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Extended Abstract  

Summary. As the scientific community and organizations increase their investments in 

sustainable development, the phrase is increasingly being used deceptively. To be sustainable, 

one must examine all three aspects, namely environmental, social, and economic. The release 

of sustainability reports has generated a vast amount of data regarding company sustainability 

practices. This data demands time and effort to evaluate and extract meaningful information. 

This research aims to create criteria that include a list of keywords for analyzing sustainability 

reports. Using these criteria, a proposed application based on the concepts of Extract, Transform, 

Load (ETL) was developed to automatize the process of data analysis. The results generated by 

the ETL tool can be used to conduct qualitative and quantitative assessments of the 

organization’s sustainability practices as well as compare the transparency in sustainability 

reporting across different industries. 

Keywords. accuracy of sustainability reporting, semi-automated text-mining, extract-trans-

form-load-tool 

1. Introduction  

During the past years, sustainability has been a main focus of corporate practices. Many 

companies have introduced new goals to be more sustainable and reference corporate 

sustainability (CS). These sustainability strategies aim to fulfill both financial goals while 

addressing topics related to sustainable development including environmental, social, and gover-

nance (ESG) factors. Furthermore, pressure from stakeholders such as the government, non-

governmental organizations (NGOs), customers, or suppliers influences corporations to 

implement sustainability practices (Visser 2022, 79-80). Therefore, sustainability reporting 

became an essential communication outlet for many organizations. Companies also use 

sustainability reports to publicly announce their achievements regarding their sustainability goals 
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and to address their performance on all sustainability aspects (Siano et al. 2016, 3). This led to 

an increasing number of sustainability reports published in recent years (Mutiha 2022, 1). 

According to the research, the vast majority of investors as well as consultants, and financial 

researchers find sustainability reports to be helpful in evaluating corporate sustainability 

practices (Petrescu et al. 2020, 22; Al-Shaer and Hussainey 2022, 1-2). It is stated that the 

fundamental of sustainability reporting should be for an organization to be transparent about its 

impacts on all sustainability aspects. (Global Reporting Initiative 2002, 4). Even though 

sustainability reporting has been commonly used to evaluate and compare sustainability 

practices, there is unclear how much of the sustainability topic should be included in the 

sustainability report (Janmontree 2021, 49-51).  

At present, several organizations have established regulations that set a standard for 

sustainability reporting. However, sustainability reporting is not yet considered mandatory for 

many companies. Corporations have been given the opportunity to freely decide on the content 

of the reports (Chen and Bouvain 2009, 302). This gives an opportunity for organizations to 

exploit the concept of sustainability reporting. Organizations can potentially decide to omit or 

minimize certain information that could be perceived negatively by the public (Du and Yu 2021, 

256). Such practices can cause ambiguity in the outcome and reduce the effectiveness of 

communication. The term commonly used for this practice is Greenwashing. It is best defined 

as the attempt of corporates to present misleading information to the stakeholders (Moodaley 

and Telukdarie, 2023, 4; de Freitas Netto et al. 2020, 6-7).  

Evaluating and extracting useful information from sustainability reports requires time and effort. 

In addition, with the increasing number of sustainability reports published each year, a large 

scale of data regarding corporates’ sustainability practices was generated. The Extract-

Transform-Load (ETL) systems are used to transfer data from one or more sources into a 

database. It has the potential to be utilized for the purpose of reporting, analysis, and generating 

business insights. This paper focuses on developing an ETL tool to analyze sustainability reports 

and to examine the sustainability practices of various industrial factors. 

The paper is structured as follows. In section two, the methodology of this research is explained 

as well as the result of this research is presented. Finally, the conclusion and discussion of this 

study are described in the last section.  

2. Research Methodology and Results 

The research work was conducted in three phases as seen in Figure 1. In this research, we 

investigated the criteria for sustainability performance measurement. We used the method of 

summative content analysis to assess the scope of the keywords with the help of the developed 

ETL tool. Our analysis revealed several key findings by comparing the result of six industrial 

sectors. The following sections provide a detailed description of the research methodology and 

findings. 
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Figure 1. Research methodology 

2.1. The Development of the Sustainability Keywords 

The first phase is to develop a list of sustainability criteria (keywords). These keywords are based 

on the TBL framework which covers three dimensions of sustainability namely, social, 

environmental, and economic. Under the economic aspect, governance has also been included 

to broaden the scope of the keywords. A search for publications, journals, and articles was done 

using the Scopus, Elsevier, IEEE, and MDPI databases.  

The literature search generated a list of keywords that were classified into three domains of 

sustainability. In each aspect of sustainability, two categories were established, including 

Functional Category, and Main Category. The latter is used to describe the end-point impact or 

final effect of the sustainability assessment process (Janmontree 2021, 66) as illustrated in 

Figure 2. To identify the crucial details of each functional category, a set of keywords is used. 

A total of 262 keywords were selected that cover relevant areas and criteria related to 

sustainability. 

 

Figure 2. Structure of the keywords 

2.2. Sustainability ETL Pipeline Architecture 

The second phase is to develop an algorithm for a tool that could automate the assessment 

process. Along with the concept of ETL, a semi-automated text-mining technique is utilized in 

this study in order analyze sustainability reports and evaluate the level of coverage for each 

sustainability aspect. The ETL tool’s algorithm combines both summative content analysis 

(quantitative) and sentence extraction (qualitative) techniques. By using a predefined list of 

sustainability keywords, the tool performs summative content analysis on the data retrieved 

from the document such as corporates’ sustainability reports (Figure 3). The coverage of the 

sustainability keywords contributes towards the related main categories. Upon processing, the 

tool generates a PDF document as an output to summarize an overview of the result.  
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Figure 3: ETL pipeline for sustainability performance assessment 

The tool also provides an additional Excel file that details the sentences, keywords, and 

corresponding areas of sustainability from the report. This alternative approach offers a more 

granular understanding of the report’s sustainability-related content. The tool’s robustness 

makes it suitable for use across various research areas for performance assessment purposes. 

Figure 3 shows an overview of the ETL tool framework. 

2.3. Industry Benchmarks  

The proposed ETL tool was used to evaluate the sustainability reports of six industrial sectors, 

including the agriculture, automotive, aviation, chemical, retail, and textiles industries. There 

are in total 20 companies from each sector were selected. The sustainability reports, along with 

the selected sustainability keywords file in .xlsx format, were used as inputs for the proposed 

ETL tool.  

Figure 4 shows the benchmark result. Overall, sustainability reports from all industries contain 

less information regarding economic sustainability. In particular, the chemical, and textile 

industries have relatively high coverage of information related to environment and social 

sustainability when compare to other industries. On the other hand, sustainability reports of the 

agriculture industry contain less information on two sustainability aspects, including 

environmental and social aspects. However, to determine the possibility of greenwashing 

practices in the agriculture sector, a thorough evaluation of the result should be conducted.  
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Figure 4: Sustainability benchmark between each industry 

3. Conclusion and Discussion 

Sustainability reports have been used to communicate and clarify corporates’ practices. As the 

number of sustainability reports published by big corporates continues to increase, it is important 

to ensure that these reports are accurate and provide a complete picture of their sustainability 

performance. However, given a broad and complex nature of sustainability and a lack of specific 

regulations in sustainability reporting, this has led to the exploitation of the term sustainability.  

To address this issue, we developed an Extract-Transform-Load (ETL) tool for analyzing sustaina-

bility reports. The tool demonstrated a high level of accuracy (84.70%) and the advantage of 

speed in assessing a sample sustainability report compared to manual evaluation. Furthermore, 

the tool is designed to be scalable, enabling it to process large sustainability reports quickly and 

efficiently. Custom keywords can be added to the tool to suit specific needs and changes. 

Our analysis of sustainability reports from six different industries revealed that none of the 

selected industries has completely covered all aspects of sustainability. Overall, the economic 

aspect has the least coverage in keywords. This can be argued that, in general, sustainability 

reports tend to contribute more information about the environmental and social aspects. The 

agriculture industry has the worst performance in covering sustainability information, especially 

in the environmental aspect. This finding is concerning, as positive communication about 

environmental performance with a lack of actual practices can lead to the practice of 

greenwashing. Even though the proposed ETL tool demonstrates a fast and efficient approach to 

analyze the sustainability reports, further investigation should be made to ensure the accuracy 

of the result.  
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