 

performance, they did not perform efficient in their sustainability aspect and in order to be able to 

respond to their stakeholder pressures, they try to improve their disclosure level in a manipulative 

manner.  

To sum up, the results of this study found positive relationship between sustainability reporting and 

sustainability performance and also between sustainability performance and financial performance of a 

highly polluted industry. On the other hand, this study found negative relationship between 

sustainability reporting and performance and sustainability performance and financial performance of 

a highly polluted industry. It should be noted that since there was only one industry form both highly 

polluted and non-highly polluted industries, the generalisability of the results should be done with 

caution.  

9.1.4. Objective four: Examining whether sustainability indicators can be integrated into 

a performance measurement system (such as a balanced score card) 

The survey results showed that experts believed that the BSC is capable of accommodating almost all 

the sustainability indicators (except for EN14, EN16, and EN22), and that the internal process 

perspective is the major BSC perspective under which these indicators can be located. This is probably 

due to the nature of these indicators, where any improvements can lead to overall improvement in 

internal processes, and eventually to greater customer satisfaction and financial improvement.  
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The results of categorisation of the GRI indicators under one of the four BSC perspective were very 

similar to the categorisation of the Costa and Menichini (2013) study that hierarchized GRI indicators 

under BSC to evaluate the corporate social responsibility performance (CSR) of the Italian cleaning 

industry. In their study, they asked about the perception of stakeholders on the level of importance of 

each GRI indicator n d also the importance of each BSC perspectives with respect to the CSR 

sustainability dimensions. The results of their survey suggested that BSC is capable of integrating all 

the indicators. However, the internal process perspective was not considered as the major perspectives 

to have all the indicators integrated.  

Grigoroudis, Orfanoudaki, and Zopounidis (2012) also developed a performance measurement system 

for public health care organisations in the context of BSC methodology. Their measurement system 

contain the most important financial and non-financial performance indicators. Some of their non-

financial indicators were: customer satisfaction under customer perspective, employee satisfaction and 

employee absenteeism index under the internal perspective and the percentage of employees trained 

under the learning and growth perspective. These indicators are similar to PR5, LA6 and LA9 which 

had the similar BSC categorisation according to the results of this study survey. However, there was no 

environmental indicators in the performance measurement developed by Grigoroudis et al. (2012) and 

therefore, this study adds to the previous study by including the environmental indicators and their BSC 

categorisation into the performance measurement tool as well.  

Even though the results showed that these indicators can be fitted into the BSC, there are many 

indicators in the GRI guidelines. According to the results of the triangulation study using the world 

benchmark and Australian and New Zealand company samples, most of these indicators were not 

reported or were reported poorly during the four-year period. Thus, integrating them all into a BSC 

could make performance measurement very complicated and not easy to use. This issue could be 

addressed by using one of the composite indices or DEA. Instead of using all the indicators, they could 

be reduced to a single sustainability performance score or scores for environmental and social 

performance. This study’s results showed correlations between the SPI, sustainability efficiency scores, 

and ROI. As a result, since a major goal of performance measurement systems such as the BSC is 

improvement in financial performance, these sustainability scores fit within the cause-effect link 

towards this goal.  

As discussed in Chapter 2, T. Hahn and Wagner (2002) and Schaltegger and Wagner (2006a) proposed 

six steps for developing a sustainable BSC (SBSC): (1) recognising a company’s sustainability 

disclosure, (2) evaluating the strategic significance of the environmental and social perspectives, (3) 

identifying the cause-effect relationship and drawing a strategy map, (4) identifying GRIs and 

developing a measurement system for providing the applicable performance information, (5) identifying 

Indicators for communicating and reporting, and (6) applying an SBSC with constant revisions and 
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reviews of the indicators. In this study, both sustainability reporting and disclosure were studied (step 

one) and experts were asked about their opinions on the importance of each indicator to their company’s 

performance (step two). The GRI indicators were identified and two models were developed to evaluate 

sustainability performance (step four). However, since there was no access to the BSC of these 

companies, the actual integration and identification of the cause-effect relationship could not be carried 

out.  

9.2. Research contributions  

This research used a triangulation of methods and sources to provide more robust results using panel 

data from the GRI database, survey, and Australian companies in the MM and FS industries. The GRI 

database sample is one of the largest to be analysed over a five-year period in terms of sustainability 

reporting. Four objectives and research questions were developed in this study to address the gaps 

identified in the literature.  

First, the GRI sustainability reporting of companies of different regions, industries, types, and sizes was 

studied. As discussed in Chapter 2, previous studies have mostly reviewed the differences in 

sustainability reporting and the effects of contextual factors on sustainability reporting, looking at 

samples from one industry, public companies, or companies in one country. This study is one of a few 

studies that has considered a very large sample (797 companies over a five-year period) comprising 

multiple indicators, public and private sector organisations, and countries. 

Previous studies have mainly looked at the effects of various firm characteristics on environmental 

performance, and not at sustainability as a whole. They have tended to look at either the level of 

environmental reporting or the results of specific environmental indicators. Furthermore, they have not 

considered the impact of company characteristics on sustainability reporting, or managers’ perceptions 

of the importance of those factors on their performance. This study added ‘managers’ perceptions of 

the importance of the GRI indicators’ and studied the relationship and influence of managers’ opinions 

on the reporting of these indicators.   

The results of this study indicated a low percentage of GRI reporting around the world. These results 

can inform modifications to the GRI guidelines by identifying indicators with a low percentage of 

reporting, and whether the indicators can be made more applicable to all types of companies. 

Furthermore, this study contributes to arguments on the effects of industry, size, and type on the level 

of sustainability reporting.  

Second, this study developed models to evaluate sustainability disclosure and performance. Previous 

studies have mostly examined the reporting of indicators, and very few studies have considered the 

level of disclosure as well. This is important, since the results of this study showed that even though 

there were strong correlations between sustainability reporting and disclosure, these correlations were 
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not perfect. Also, most of the reported GRI indicators were reported generally or qualitatively, and it is 

difficult to use these reported indicators to evaluate sustainability performance. The results of the 

disclosure index can help standard makers adjust the indicators to make it possible for most companies 

to report them more precisely. Also, this index can help companies compare their level of disclosure 

with other companies in the same or different industries, and to improve their level of reporting by 

applying the measures that others use to report their performance.  

A key contribution of this study to the literature is the development of two methods for evaluating 

sustainability performance using reported measures. These methods enable longitudinal and cross-

sectional comparisons of companies in various industries, and this is the first study to conduct both 

cross-sectional and longitudinal studies of firms’ sustainability performance in two different industries. 

It is also a first attempt to use DEA to evaluate sustainability efficiency using actual measures from 

sustainability reports.  

These indices and models can be used by companies to evaluate their sustainability performance and 

compare it with that of previous years, or with other companies in the same or different industries. 

These methods can also be used by various stakeholders. For example, sustainability ranking 

organisations such as the GRI can use these scores to rank companies according to their sustainability 

performance, rather than their reports. These scores can also be useful for regulators to monitor the 

performance of companies in various industries, or their performance in certain areas. These scores may 

also be more informative for stakeholders, given that information in sustainability reports is often 

difficult to follow. Typically, it is difficult to make comparisons to see if measures represent good and 

improving performance. Sustainability reports are also considerably long, with many indicators, which 

makes them even more difficult to analyse. Therefore, composite sustainability scores can help to 

summarise the sustainability performance of a company or industry.  

Previous studies on evaluating sustainability performance have used various methods such as:  

 Sustainability reporting as a proxy for performance. 

 Specific disclosed environmental indicators as a company’s performance index. 

 Case studies to evaluate the sustainability performance of a specific case. 

Most studies have only considered environmental indicators when evaluating sustainability 

performance, but sustainability reporting does not necessarily represent sustainability performance. The 

results of the correlations between sustainability reporting, disclosure, and performance using the 

models developed in this study show a positive correlation in the MM industry but a negative correlation 

in the FS industry. Therefore, looking at the percentage of reporting may not be a suitable indication of 

performance.  
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Moreover, using a few mandatory environmental indicators may not be sufficient to evaluate 

sustainability performance. For a better, more comprehensive evaluation, indicators from both 

environmental and social perspectives should be included. Doing a case study is a useful way of 

evaluating the sustainability performance of a company, but there may not be opportunities for 

longitudinal or cross-sectional comparisons. The two models developed can accommodate multiple 

measures to evaluate sustainability performance. 

9.3. Research limitations and avenues for future study 

The results of studying the sustainability reports of both the world benchmark and Australian company 

samples showed that the number of GRI indicators reported was low. It has been suggested that one of 

the possible reasons for not having an indicator in a sustainability report may be due to the 

inapplicability of the indicator to companies’ operations. This indicates a need to understand the reasons 

behind the reporting of some GRI indicators but not others. Future research could investigate this, 

particularly case studies, which could help to review the GRI standards to make them more useful to 

companies.   

As with other research, this study has its limitations. Even though the world benchmark sample was one 

of the largest samples used to study sustainability reporting, it only shows whether the GRI indicators 

were reported, and nothing about the level of disclosure or the measures used to report these indicators. 

To address this limitation, the sustainability reports of Australian companies in the MM and FS 

industries were examined in depth, but there were differences found between the sustainability reports 

of these two samples (the world benchmark sample and the Australian sample). There was only one 

sample industry from the highly polluted and one from the non-highly polluted industries. Therefore, 

the results cannot be generalised without caution. Future studies could add more sample industries from 

both highly polluted and non-highly polluted industries to test if differences in reporting and 

performance are due to the sensitivity of the industry.  

Moreover, there was a considerable number of missing values in the sustainability reports, which meant 

that many indicators had to be excluded from the sustainability performance evaluation. Also, some 

indicators were reported, but not in quantitative measures, and therefore could not be used in the SPI 

and DEA models. The indicators that were used to evaluate sustainability performance have been used 

in some previous studies. For example, Verdecho, Alfaro-Saiz, and Rodriguez–Rodriguez (2014) used 

sales as a financial indicator, waste, energy consumption, and recycled materials as environmental 

indicators, and number of training hours and number of customer complaints as social indicators to 

evaluate the sustainability performance of a supply chain. Thus, there is a need for future research on 

how both quantitative and qualitative measures could be used to evaluate sustainability performance. 

There is also an avenue for future research to modify the DEA model to manage situations where there 
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are indicators with missing values for some but not others. By doing this, better evaluations of 

sustainability performance could be conducted. 

Moreover, the methods used in this study to evaluate the sustainability performance of companies can 

also be used at the country level, to compare performance with other countries. By using different 

countries, the possible influences of different regulations in countries can be examined. Future studies 

could also identify appropriate indicators to evaluate sustainability performance at a country level. 

 With no access to the internal information and performance measurement systems of the sample 

companies in this study, the actual integration of sustainability indicators into the four perspectives of 

the BSC and companies’ strategy maps could not be undertaken. Therefore, future studies could develop 

a SBSC by integrating the sustainability performance scores into the BSC using the sustainability 

performance models developed in this study.  

This study showed that there are some indicators in the GRI guidelines that were mostly used in 

sustainability reports, and some that were hardly used. Also, the results showed that reporting does not 

necessarily indicate adequate more comprehensive reporting, and whether reporting is related to 

performance depends on the type of industry.  

This research has provided some tools to further research efforts into sustainability measurement and 

practice. Its major aim was to investigate ways of evaluating sustainability performance and disclosure 

of organisations, using the data available in their sustainability reports. Although data availability was 

an issue, some useful insights and results have been obtained demonstrating that comparability requires 

standardisation and consistency with reporting that the GRI guidelines provide. The use of data 

generally leads to improvements and it is hoped that the models and analyses developed in this thesis 

will motivate researchers and organisations to improve reporting standards.   
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Appendix1: GRI list of indicators 
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Appendix2: The comparison between GRI-G4 and GRI-G3 guidelines 
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Appendix3: The GRI confirmation email  
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Appendix4: Compare the GRIs reporting of industries in the world benchmark 

(2010-2014) 

Economic category: 

 

 

Environmental category: 
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Labour Practice category: 

 

Human Right category: 
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Society category: 

 

 

Product Responsibility category: 

 

 

 

 



296 

 

Appendix5: Survey ethic approval 
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Appendix6: T-test for ‘Equality of Means’ between New Zealand participants 

from CIMA and researchnow survey 
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Appendix7: Differences between Australian and New Zealand participants 
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Appendix8: Survey bias test  
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