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Abstract 

There are an increasing number of corporate social responsibility (CSR) reporting tools that 

are evolving. As a result, it has become chaotic and complicated for practitioners to select the 

most appropriate one for CSR reporting. To address the problem, previous studies have 

classified the CSR reporting tools into frameworks, standards and, ratings and indices classes 

for easy comprehension and application in practice. However, no study has focused on 

revealing the use of CSR reporting tools based on this classification. This study employed 

researchers’ perspectives through a systematic review of journal papers published between 

2001-2016 to reveal the use of CSR reporting tools based on their classifications. The 

findings revealed that the GRI tool in the framework class is widely implemented, but also 

associated with many problems that impact CSR reporting in practice. Also, there are new 

aspects where the tool could be used are for CSR learning in organisations and CSR 

regulation. Furthermore, the CSR reporting tools in the standards, ratings and indices classes 

are not commonly implemented for CSR reporting thereby attracting less researcher interest.  

The study concluded by linking the research and practice of the use of CSR reporting tools in 

different classes. The study has implications for CSR reporters who use CSR reporting tools 

in the frameworks, standards, and ratings and indices classes.   
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1. Introduction

Globally, the increasingly adverse impact of businesses on the environment and ecosystem is 

often experienced in the form of climate change problems, enormous resource consumption, 
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and greenhouse gas emission (GHG) (Alazzani et al., 2013; Dumay et al., 2010). As a result, 

the practice of sustainability has shifted to address and reflect the ways businesses are carried 

out. In an attempt to exemplify and address sustainability concerns, businesses are obliged to 

implement corporate social responsibility (CSR) (Toppinen et al., 2012). As a derivative of 

sustainability (Zinenko et al., 2015b), CSR is the modern way of managing businesses by 

reflecting business actions for the benefit of society, care for the natural environment and 

relations with various groups of stakeholders (Marakova et al., 2015). Also, it is an effort to 

integrate and reinforce positive social and ecological impacts of business activities to its 

surroundings, and vice versa, and to reduce the negative ones (Tokarčíková et al., 2014). 

When implemented,  socially responsible actions are selfless, such as the participation of 

businesses in community tasks without legal or commercial motivation, as well as the 

implementation of help projects to meet dire needs (Tokarčíková et al., 2014).  

When implementing CSR practices, CSR reporting is expected of businesses (or reporting 

organisations) to provide information on economic, environmental and social performances 

in order to allow stakeholders, whose interests are tied to the reporting entities, to assess the 

ways in which these entities contribute to sustainable development (Yongvanich et al., 2004). 

According to Brown, De Jong, and Lessidrenska (2009), CSR reporting is a norm of socially 

responsible business, which is done in a visible, accountable and transparent format using 

CSR reporting tools (Adams et al., 2004; Toppinen et al., 2013). Therefore, CSR reporting 

tools are used by businesses to document implemented CSR practices and the impacts on 

stakeholder interests. A CSR reporting tool can be conceptualised in three forms. Firstly, it is 

both methodical and standardised means through which the CSR practices are communicated 

accountably and transparently (Ayuso et al., 2016; Turner et al., 2006). Secondly, it is an 

inducement of both systematic and visible implementation of CSR practices 

(MoratisandWidjaja, 2014). Thirdly, it is a means of evaluation of CSR performance, for 

instance, against internally benchmarked objectives (Siew, 2015). 

Meanwhile, as CSR reporting tools have evolved, and their numbers increased, there has been 

a growing number of studies on the subject. Studies can be classified into those focusing on 

frameworks (Turner et al., 2006), standards (Tschopp et al., 2014), and ratings and indices 

(Dumay et al., 2010). Frameworks are the classes of CSR reporting tools that provide 

principles, initiatives and guidelines for CSR reporting (Siew, 2015a). A common example is 

the Global Reporting Initiative (GRI) which is widely used for CSR reporting in practice 

(Chen et al., 2015). Standards are like frameworks in guiding CSR reporting efforts, but in 



3 

the form of formal documentation that spell out requirements for achieving social 

responsibility (Göbbels et al., 2003b). An example is the International Standards Organisation 

(ISO 26000), which is gaining acceptance among CSR reporters. The ratings and indices 

enable third-party certification of the level of social responsibility in business organisations 

(Tam et al., 2018) and sustainability performance in buildings and communities (Sharifi et 

al., 2013). Given the increasing number of CSR reporting tools, research has been helpful to 

associate those having similar characteristics under a few classifications that can easily be 

comprehended and applied in practice (Diez-Cañamero et al., 2020), as demonstrated in Siew 

(2015a). However, based on the existing classifications, the extent to which CSR reporting 

tools are applicable, or can be used, is not known.  

This study was aimed at investigating the use of CSR reporting tools based on their 

classifications. This provided a more comprehensive and harmonised knowledge of the 

collective use of CSR reporting tools. It is a departure from the existing practice among 

researchers to analyse CSR reports only – a practice that merely reveals details of the use of 

CSR reporting tools individually (Chantziaras et al., 2020; Gray et al., 1995). Analysing CSR 

reporting tools based on their classifications may shed new light on the collective use of 

tools. Departing from the analysis of CSR reports, this study employed researchers’ accounts 

through the systematic literature review of journal publications to achieve the aim. The 

researchers’ accounts granted the opportunity to make new recommendations for the use of 

CSR reporting tools according to the classifications. Also, the systematic literature review 

was approached in two stages, comprising sourcing and screening of published literature in a 

large database. This provided a unique research method that could be replicated by students 

and researchers in future related research. Finally, this research was organised as follows. 

Following an initial conceptual definition and review of CSR reporting tools, the systematic 

approach to selecting and analysing research works was stated. Thereafter, the findings were 

reported based on different classes of CSR reporting tools. Lastly, the findings were 

discussed, followed by the conclusion and recommendations.  

2. Review of CSR reporting tools

CSR reporting tools are universal guidelines that are developed and periodically updated to 

level social responsibility informational reporting asymmetries (Gingerich, 2010). Primarily, 

they provide comprehensive information about implemented CSR practices to stakeholders 

whose interests are tied to the reporting organisations (Linneberg et al., 2014; Lock et al., 

2015). Over time, CSR reporting tools have evolved, and their numbers have increased 
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immensely. See relevant other researchers (Angelakoglou et al., 2015; Li et al., 2017; Sharifi 

et al., 2013; Siew, 2015a; Tam et al., 2018) for the identification of these tools. Likewise, 

there are many organisations and institutions responsible for developing the tools, and this 

results in the production of tools that are uniquely different. According to Diez-Cañamero et 

al. (2020), these reasons have resulted in a chaotic universe of CSR reporting tools. For 

instance, some CSR reporting tools might be more applicable universally (e.g. GRI; 

(Alazzani et al., 2013)), while others might only be regionally applicable. Some might focus 

on specific sector CSR reporting, while others might be applicable across multiple sectors. 

CSR can be divided into social, economic and environmental dimensions (González-

Rodríguez et al., 2015; Nikolaou et al., 2019) and some CSR reporting tools might be focused 

on one or more CSR dimensions than the others. Business organisations often find it 

complicated to select from the universe the appropriate CSR reporting tools that match their 

interests (Diez-Cañamero et al., 2020). At the same time, the business organisations find it 

difficult to compare CSR reports. Previous studies have attempted to address this problem by 

classifying CSR reporting tools based on unique characteristics that are common to them (e.g. 

(Cohen, 2017; Zinenko et al., 2015a)). The common classification of CSR reporting tools are 

frameworks, standards and, ratings and indices classes (e.g. (Siew, 2015a)) and are described 

as follows.  

The typical CSR reporting tools in the framework class are briefly described below. 

 The United Nations Global Compact (UNGC) was launched in the year 2000 as a framework

consisting of ten principles in the areas of human rights, labour, environment and corruption

to govern socially responsible actions and reporting in business organisations (Kolk, 2011;

Tschopp et al., 2014). The governance functions of the UNGC are performed through the

leaders’ summit, local networks, annual local networks forum, and global compact offices

(Tschopp et al., 2014).

 The GRI issued first guidelines in 1999 and revised them in 2000 and 2002. The G3 guidelines

were released in 2006 (Tschopp et al., 2014), while the latest (G4) that was produced in May

2013 proposed changes to themes such as Anti-Corruption and Greenhouse Gas (GHG)

Emissions (Siew, 2015a). The mission of the GRI is to become the globally accepted standard

in CSR reporting (Tschopp et al., 2014) by promoting organisational transparency and

accountability as well as stakeholder engagement (Vigneau et al., 2015). For instance, the G3

can be used in organisations of any size, sector, or location (Tschopp et al., 2014). Also, the

GRI has reporting norms on what to report and how to report at different application levels

(Tschopp et al., 2014; Vigneau et al., 2015). Therefore, organisations of different sizes,

resources, experience, or goals may choose a level that best meets their needs (Tschopp et

al., 2014). The application levels are designated A, B, or C, with a C level requiring the least

disclosure (Tschopp et al., 2014).

The typical CSR reporting tools in the standards class are briefly described below. 
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 The Accountability Assurance (AA1000) tool was launched by the Institute of Social and

Ethical Accountability (ISEA) as a voluntary standard for social and ethical accounting,

auditing and reporting in 1999 (Tschopp et al., 2014). It was launched with the aim to

address the public’s distrust in human rights reports, community and economic issues, and

to enhance the social and ethical performance of organisations (Göbbels et al., 2003b).

Therefore, the AA1000 can be used to define sustainability goals and targets in business

organisations and the measurement of progress against the targets (Tschopp et al., 2014).

 The Social Accountability (SA8000) tool was introduced by the Council on Economic Priorities

Accreditation Agency (CEPAA) in 1997 to ensure both ethical sourcing of products and goods

and workplace conditions globally (Göbbels et al., 2003b). The tool is used not only for

reporting employee protection and empowerment practices, but also practices relating to

child labour, forced and compulsory labour, health and safety, and freedom of association

(Siew, 2015a).

 The ISO 26000 is a tool that broadly covers CSR practices in government agencies and other

organisations as well as corporations (Tschopp et al., 2014). The primary purpose of the ISO

26000 standard is to provide practical guidance on implementing and integrating social

responsibility in organisations, as well as external reporting of implemented CSR practices

(Tschopp et al., 2014)

The CSR reporting tools in the ratings and indices class basically indicate the social 

responsibility contributions of businesses to sustainable development and Diez-Cañamero et 

al. (2020) further classified them into indexes, rankings and ratings typology that make them 

more useful in business corporations (Table 1).  

Table 1: Typology of CSR reporting tools in ratings and indices class 

CSR reporting tools in ratings and indices 

class Typology 

DJSI World Index 

ECPI World ESG Equity Index Index 

ESI Excellence Global Index 

Euronext Vigeo Eiris World 120 Index 

FTSE4Good Developed Index Index 

GCX Index 

GSLI Index 

MSCI World ESG Leaders Index Index 

STOXX Global ESG Leaders Index Index 

Sustainalytics’ ESG Risk Rating Index 

Global CR RepTrak 100 Ranking 

The Sustainability Yearbook Ranking 

World’s Most Sustainable Corporations—

Global 100 Ranking 

ISS-oekom Corporate Rating Rating 

Supplier CSR Rating Rating 

Source: Diez-Cañamero et al. (2020) 
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It could be seen that most indexes aim clearly at shareholders, investors and executives 

(Diez-Cañamero et al., 2020; Li et al., 2017). By contrast, ratings and rankings have a multi-

stakeholder approach, and they are more open tools, which can theoretically be used by any 

stakeholder (Diez-Cañamero et al., 2020). Furthermore, the reporting tools in this class can 

be used for assessing sustainability performance in buildings and communities (Tam et al., 

2018). The typical ones are briefly described below.   

 Dow Jones Sustainability Index (DJSI) method was first launched in 1999 as a global

sustainability benchmark (Siew, 2015a) for assessing aspects such as environmental

reporting, environmental policy/management system, operational eco-efficiency and

climate strategy in business corporations (Angelakoglou et al., 2015).

 The Financial Times Stock Exchange (FTSE4Good) index aims to provide investors a means by

which they could identify and invest in corporations that meet the minimum requirement of

socially responsible practices (Angelakoglou et al., 2015). To be included in the FTSE4Good

Index Series, business corporations must be able to meet the requirements in five key areas

that include working towards environmental sustainability, upholding and supporting

universal human rights, ensuring good supply chain labour standards, countering bribery and

mitigating climate change (Siew, 2015a).

 Leadership in Energy and Environmental Design (LEED) are sustainability assessment tools

developed by the United States Green Building Council (USGBC). The LEED rating system

focuses primarily on green building practices while LEED-ND (Neighbourhood Development)

places emphasis on the site selection, design, and construction elements that bring buildings

and infrastructure together into a neighbourhood (Sharifi et al., 2013).

 The Building Research Establishment Environmental Assessment Method (BREEAM) for

communities, is an independent, third-party assessment certification tool to help planners

and developers take account of the full range of issues to measure and independently certify

the sustainability of project proposals at the planning stage of the development process (Li

et al., 2017; Sharifi et al., 2013).

 Comprehensive Assessment System for Built Environment Efficiency (CASBEE) for urban

development was developed by the Japan Sustainable Building Consortium (JSBC) in 2004 as

an independent assessment certification tool developed to contribute to enhancing

sustainability in urban plans (Sharifi et al., 2013).

 HQE2R was designed by the European Union as a methodological framework to provide an

integrated approach with adapted methods and tools used by local municipalities and their

partners in their neighbourhood regeneration and urban management projects (Sharifi et al.,

2013; Tam et al., 2018).

Analysing CSR reporting tools according to their classifications, offered the opportunity to 

make new recommendations about the collective use of the tools. This study employed 

researchers’ accounts through literature review to achieve this objective. 

3. Methods

We (the authors) purposely employed the systematic review method to collect several 

previous publications focusing on CSR reporting and analyse them to deduce the use of CSR 

reporting tools based on their classifications. As shown in Figure 1, we employed a two-stage 
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systematic review research method. The first stage was the sourcing of data on CSR reporting 

tools, which also formed the (initial) unit of analysis. To obtain data, we focused on academic 

journal publications only. Our reasons are: (1) to be able to use a similar methodology in 

exploring the publications (Mok et al., 2015), and (2) to increase research rigour by sourcing 

data from more rigorous sources (Olanipekun et al., 2017). We sourced for the journal 

publications from the Scopus database like Gupta et al. (2011). The database is powerful and 

effective for systematic literature search (Sartor et al., 2016) and it encompasses publications 

from other databases such as Emerald, Elsevier, Springer, Willey, Taylor & Francis, JStor 

(Morioka et al., 2016). Journal publications are textual information. Therefore, within the 

database, we started by selecting the keywords to retrieve only the publications vital to the 

study. In line with the aim of the study, our initial choice was "corporate social responsibility 

reporting tools." However, this keyword yielded no result in the Google Scholar database. 

After that, we applied an appropriate Boolean operator in this manner "corporate social 

responsibility reporting" AND "tools." This combination yielded results in the same 

database. However, the second string "tools" is barely used in the context we aimed for in the 

publications. Most often, the term appears in the methodology to describe the analytical tools. 

Figure 1: Illustration of the research method 

Consequently, we decided to choose "corporate social responsibility reporting" as the 

keyword to perform our search in the database. As illustrated in Figure 2, this provided the 

conceptual avenue for obtaining information regarding the use of CSR reporting tools 

(Campopiano et al., 2015). Meanwhile, we also took into consideration the interchanging use 

of "corporate social responsibility reporting" and "corporate social responsibility 

disclosure" in the application of the keyword for publication retrieval in the Scopus database. 

We executed the keyword as a search rule under the "article title/abstract/keywords" field of 

Scopus, and with the document type of "article or review." We included review publications 

to provide a conceptual, comprehensive and detailed map of research in the field (Sartor, et 

al., 2016). Also, we restricted the language of use to the English language because it is the 

language embraced by most scientific studies (Jones, Hillier, et al., 2015). A total of 2102 

publications were retrieved and downloaded into Endnote after a systematic search to 

conclude the first stage. 

Figure 2: Illustration of nexus between CSR reporting and CSR reporting tools 
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The second stage started with downloading the retrieved publications. Afterwards, we were 

conscious to realise that not all of them would be useful. In such a case, Sartor et al. (2016) 

suggested a preliminary but cursory review of documents to eliminate the non-useful ones. 

Firstly, we removed the non-journal publications after checking for the publication type in all 

of them. Secondly, we removed one or more of the publications downloaded twice or more. 

Thirdly, we carried out a brief review of the abstracts. We used the review process to 

streamline the initially retrieved publications to retain only those focusing on describing the 

use of different CSR reporting tools. By streamlining, we excluded publications that focused 

on CSR reporting practices only, and not CSR reporting tools. In line with the earlier 

mentioned classification (Siew, 2015a), we looked for the descriptors of CSR reporting tools 

such as "frameworks" or "guidelines" or "models" or "standards or “ratings” or “indices" 

Also, we excluded the publications that merely mentioned their findings on CSR reporting 

tools. Finally, we retained 81 journal publications for further analysis. We employed the 

content analysis method for analysis of the publications. As a widely accepted method of 

obtaining and analysing data in studies about CSR reporting practices (Toppinen & 

Korhonen‐Kurki, 2013), it assisted in condensing and providing a broad description of the 

uses of CSR reporting tools in different classes (Elo et al., 2008). To enhance the inferential 

quality of findings, we profiled the selected publications as follows.  

3.1. Profile of selected publications 

As suggested previously, we analysed 81 journal publications. They covered a period of 16 

years, from 2001 – 2016. The average number of publications between 2001 and 2008 was 

around 1.87. Since 2008, the number of publications per year was more than two, and since 

2011, the number of publications per year steadily increased. As a result, we believed that the 

period covered captured relatively recent history behind most recent publications to 

determine whether there are trends regarding the use of CSR reporting tools that may be 

relevant today. Furthermore, the publications were mainly sourced from the social 

responsibility management domains (Table 2). Of the nine journals that had two or more 

publications, five of them (Numbers 1; 2; 4; 5 & 6) are commonly aimed at publishing 

research on improving ethics and social responsibility practices. Also, three of them focused 

on the sustainability domain (Numbers 3; 7 & 8), while number 2 combined social 

responsibility and sustainability domains. Therefore, this analysis reinforced the contribution 

of social responsibility practices to achieve sustainability objectives (Zhang et al., 2019).  

Table 2: Distribution of selected publications in journals 
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Number Journals Number of papers 

1 Journal of Business Ethics 7 

2 

Corporate Social Responsibility and 

Environmental Management 4 

3 Journal of Cleaner Production 4 

4 Social Responsibility Journal 3 

5 Business Ethics: A European Review 2 

6 

Corporate Communications: An International 

Journal 2 

7 Ecological Indicators 2 

8 Environmental Quality Management 2 

9 International Journal of Production Economics 2 

10 Others (Less than 2 publications per journal) 53 

Total 81 

3.2. Profile of CSR reporting tools 

This study focused on the use of CSR reporting tools. Therefore, it was necessary to identify 

the CSR reporting tools that were reported in the selected publications. Also, the appendix 

shows tables summarising the number of publications reporting individual tools. It could be 

seen that the GRI tool in the framework class is reported in sixty-four (64) publications, 

distantly followed by the ISO 26000 tool in the standards class in eight (8) publications. In 

fact, all the other CSR reporting tools such as the UNGC and International Integrated 

Reporting Council (IIRC) framework in the framework class, AA1000 and ISO14001 in the 

standards class and the BREAM, CASBEE, Green Star and LEED in the rating and indices 

class are reported in less than ten publications irrespective of the class. It should be noted that 

most of the publications reported the use of more than one CSR reporting tool.  

4. Results

The content analysis of the 64 publications revealed two evolving uses of the GRI tool, which 

are yet to be established in many business organisations. These are for regulation mechanisms 

and internal learning in organisations and are explained in the following section. 

Furthermore, the content analysis revealed the problems associated with the use of the GRI 

tool for CSR reporting in organisations. Identifying and describing the problems may help to 

develop strategies for overcoming them. Seventeen publications reported the CSR reporting 
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tools in the standards class. Based on the content analysis, the commonly reported CSR 

reporting tools in this class are the ISO 26000 and AA 10000. The analysis also provided 

information useful for the practical implementation of CSR reporting tools in this class. 

Seventeen publications reported the CSR reporting tools in the ratings and indices class. 

From the analysis, CSR reporting tools for evaluating sustainability performance in buildings 

and communities such as BREEAM are commonly reported. The analysis also revealed how 

the tools in this class complement the tools in the framework class and, their application at 

the community levels.  

4.1. Frameworks: Evolving uses of the GRI tool 

4.1.1. Regulation mechanism  

The nexus between CSR reporting tools and legislation seems to be converging (Theron et 

al., 2012). As a result, many studies agreed that the GRI tool could become the mechanism 

for regulating CSR practices in organisations (Alonso‐Almeida et al., 2014; Skouloudis et al., 

2010; Theron et al., 2012; Vigneau et al., 2015). Vigneau et al. (2015) described the GRI tool 

to be a soft regulation, with no binding requirements, and therefore, organisations can easily 

develop their level of compliance to it. In this way, the GRI tool is voluntary (Skouloudis et 

al., 2010). Also, the GRI tool supports existing regulations to enhance CSR reporting. In 

Europe, government regulations for CSR reporting often mandate the use of the GRI tool  

(Fortanier et al. (2011).  Therefore, the GRI tool is used for partial regulation of CSR 

reporting (Theron et al., 2012). Other studies have also viewed the GRI tool as a mechanism 

for absolute regulation of CSR reporting, which Guthrie et al. (2008) regarded as mandatory 

CSR reporting in business organisations. Due to its wide acceptance, Lin et al. (2015) state 

the GRI tool can easily be mandated for CSR reporting. However, this will require the 

support of rule-making bodies and government agencies to realise this goal (Lin et al., 2015).  

4.1.2. Organisational learning 

Organisational learning is the capability of an organisation to create, acquire, transfer, and 

integrate knowledge, and to modify its behaviour to reflect the new cognitive situation, to 

improve performance (Jerez-Gomez et al., 2005). Concerning CSR learning, CSR reporting 

tools help in knowledge transfer of CSR management, implementation and reporting within 

organisations (Nikolaeva et al., 2011). In the context of intra-organisational management, the 

regular application of the GRI tool fosters internal organisational learning among employees 

about the concept of CSR (Vigneau et al., 2015). For instance, Hedberg et al. (2003)'s study 

in Swedish companies revealed that stakeholders such as employees, managers, suppliers, 
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who were without adequate knowledge of CSR, became better informed about CSR upon 

managements' adoption of the GRI tool for CSR reporting. The application of the GRI tool 

helps stakeholders to be aware of requirements and how they can contribute to CSR reporting 

(Hedberg et al., 2003), as well as increasing their understanding of CSR practices (Lin et al., 

2019; Traxler et al., 2018). 

4.2. Finding the Problems of the GRI tool 

4.2.1. Limited empowerment of the civil regulation 

The role of civil regulation (or civil society groups) is very crucial to the CSR process. They 

are to provide checks and balances to the CSR performance and the reportage of implemented 

CSR practices (Brown, de Jong, andLevy, 2009). This is to ensure that CSR can be deepened 

and progressed in business organisations (Brown, de Jong, andLevy, 2009; Nikolaeva et al., 

2011). However, the GRI tool places greater emphasis on the value of social reporting in 

business organisations and investor communities at the expense of civil regulation (Levy et 

al., 2010). Therefore, civil society groups are not effectively empowered to check CSR 

performances reported using the GRI tool. Specifically, the civil regulation is unable to play a 

more active and assertive role in the CSR discourse (Brown, De Jong, andLessidrenska, 

2009; Brown, de Jong, and Levy, 2009; Levy et al., 2010; Nikolaeva et al., 2011). 

Consequently, the civil organisations are often dissuaded from using the GRI tool for 

comparison and benchmarking CSR reporters (Brown, De Jong, and Lessidrenska, 2009). 

This has increased the dangerous influence of the multinational business organisations to use 

their enhanced economic structures and resources to propel the evolution of the GRI tool 

towards their interests and ways of thinking (Brown, de Jong, and Levy, 2009). For instance, 

the multinational business organisations successfully opposed the attempt by the developers 

of the GRI tool for mandatory CSR reporting and their high intolerance for a GRI system that 

ranks their CSR performance (Flower, 2015; Levy et al., 2010). 

4.2.2. Lack of standardisation of the GRI indicators/guidelines 

Greater commonality (or standardisation) of the indicators in CSR reporting tools increases 

the comparability of CSR reports (DiGuilio, 2010). The lack of it is the greatest problem of 

many CSR reporting tools (Siew, 2015b), particularly the GRI tool where the indicators are 

less standardised, thereby impairing comparability in a transparent manner (Elving et al., 

2015; Lopatta et al., 2014; Wang, 2017). For example, the study of Toppinen et al. (2013) 

revealed that the GRI-based CSR reports in different organisations were incomparable. By 

extension, it was difficult to compare the data on GRI indicators across organisations, even 
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within the same sector (DiGuilio, 2010; Siew, 2014; Toppinen et al., 2013). Consequently, it 

became difficult to determine the level of social responsibility in organisations and how 

quickly they are approaching sustainability using the GRI indicators (Mi Dahlgaard-Park et 

al., 2009). For practical purposes, this problem can be partly attributed to the data 

requirements of the GRI tool. Toppinen et al. (2013) 's study of business organisations in the 

forest sector revealed that much of the information about the GRI indicators are qualitative, 

and difficult to collect, quantify and standardise across organisations. According to DiGuilio 

(2010), it was a problem of lack of objectivity; which is more obvious in the society and 

human right indicators, and many organisations did not comply with these indicators in their 

CSR reports as a result (Grossi et al., 2015; Siew, 2015b).  For GRI items that require 

quantitative data, some level of subjectivity is still observed. For instance, DiGuilio (2010) 

revealed that pharmaceutical organisations used different units of measure for their disclosure 

on "direct energy consumption by energy source", indicative of lack of consistency in GRI 

indicators. Given that the GRI tool is regularly updated (Moneva et al., 2006), these problems 

were still not addressed in the latest version of the GRI tool (G4) published in the year 2013 

(Elving et al., 2015).  

4.2.3. Limited sector-specific versions of the GRI tool 

As mentioned above, the GRI tool is regularly updated to suit stakeholder needs. Previously 

updated versions have introduced sector-specific versions in the financial and energy sectors 

(Alonso‐Almeida et al., 2014). Where sector-specific versions were not introduced, 

supplementary guidelines for sectors such as apparel and footwear, public, and automotive 

industries were provided (DiGuilio, 2010; Guthrie et al., 2008). The recent addition is "GRI 

306: Waste 2020" to enable organisations to embrace circularity by fully understanding and 

disclosing all waste-related impacts (Global Sustainability Standards Board, 2018). 

Therefore, while the GRI tool can be credited for sensitivity to sector differences (Tschopp et 

al., 2014), some sectors are yet to be fully covered. The GRI does not adequately address real 

estate sector disclosures, especially the vast role of operations and management of real estate 

assets (Laposa et al., 2010). Fonseca et al. (2014) revealed that the reporting aspect of 

"prospective temporal orientation", which is critical to CSR in the mining sector, is not 

covered in the GRI tool.  Additionally, Chen et al. (2015) found that the GRI tool does not 

sufficiently provide information for CSR performance assessment of suppliers in the mining 

supply chain. The lack of comprehensive sector-specific versions in some sectors has 

negative impacts. For instance, a global study seeking to understand the adoption of GRI 
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across different sectors revealed that the toys, tobacco and rail sectors occupied the lowest 

ebb in terms of CSR reporting (Alonso‐Almeida et al., 2014). The GRI tool does not have 

specific versions for these sectors. In another study, Barkemeyer et al. (2015) revealed that 

the GRI reports from the construction sector (without sector-specific version) was leaner and 

less comprehensive in comparison with the CSR reports from the energy sector, which has 

section specific versions. Furthermore, as the GRI tool was developed in Europe, it is not 

applicable to all geographical contexts. Antoni et al. (2006) revealed that factors unique to 

South Africa were not covered in the GRI tool. Therefore, using the GRI tool for CSR 

reporting in organisations in developing countries like South Africa may not provide true and 

context-specific information about implemented CSR practices (Chen et al., 2015). 

4.2.4. Lack of external verification 

External verification is the prerogative of the developers of CSR reporting tools, and also of 

external assurance organisations such as  PwC, KPMG, Ernst & Young, DNV, and Deloitte 

(Elving et al., 2015). External verification aids in evaluating quality, continuous 

improvement, and responsibility of CSR reports, thereby increasing credibility of CSR 

reporters (or organisations) (Alonso‐Almeida et al., 2014). However, there is a limited form 

of external verification for the GRI-based CSR reports and the processes used to produce 

them (Brown, De Jong, andLessidrenska, 2009). At best, the developers of GRI tool 

recommend to CSR reporters to employ external verification towards preparing GRI based 

CSR reports voluntarily (Jones, Comfort, et al., 2015). However, because such verification is 

not provided by the developers of GRI tool (Jones, Comfort, et al., 2015), it gives ample 

opportunity for business organisations to cunningly identify themselves as GRI-based CSR 

reporters without actually being so (Hedberg et al., 2003). For these organisations, adopting 

and complying with GRI guidelines do not correspond to high CSR performance (Grossi et 

al., 2015). On the other hand, especially with the earlier versions of the GRI tool, most 

organisations report the undeclared level only (Legendre et al., 2013). Due to lack of external 

verification, the credibility of the GRI tool when used for preparing CSR reports has been 

subject to queries (Hedberg et al., 2003; Jones, Comfort, et al., 2015; Legendre et al., 2013) 

and the credibility doubted (Hedberg et al., 2003).  

4.2.5. The bias of the principle of the materiality of the GRI tool 

As defined in the GRI tool, the principle of materiality suggests that business organisations 

need to tailor their CSR reports to the information needs of their stakeholders as well as the 

characteristics of their operations (Barkemeyer et al., 2015). While this principle allows 
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organisations to decide what to report, it also gives room for bias or loophole. It places those 

that report all indicators (both positives and negatives) at a disadvantage to those who used 

the basis of materiality to report only the indicators that make the organisation look good 

(Brown, De Jong, andLessidrenska, 2009; Elving et al., 2015; Fonseca et al., 2014). This is 

because the materiality principle in the GRI tool is prone to multiple interpretations by 

different stakeholders, that often leads to misunderstanding (Antoni et al., 2006) and giving 

much room for less rigorous CSR reporting (Elving et al., 2015). For instance, the GRI tool 

provides no concrete characterisation to what it perceives as negative reporting; neither does 

it provide the criteria for impartiality reporting (Hahn et al., 2014). Therefore, the outcome 

effectiveness of the GRI tool in terms of allowing meaningful interaction among internal and 

external stakeholders in business organisations about CSR practices and outcomes (Ainapur 

et al., 2014) is low (Barkemeyer et al., 2015; Toppinen et al., 2013). According to 

Barkemeyer et al. (2015), this reduces CSR reporting to the level of management fad in 

organisations – which is to potentially manipulate the readers' perceptions (Hahn et al., 

2014).  

4.2.6. Limited use of the GRI tool in small organisations 

Arena et al. (2012) revealed that despite the increasing global impact of small organisations 

in the conduct of business, they are unable to communicate social responsibility (or 

sustainability) strategy adequately resulting in their CSR reports. The reason is that most CSR 

reporting tools, including the GRI tool, were developed for use in large organisations.  

Particularly, the GRI tool, which is more widespread, has barely inculcated CSR 

requirements of small organisations (Arena et al., 2012). Although the developer of the GRI 

tool has been engaging the small organisations towards CSR reporting (Levy et al., 2010), the 

human and financial resource requirements for implementing the use of the GRI tool is 

beyond the capacity of small organisations (Baumann-Pauly, 2013). Brown, De Jong, and 

Lessidrenska (2009) revealed that small organisations find the GRI guidelines too 

complicated and demanding, the result of which has been little or no CSR reporting in small 

organisations. It was mentioned previously that the GRI tool indicators are less standardised 

for comparability purposes. This problem is greater in smaller organisations. As 

demonstrated in small organisations in the German manufacturing sector, it is difficult to 

determine accurate sustainability performance due to varied units of measurement of 

individual GRI indicators (Steinhöfel et al., 2019).  

4.3. Standards 
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4.3.1 Benefits 

The benefits of CSR reporting tools in the standards class are often identified in many studies 

(Göbbels et al., 2003a; Theron et al., 2012), but not the benefits of using them for CSR 

reporting in the organisation context. To bridge this gap, Sartor et al. (2016) identified the 

benefits of the SA8000 CSR reporting tool. It was found that the benefits of using this tool 

are dependent on the business focus in the reporting business organisation. It means, for 

instance, the benefits of using the tool in a manufacturing business must be manufacturing 

related. For instance, Marakova et al. (2015) revealed that enterprise organisations in Poland 

use standards, especially the ISO standards for CSR reporting (Toppinen et al., 2015), to 

obtain certification and drive business competitiveness.  For the ISO 26000, Hahn (2013) 

revealed that it is useful for internal and external analyses, to provide the starting point for the 

implementation of sustainability strategies, especially at initial stages of CSR 

implementation.  

4.3.2 Implementation 

By implementation, it means the crucial steps in place towards the actual use of CSR 

reporting tools. For ISO 26000 in the standards class, Zinenko et al. (2015b) stated that a 

strategy for implementation is necessary to ensure success. As revealed by Ferrante et al. 

(2010) in their study of strategies for introducing ISO 26000 tool in public organisations in 

Italy and Switzerland, they concluded that a top-down approach, accompanied with 

negotiation, is necessary for introducing and implementing the tool. The top-down approach 

encompasses the role and commitment of leaders in organisations in the implementation 

process. This is coupled with discussions and bargaining with local participants and the 

organisational members. Alternatively, according to Ferrante et al. (2010), the top-down 

approach can be integrated with a bottom-up approach. The latter approach promotes equal 

participation of all stakeholders in the implementation of CSR reporting tools within the 

organisation.  

4.3.3 Factors affecting implementation 

From a strategic perspective, the implementation of CSR reporting tools, regardless of 

classification, are influenced by certain factors. Generally, they could be factors relating to 

the demands and wishes of customers, the attitude of a company's management, the market 

position of the organisation, tangible and intangible characteristics of the reporting tool 

(Moratis and Tatang Widjaja, 2014). Furthermore, when organisations have a previous 

favourable experience with the use of a reporting tool in the standards class, say ISO 14001, 
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they are encouraged to adopt newer or more recent versions, say ISO 26000 (Zinenko et al., 

2015b). In consequence, the experience gained from the implementation of the previous can 

be adapted in the implementation of new. Like the GRI tool, the use of CSR reporting tools in 

the standards class comes with challenges for the reporting business organisations. From an 

account of the use of the SA8000 tool, Sartor et al. (2016) classified these challenges into 

obstacles faced in getting a certification, obstacles faced in the ongoing management of 

certification and obstacles faced in obtaining and managing the certification. In 

corroboration, Zinenko et al. (2015b) described certification as one of the barriers which 

deter organisations from implementing CSR reporting tools in the standards class.  

4.4. Ratings and Indices  

4.4.1 Complementing use 

Of note is that the CSR reporting tools in the ratings and indices class appear to complement 

the GRI tool in the framework class.  An example is the KiwiGrow tool, which is based on 28 

indicators covering social, economic, environmental and cultural dimensions of health and 

sustainability. The KiwiGrow tool was developed to deemphasise on corporate business 

reporting that is common with the GRI tool, while at the same time, to emphasise on the 

ecosystem health of business organisations, communities, households, neighbourhoods, cities 

and regions (Luckman, 2006). According to Rapport et al. (2006), the ecosystem health 

approach is important because it enables the determination of overall environmental viability 

and pressures from human activity that threatens the viability. However, KiwiGrow and 

others such as the Pressure–State–Response (PSR) model for State of Environment Reporting 

(Rapport et al., 2006) are not globalised like the GRI tool, thereby limiting their use and 

acceptability.  

4.4.2 Community use 

Furthermore, CSR reporting tools in the ratings and indices class are very useful at the 

community level. Many rating tools, which are originally focused on the sustainability 

performance rating of buildings such as BREAM, LEED, and Green Star are increasingly 

adapted for reporting about the ecosystem health of communities (Siew, 2014). The tools 

provide guidelines for ecosystem health reporting across infrastructure projects, and their use 

by building owners and operators is a demonstration of commitment to CSR in the built 

environment (YJ Siew et al., 2013). At the community level, these tools can help tackle a 

range of sustainability issues such as pollution and biodiversity more synergistically (Siew, 
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2014). Also, there is more scope for these tools to cover community-related issues such as 

age-friendliness features in the environment (Siew et al., 2016). 

5. Discussion

This study has investigated the use of CSR reporting tools in the frameworks, standards, and 

ratings and indices classes. The study obtained researchers’ accounts of the subject by 

undertaking a systematic literature review of journal papers published from 2001-2016. The 

researchers’ accounts are a departure from existing studies and therefore offered the 

opportunity to produce a more holistic knowledge of the collective use of CSR reporting tools 

according to their classifications as discussed below.  

Of all the classes of CSR reporting tools, the findings revealed that researchers focused 

mostly on the GRI tool in the framework class based on the number of publications. 

Interestingly, the GRI tool is widely accepted and used for CSR reporting in practice. Also, 

the findings revealed the plethora of problems bedevilling the GRI tool. The problems 

identified include, but are not limited to, limited empowerment of civil regulation, lack of 

standardisation of GRI tool indicators and limited sector-specific versions of the tool. 

Therefore, the focus of researchers on the GRI tool speculate an attempt to address the 

plethora of problems through research. In previous research, the focus of researchers  has 

been very conceptual and limited to subjective criticism of the conceptualisation and design 

of the GRI tool (e.g. (Dingwerth et al., 2010)). As a result, such accounts have not 

highlighted the problems that could be encountered using the GRI tool in greater certainty.  

By identifying the problems, this study indicated how the GRI tool affects CSR reporting in 

practice. Take the problems of ‘limited empowerment of civil regulation’ and ‘lack of 

external verification for example: both leave CSR reporters who use the GRI tool unchecked, 

which gives room for less transparent and accountable CSR reports.  Furthermore, this study 

revealed new aspects that the GRI tool could be used when implemented in practice. The GRI 

tool was conceptualised and designed for voluntary CSR reporting. However, based on the 

findings, the GRI tool could be used for both partial and mandatory CSR regulation. This is 

possible by strictly following the GRI tool guidelines in preparing CSR reports in either 

regulation (Vigneau et al., 2015). However, the mandatory regulation additionally requires 

government law that specifies the use of the GRI tool for CSR reporting. 

Furthermore, fewer studies analysed CSR reporting tools in the standards and ratings and 

indices classes. This pointed to less researcher interest in the tools in either class (Moratis and 
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Tatang Widjaja, 2014) compared with the GRI tool in the framework class. To apply some 

logic, researchers are more likely to design research investigations around the CSR reporting 

tools that are commonly used than those that are not. If so, less researcher interest is also a 

confirmation of the limited extent to which CSR reporting tools in the standards and, ratings 

and indices classes, are used in practice. As a result, the studies analysed focused on how to 

increase the implementation of CSR reporting tools in both classes in practice. For the CSR 

reporting tools in the standards class, the best approach of implementation is to incorporate 

them into the existing business or corporate strategy, especially the ISO 26000 tool (Ferrante 

et al., 2010). Apart from increasing seamless implementation, this approach has an advantage 

of cascading the objective of socially responsible practices throughout the organisation 

(Hahn, 2013; Licandro et al., 2019; Swiatkiewicz, 2017). How to increase the implementation 

of CSR reporting tools in the ratings and indices class is to use them to complement the GRI 

tool in the framework class. The tools in the ratings and indices class focus on the ecosystem 

health in communities which is de-emphasised in the GRI tool (Jones, Comfort, et al., 2015). 

Instead, the GRI tool is focused on reporting the business impacts in practice. Therefore, the 

GRI tool and a rating and indices tool such as LEED-ND can be used for CSR reporting in a 

single CSR report.  

The complementariness of CSR reporting tools in different classes feeds into the ongoing 

narrative about the harmonisation of CSR reporting tools (Einwiller et al., 2016; Ortiz et al., 

2014; Siew, 2015b; Tschopp et al., 2014). According to Tschopp et al. (2014), harmonised 

CSR reporting tools provide decision makers with CSR reports they can easily compare and 

contrast, towards making better socially responsible decisions. Therefore, harmonised CSR 

tools provide a common language of best CSR practices that is understood across 

organisations and stakeholders (Göbbels et al., 2003a; Jose, 2017). An empirical study by 

Zinenko et al. (2015b) specified the harmonisation of the UNGC, GRI and ISO 26000 tools 

for CSR reporting incrementally. The study specified that the UNGC tool can be used to 

establish general goals and codes of conduct as a first step, followed by ISO 26000 for 

implementing and reviewing CSR goals, and lastly, the GRI tool for continuing improvement 

in order to report on the CSR outcomes for all the different stakeholders (Zinenko et al., 

2015b). The findings about the complementariness of the GRI tool and ratings and indices 

tools in the current study extend the narrative about harmonisation of CSR reporting tools, 

and some recommendations in this regard are provided in Table 3.  
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Table 3: Summary of recommendations for the use of CSR reporting tools based on the 

classification 

Class of CSR 

reporting tools 

Definition Typical examples Recommendation for use 

based on classification 

Frameworks class The CSR reporting tools in 

this class are principles, 

initiatives or guidelines which 

assist in disclosure efforts 

GRI, UNGC, IIRC and 

CDP are typical 

examples.  

 The GRI tool is the most

reported in research

 Researchers’ accounts

revealed a plethora of

problems affecting the use

of the GRI tool

 The problems affect CSR

reporting practice

negatively

 The use of the GRI tool

could achieve mandatory

CSR reporting and

increase employees’

knowledge of CSR

Standards class The CSR reporting tools in 

this class guide disclosure 

efforts, but in the form of 

formal documentation that 

spells out the requirements, 

specifications or 

characteristics for ensuring 

that sustainability efforts are 

consistently achieved 

ISO 26000, AA 1000, 

ISO 4001, OECD 

guidelines are typical 

examples. The ISO 

26000 is most reported 

in research 

 The ISO 26000 is the most

reported in research

 The ISO 26000 can help

incorporate CSR into

corporate strategy

Ratings and indices 

class 

The CSR reporting tools in 

this class evaluate the social 

responsibility contributions to 

sustainable development.  

The tools for evaluation 

in buildings include 

BREEAM, LEED and 

CASBEE. The tools for 

evaluation in the 

communities include 

HQE
2
R and EcoCity 

 The CSR reporting tools

in this class emphasise

ecological aspects of CSR

in the communities such

as biodiversity, sustainable

building performance,

age-friendliness and

ecosystem health in

communities

 Complementing CSR

reporting tools in other

classes, especially the GRI

tool

6. Conclusion and recommendations

This study employed a systematic literature review of eighty-one (81) journal publications to 

reveal the use of CSR reporting tools. The study departed from the analyses of CSR reports 

and focused researchers’ viewpoints on the use of CSR reporting tools based on their 

classification (e.g. frameworks, standards and, rating and indices classes). As a result, the 

study produced a more holistic knowledge of the collective use of CSR reporting tools as 

concluded below. 

Although the GRI tool in the framework class is widely accepted and used for CSR reporting 

in practice, it is associated with a plethora of problems. Therefore, researchers focused 

mainly on the GRI tool to address the problems through research. The problems that were 
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identified in this study indicate a negative impact of the GRI tool on CSR reporting practice. 

Furthermore, the new aspects that the GRI tool could be used for, include organisational 

learning and CSR regulation. Regarding CSR regulation, the GRI tool, which was designed 

for voluntary CSR reporting, could now be used for both partial and mandatory CSR 

reporting. This study concluded that researchers’ focus on the GRI tool is to address its 

plethora of problems and to reveal new aspects of its use in practice.  

The CSR reporting tools in the standards, and ratings and indices classes are not commonly 

used for CSR reporting, especially when compared to the GRI tool in the framework class. 

As a result, they attract less researcher interest, which is limited to increasing the 

implementation of CSR reporting tools in both classes. To increase implementation, the CSR 

reporting tools in the standards class need to be incorporated into corporate strategy, while 

the reporting tools need to be implemented to complement the GRI tool. The potential for 

complementariness deduced in this study contribute to the literature on the harmonisation of 

CSR reporting tools. This study concluded that less researcher focus on CSR reporting tools 

in the standards, and ratings and indices classes, is because they are not commonly used for 

CSR reporting, and consequently provide the research motivation aimed at increasing the 

implementation of CSR reporting tools in both classes.  

This research is significant by revealing the commonly used CSR reporting tools according to 

their classifications and the impact on CSR reporting. CSR reporters that use the GRI tool 

should be cognisant of the associated problems but also explore the new uses of the tool to 

produce better CSR reporting. Where ecological and community health are prioritised, the 

GRI tool should be combined with any of the ratings and indices tools. Also, the CSR 

reporting tools in the standards class should be implemented only after incorporating any of 

them in the corporate strategy to ensure seamless implementation. However, the scope of 

researchers’ accounts is limited to review of literature, and not directly interviewing 

academic scholars. Also, the reviewed publications covered a period of close to two decades 

until a relatively recent period in 2016. The period from 2016 till present date may 

encompass new insights worthy of investigation.  
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Appendix 1 Summary of information about CSR reporting tools (Frameworks) 

S/N CSR reporting tools 

Number of 

source 

publications  Reference sources 

1 Global Reporting Initiative (GRI) 64 
(Gingerich, 2010; Withers et al., 

2014) 

2 United Nations Global Impact (UN GC) 5 
(Einwiller et al., 2016; Zinenko et 

al., 2015b) 

3 
International Integrated Reporting 

Council Framework (IIRC) 
5 (James, 2013; Soyka, 2013) 

4 Carbon Disclosure Project (CDP) 2 (Marakova et al., 2015) 

5 
Driver–Pressure–State–Impact 

Response Framework (DPSIR) 
2 (Carr et al., 2007) 

6 Greenhouse Gas (GHG) Protocol 2 (Siew, 2015b) 

International Council on Minerals and 

Metals (ICMM) Sustainable 
Development Framework) 

1 (Soysa, 2014) 

International Finance Corporation (IFC) 

Sustainability Framework 
1 (Soysa, 2014) 

SIGMA Project 1 (Siew, 2015b) 

Pressure–State–Response (PSR) model 

for State of Environment Reporting 
(Rapport et al., 2006) 

Appendix 1 Summary of information about CSR reporting tools cont’d (standards) 

S/N CSR reporting tools 

Number of 

source 

publications  Reference source examples 

11 International Standards Organisation ISO 26000 8 (Tschopp et al., 2014) 

12 

AccountAbility Assurance Standard - 

AccountAbilityAA 1000 4 (Göbbels et al., 2003a) 

13 

Environmental Management Systems Certification 

(ISO 14001) 4 (Theron et al., 2012) 

14 

Organization for Economic Cooperation and 

Development (OECD) Guidelines 3 (Fortanier et al., 2011) 

15 Social Accountability International SA8000 3 (Sartor et al., 2016) 

16 
International Standards Organisation ISO 9001 for 
Quality Management Systems 2 (Siew, 2015b) 

17 
Occupational Health and Safety Management 
Systems AS/NZS 4801 1 (Siew, 2015b) 

18 

Sustainability Accounting Standards Board 

(SASB) Standards 1 (Siew, 2015) 

19 International Standard Organisation ISO 20121 1 (Theron et al., 2012) 

20 The Eco Management and Audit Scheme (EMAS) 1 (Siew, 2015b) 

21 
International Labour Organisation's (ILO) 
Conventions 1 (Fortanier et al., 2011) 

22 

Occupational Health and Safety Assessment Series 

OHSAS 18001 1 (Siew, 2015b) 

Appendix 1 Summary of information about CSR reporting tools cont’d (Ratings and Indices) 

S/N CSR reporting tools 

Number of 

source 

publications  Reference sources 

23 

Building Research Establishment Environmental 

Assessment Method (BREAM) 3 (Siew et al., 2016) 

24 

Comprehensive Assessment System for 

Building Environmental Efficiency- for Urban 

Development (CASBEEUD) 3 (Siew, 2014) 
25 Green Star 3 (Siew et al., 2016) 

26 

Leadership in Energy and Environmental Design 

(LEED) 3 (Siew, 2014) 
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27 Dow Jones Indices  2 (Knoepfel, 2001) 

28 KiwiGrow Ecosystem Model 1 (Luckman, 2006) 

29 EcoCity 1 (Göbbels et al., 2003a) 

30 
 The sustainable transformation of a 
neighbourhood (HQE2R) 1 (Göbbels et al., 2003a) 

31 

Hong Kong Building Environmental 

Assessment Method (HK-BEAM) 1 (YJ Siew et al., 2013) 

32 Building Sustainability Index (BASIX) 1 (YJ Siew et al., 2013) 

33 

National Australian Built Environment Rating 

System (NABERS) 1 (YJ Siew et al., 2013) 

34 Energy Star 1 (YJ Siew et al., 2013) 

35 
A Sustainability Poverty Infrastructure Routine 
for Evaluation (ASPIRE) 1 (YJ Siew et al., 2013) 

36 Australian Green Infrastructure Council (AGIC) 1 (YJ Siew et al., 2013) 

37-44 

Other ratings and indices are KLD Global 

Sustainability Index (GSI) and Index Series, 

Empowering Responsible Investment (EIRIS), 
Sustainable Asset Management (SAM), 

Academic Social Responsibility (ASR), Modern 

Index Strategy Indexes (MSCI), FTSE4Good 
Index Series, Bloom Centre for Sustainability 

and Trucost 1 each e.g. (Kaspereit et al., 2016) 


