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Abstract: Both the environment and society are fundamental aspects for businesses. 

Companies should consider these aspects while addressing challenges like transparency, 

accountability, sustainability and governance. This study aims at assessing the impact of 

information systems on Socioenvironmental Auditing Practices (SAP). For that purpose, 

it assumes that the impact of business activities on society and the environment can be 

audited, and the efficiency of such auditing practices depends on information systems. 

Datasets were mined from Scopus and Web of Science (WoS) using text mining 

methodology and were analyzed using the following tools: Correspondence Analysis (CA) 

to identify factors, challenges and technologies; Exploratory Factor Analysis (EFA) to 

identify underlying factor structures; Confirmatory Factor Analysis (CFA) to evaluate 

cause-and-effect relationships among factors, technologies and challenges. A few 

emerging technologies, viz., big data, blockchain, cloud computing solutions, machine 

learning, appear to have both a positive and a negative influence on SAP, but these are 

mostly insignificant. Challenges such as transparency, accountability, and sustainability 

were found to be associated with SAP. Blockchain technologies influence social and 

environmental factors positively, while machine learning influences EFA negatively yet 

its impact on CFA is positive and significant.  

Keywords: Socioenvironmental auditing. Information systems. Big data technology. Text 

mining and analysis. Global challenges. 
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Resumen: El medioambiente y la sociedad son dos aspectos fundamentales para los 

negocios. Las empresas deben considerar estos aspectos al abordar desafíos como la 

transparencia, la responsabilidad, la sostenibilidad y la gobernanza. El objetivo de este 

estudio es evaluar el impacto de los sistemas de información sobre las prácticas de 

auditoría socioambiental (PAS) y parte de la premisa de que el impacto de las actividades 

de una organización en la sociedad y el medioambiente puede ser evaluado mediante 

prácticas de auditoría, cuya eficiencia depende de los sistemas de información. Los 

conjuntos de datos fueron extraídos de Scopus y Web of Science (WoS) utilizando una 

metodología de minería de textos y fueron analizados mediante Análisis de 

Correspondencia (AC) para identificar factores, desafíos y tecnologías; Análisis Factorial 

Exploratorio (AFE) para identificar estructuras subyacentes de factores; y Análisis 

Factorial Confirmatorio (AFC) para evaluar las relaciones de causa y efecto entre factores, 

tecnologías y desafíos. Algunas tecnologías emergentes, como big data, blockchain, 

soluciones en la nube y aprendizaje automático, parecen influir en las PAS tanto de 

manera positiva como negativa, pero en su mayoría de manera insignificante. Se encontró 

que los desafíos como la transparencia, la responsabilidad y la sostenibilidad están 

asociados con las PAS. La tecnología blockchain influye positivamente en los factores 

sociales y ambientales, mientras que el aprendizaje automático influye negativamente en 

el AFE, aunque su impacto es positivo y significativo en el AFC. 

Palabras clave: Auditoría socioambiental. Sistemas de información. Tecnología de big 

data. Minería y análisis de texto. Desafíos globales. 

 

1. Introduction 

The main aim of this paper is to assess the impact of information systems on SAP, 

particularly that of big data and its associated technologies. The natural environment and 

society are two fundamental aspects to consider when doing business. Firms should be 

sensitive to these aspects, so that they can implement governance mechanisms to develop 

transparent, accountable, and sustainable practices (Wong et al., 2021). SAP are crucial 

for the assessment of business activities and their impact on both society and 

environment (Oberst & Gheorghita, 2022; Vinšalek-Stipić, 2022). These practices are key 

for identifying and addressing organizational challenges such as transparency, 

sustainability, and accountability (Montero & Le Blanc, 2019; Sysoieva et al., 2023; Shahib 

et al., 2020). This study evaluates the aforementioned challenges within the context of 

Socioenvironmental Auditing (SA), considering the mediation by emerging technologies.  

Following current literature, SA is conducted through various methodologies, such as 

environmental impact assessments, social impact assessments, life cycle assessments, 

and sustainability reporting frameworks, such as the Global Reporting Initiative (GRI) 

guidelines (Demirel et al., 2020; Sucena et al., 2019). However, the assessment of 

technology's impact on sustainability remains underexplored in existing literature. 
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Information Systems and Technology (IST) facilitate the collection of socioenvironmental 

data from various sources, including sensors, databases, surveys, and third-party sources 

(Cao et al., 2021; Troshani et al., 2022). These data may include environmental 

performance metrics, social impact indicators, and stakeholder feedback. Advanced 

analytics -e.g., big data and machine learning- allow auditors to analyze large volumes of 

socioenvironmental data to identify trends, patterns, and correlations. The current study 

assumes that information systems may be useful in assessing risks arising from 

organizational activities that impact the environment and society. Particularly, it has been 

found that cloud-based platforms help auditors to collect data in the field, conduct real-

time assessments, and collaborate with stakeholders remotely, while blockchains are 

deemed to offer integrity and immutability to audit trails (Ghobakhloo et al., 2023).  

A few studies highlight the role of Industry 4.0 and other emerging technologies in 

shaping socioenvironmental auditing practices. For instance, Yusoff et al. (2023), refers 

to challenges and opportunities that Industry 4.0 -which integrates advanced 

technologies, e.g. IoT, AI/ML-poses for socioenvironmental auditing. Nwachukwu et al. 

(2021), argue that a deeper understanding of Industry 4.0 is necessary, as it might assist 

social auditors in analyzing data, identifying risks, and adapting audit procedures 

(Tavares & Azevedo, 2022). Understanding the impact of Industry 4.0 technologies on 

social dimensions of sustainable performance is crucial for organizations, as these 

technologies can directly and indirectly influence sustainable development goals, such as 

responsible consumption and production, through tools such as big data analytics and 

cloud computing solutions (Bai et al., 2023). The current study assumes that big data 

processing technologies have an impact on socioenvironmental auditing practices and 

aims to investigate these influences using systematic and scientifically grounded research 

methods, such as text mining and analysis.  

1.1 Big Data for Social Auditing 

One of the main objectives of this study is evaluating the influence of big data processing 

technologies on socioenvironmental auditing. These tools have become critical for social 

auditing, since they allow organizations and governments to assess the impact of policies, 

programs, and initiatives on society (Blazquez & Domenech, 2018). Their contribution 

has led to enhancing audit methods, expanding the audit scope, and injecting vitality into 

national audit work (Ma, 2023). The integration of big data processing technologies in 

auditing has significantly improved work efficiency and quality compared to traditional 

methods, making it a crucial component for future audit practices (Zhang, 2023).  

By and large, the literature appears to highlight policies, programs, innovation in auditing 

as far as big data processing technologies are concerned. However, most of the discussion 

focuses on Industry 4.0 and emerging technologies instead of on these tools. Thus, the 

impact of big data processing technologies on social auditing remains vague and unclear 

for the research community. Despite this, literature shows evidence of the potential 
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impact of information systems on social auditing, and this study tests this hypothesis 

using confirmatory factor analysis in one of the forthcoming sections.  

1.2 Big Data for Environmental Auditing 

Big data has emerged as a powerful tool for environmental auditing, offering new ways to 

monitor, assess, and manage environmental resources and impacts (Rahmadhani et al., 

2023). Environmental auditing involves the systematic examination and evaluation of an 

organization's or government's environmental performance and compliance with 

regulatory requirements. It aims at identifying environmental risks, assessing impacts, 

and recommending strategies for improvement, to ensure sustainable resource 

management and minimize negative environmental consequences  

(Dovgal & Kuizheva, 2022).  

Big data processing technologies play a crucial role in environmental auditing by 

providing innovative methods for data-driven auditing processes and sustainable 

development initiatives (Rahmadhani et al., 2023; Wang, 2022). However, challenges do 

exist, such as the need for standardized sustainability audit requirements and the 

dependency on the number and quality of data provided by economic units for effective 

auditing. Overall, the integration of big data processing technologies in environmental 

auditing not only enhances efficiency but also fosters advancements in sustainability 

practices and environmental protection. The current study builds on these insights by 

proposing a couple of hypotheses and testing them through confirmatory factor analysis.  

2. Research Methods 

The current study is both exploratory and causal in nature. The study aims to explore 

socioenvironmental challenges/issues, as well as to seek suitable technology-based 

solutions to address them. For this purpose, data sets were mined from existing literature 

using text mining methodology. Regarding documents, abstracts were collected from 

popular databases such as Scopus and Web of Science (WoS) using the query – «big data 

analytics for socioenvironmental auditing» in March 2024. It was possible to retrieve 62 

documents: 14 documents from Scopus and 48 documents from Web of Science.  

2.1 Text mining and analysis 

Text mining and analysis is the process of deriving meaningful insights and patterns from 

unstructured textual data. It involves techniques and algorithms to extract, process, and 

analyze large volumes of text data to uncover valuable information (Musunuru, 2024a). 

All the abstracts, which were collected from Scopus and WoS, were arranged in a 62 X 1 

data matrix, which was used as the text corpus for analysis. Data mining and analysis was 

carried out using a «tm» package of R programming language and R scripts are available 

in the article’s companion repository at 
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https://github.com/Kamakshaiah/big-data-socio-environmental-

context/tree/main/scripts 

The text corpus is used to find conceptual patterns by extracting word vectors and 

Document Term Matrices (DTM). The resultant datasets are available at 

https://github.com/Kamakshaiah/big-data-socio-environmental-

context/tree/main/data 

The investigation for factors, challenges and technology enablers was carried out by 

analyzing conceptual patterns using Correspondence Analysis (CA), Exploratory and 

Confirmatory Factor Analysis (EFA & CFA).  

3. Data analysis 

This section comprises three different parts, each dealing with a specific statistical 

technique. The first part covers the Correspondence Analysis (CA), which is used to 

identify conceptual patterns and their association with challenges and technology-based 

enablers. The second part addresses the realization of factor structures comprised by 

conceptual patterns (word/term vectors) as observed variables. The third part deals with 

CFA to evaluate the cause-and-effect relationships among study factors, challenges/issues 

and technology-based enablers.  

3.1 Correspondence analysis 

The variant of CA used for this study is the simple (symmetric) correspondence analysis, 

which is applied on rows and columns (Beh & Lombardo, 2014). The analysis was done 

using R programming language (R Core Team, 2023).  
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Table 1 presents the results of the correspondence analysis for columns -i.e., term vectors- 

which are deemed as conceptual patterns in this study. The table depicts the concepts 

considering their contribution, coordinates, cos2 values and inertia. Concepts such as Big, 

Data, Cloud, Storage, Security, Regulation, Accountability, and Transparency contribute 
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highly to Dimension 1. Similarly, Dimension 2 is highly influenced by concepts such as 

Decision, Machine, Learning, Cloud, Storage, Data, Risk, Network, Security, Systems and 

Transparency. Dimension 1 appears to be associated with technologies such as cloud 

storage and big data, while simultaneously presenting regulatory issues, accountability, 

and transparency as challenges. In contrast, Dimension 2 is aligned with technologies 

such as machine learning alongside cloud storage, and it presents security and 

transparency as challenges in big data governance and auditing. The inertia values, which 

indicate how much information is contained in each dimension based on the contributing 

concepts, suggest that Dimension 2 accounts for more variance. As a result, vectors such 

as machine learning, cloud storage, data storage, risk, security and transparency emerge 

as key theoretical concepts within the dataset. Table 2 outlines a group of potential 

factors, technologies and challenges identified through the correspondence analysis.  

 

 

 

 

 

 

 

Information systems and digital technologies seem to address challenges such as 

transparency, accountability and governance, which are closely linked to broader 

socioenvironmental concerns. However, certain technologies -such as cloud storage and 

blockchain- seem to address sustainability, enforcement and auditing issues, showing an 

environmental focus rather than a social one. Interestingly, machine learning emerges as 

a technology that is relevant to challenges related to auditing processes.  

3.2 Exploratory Factor analys 

Exploratory factor analysis (EFA) is a statistical method used to identify covariance 

structures in the datasets under analysis. It is a factor analysis technique whose 

overarching goal is to identify the underlying relationships between measured variables 

(Norris & Lecavalier, 2009). In this study, EFA was conducted using a psych package of R 

programming language (Revelle, 2020). This analysis was used to assess the variables 

priorly identified through correspondence analysis to uncover the underlying  

covariance structure.  
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The factors, technologies and challenges analyzed were essentially conceptual patterns, 

which -regardless of their characteristic value- were treated as study variables for further 

analysis (Musunuru, 2024a, 2024b). Moreover, the data collected for this study is 

representative of the research focus. Figure 1 presents the scree plot that resulted from 

EFA, and based on visual inspection, a two-factor solution appears to be the most viable 

choice for further analysis. Table 3 shows the factor loadings for term vectors, previously 

shown in Table 1.  
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Table 3 provides a summary of the factor analysis conducted on the conceptual patterns 

identified in this study. A close examination reveals there are two distinct dimensions that 

correspond to recurring ideas in literature. Factor 1 explains socioenvironmental 

challenges/issues. Several conceptual patterns are closely associated with this factor, e.g., 

financial (0.879), transparency (0.802), sustainability (0.647), governance (0.395) and 

accountability (0.813). Interestingly, patterns such as social (0.678), environmental 

(0.297), auditing (0.385) also load positively on this factor, together with technology-

based enablers such as blockchain (0.480), information (0.451) and technology (0.060). 

However, other enablers such as big (-0.168), data (-0.343), systems (-0.094), machine (-

0.021), learning (-0.060), cloud (-0.280) and storage (-0.292) load negatively on Factor 1. 

Though the literature supports the basic assumptions of this study, pointing out that 

blockchain is a technology that influences SA, it surprisingly fails to consider that 

technologies such as big data, cloud storage, and machine learning have an impact on it. 

Factor 2 appears to be more aligned with environmental challenges, rather than 

socioenvironmental ones. Interestingly, the technology enablers that fail to address 

socioenvironmental challenges/issues -namely, big (0.294), data (0.416), cloud (0.351), 

and storage (0.348)- seem to be relevant to address environmental challenges/issues.  
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The analysis results suggest that transparency and accountability are more strongly 

associated with social concerns, while governance covers both social and environmental 

challenges. Blockchain technology appears to positively influence both factors, while 

machine learning seems to have a negative influence on them. By and large, information 

systems appear to serve as enablers for both social and environmental concerns, while 

technologies such as big data and cloud storage act as solutions for environmental ones. 

Figure 2 provides a visual representation of this interpretation in relation to the structural 

model of the study. 

 

 

 

 

 

 

 

 

 

 

 

 

3.3 Confirmatory factor analysis 

The current study assumes that SA can be influenced by big data processing technologies, 

and that such influence may be mediated by specific technologies. Literature supports the 

role of information systems as potential enablers of SA, particularly that of specific 

technologies such as machine learning, blockchain, cloud storage, etc. CFA was used to 

explain cause-and-effect relationships among study variables, and three candidate 

models were proposed:  

1. The relationship between SA and big data processing technologies is mediated by 

information systems (H1). 
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2. The relationship between SA and big data processing technologies is mediated by 

machine learning (H2).  

3. The relationship between SA and big data processing technologies is mediated by 

blockchain technology (H3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

In Table 4, the columns labeled «lhs» and «rhs» refer to the left-hand side and right-hand 

side of the formula for a specific modeled relationship. The column «op» indicates the 

operator used in each of these relationships. In this column, the symbols «~» and «~~» 

represent regression and covariance, respectively. For instance, the formula «f1 ~ f2» 

refers to the relationship between «socioenvironmental auditing» and «Big data 

processing technologies». The symbol «: =» denotes the calculation made to determine 

direct and indirect effects associated with cause-and-effect relationships. Other columns, 

such as «label», «est», «se», «z» and «pvalue» refer to coefficients, estimates, standard 

error, z-statistic and p-value, respectively. In addition, the columns labeled as 

«Constructs», «effects» and «inference» provide information on the study constructs, the 

path estimates and concerned decisions, respectively. For instance, in Model 1, the overall 

estimate for cause-and-effect relationships is positive but insignificant. However, a closer 

look at specific relationships between pairs of variables reveals that big data processing 
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technologies negatively influence both SA and information systems, although these effects 

are not statistically significant. Interestingly, information systems have a positive 

influence on SA, though once again such influence is not significant.  

These findings clearly reveal that even though big data processing technologies may not 

appear in the literature as the main factor, information systems seem to play an influential 

role. The mediation effect of information systems is also negative but insignificant. Figure 

3 provides visual representation of the meditation role played by Information Systems.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Model 2 examines the cause-and-effect relationships between SA and big data processing 

technologies, with machine learning acting as a mediating technology. The overall 

estimate for cause-and-effect relationships in Model 2 is negative but insignificant. 

Notwithstanding, a closer analysis of the relationships between pairs of variables reveals 

that big data processing technologies negatively influence both SA and machine learning, 

though these effects are not statistically significant. Interestingly, despite the fact that 

machine learning as a technology exerts a negative influence on SA, its mediation role 

appears to be positive. These results clearly suggest that though big data processing 

technologies do not appear to be the main factor in supporting SA, according to the 

existing literature, the research community certainly recognizes the role of machine 
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learning as a relevant technology enabler for the other two constructs in this model.  

Figure 4 provides a visual representation of the meditation role played by  

Machine Learning. 

 

 

 

 

 

 

 

 

 

 

 

 

Model 3 explores cause-and-effect relationships between SA and big data processing 

technologies, with fintech and blockchain technologies as mediators. The overall estimate 

for cause-and-effect relationships in Model 3 is positive but insignificant, while the 

mediating role played by fintech and blockchain technologies is negative and insignificant. 

However, when we examine the relationships between pairs of variables, big data 

processing technologies have a positive influence on SA, while fintech and blockchain 

have a negative yet insignificant influence on big data processing technologies. 

Remarkably, fintech and blockchain technologies influence SA positively, however their 

mediation role appears to be negative. These findings clearly indicate that, even though 

the current literature refers to big data processing technologies as the main factor 

supporting SA, the research community certainly agrees on the relevance of fintech and 

blockchain technologies as mediators between the other two constructs in the model. 

Model 3 is key, as it suggests that the SA – fintech/blockchain relationship is not only 

positive but statistically significant. Figure 5 provides visual representation of the 

meditation role played by blockchain technology. 
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4. Summary and discussion 

The Correspondence Analysis suggests that information systems and digital technologies 

address challenges/issues such as transparency, accountability and governance, factors 

that are tightly connected to broader socioenvironmental concerns. This finding confirms 

what Jayasuriya et al., (2022), and Lamboglia et al (2021) pointed out, i.e., that social 

projects may be easily prepared and implemented with decentralized information 

systems. Furthermore, transparency and efficiency would contribute to changing 

organization culture, transforming employee interactions, both internally and with the 

wider community. Zhang (2023), also supports this conclusion in the study of information 

technologies and their application in resource and environmental auditing. Thus, these 

findings make clear that transparency and accountability are central challenges for both 

environmental and social dimensions. Moreover, the current study finds that managerial 

challenges are positively associated with auditing practices, a conclusion supported by 

Aswar et al. (2021), who observed that social factors have an impact on the administration 

and auditing practices, and may also discourage their efforts towards management 

reforms, regulatory compliance, and transparency culture. These insights clearly show 

that auditing practices are more closely connected to managerial challenges than to 

purely social and environmental ones.  
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The EFA further indicates that transparency and accountability are mainly social 

concerns, while governance is both a social and an environmental affair. Studies such as 

Jayasuriya et al., (2022) and Aswar et al. (2021), emphasize accountability as a social 

concern. Regarding technology enablers, blockchain technologies have a positive 

influence on both the social and environmental dimensions, while machine learning 

exerts a negative influence. Abreu et al. (2018) studied blockchain applications and their nexus 

with socioenvironmental auditing practices. Harber et al. (2023), also find that auditors 

attempt to affect policy outcomes to align with their firms’ economic interests. As policies 

are both social and environmental in nature, it is plausible to establish that blockchain 

serves as a dual-purpose technology enabler for both dimensions. By and large, 

information systems are deemed as technology enablers for both social and 

environmental concerns, whereas big data and cloud storage seem to be more relevant 

for addressing environmental challenges, along with blockchain.  

The CFA was conducted to test the statistical significance of these relationships.  For this 

purpose, three candidate models were proposed and assessed. To a great extent, big data 

processing technologies appear to influence SAP negatively but insignificantly across all 

models. However, the mediation analysis provided more interesting results:   

Model 1 – A partial mediation role of information systems (IS) was found, suggesting that 

IS positively influence SAP (This conclusion is consistent with Jayasuriya et al., 2022; 

Lamboglia et al 2021; Zhang et al., 2013). However, IS was found to negatively -though 

insignificantly- impact big data technologies, following SA literature. This inconsistency 

calls for further investigation and represents a potential avenue for future research.  

Model 2 – The mediation role of machine learning was found to be positive but statistically 

insignificant. This conclusion is consistent with Benbouzid, B. (2019) and Li (2021), who 

refer to machine learning applications for socioenvironmental auditing. Even though the 

impact was positive, the evidence is insufficient. Thus, further investigation is required, 

and this study opens the door for future research. 

Model 3 – While big data processing technologies do not appear to be influenced by 

blockchain, both technologies have a positive influence on SAP. The mediation role of 

blockchain is both positive and statistically significant, offering clear evidence and lucid 

conclusions on its relevance in socioenvironmental auditing. 

5. Conclusion 

This study used text mining, Correspondence Analysis, Exploratory Factor Analysis (EFA), 

and Confirmatory Factor Analysis (CFA) to investigate the perceived role of various 

technological and governance concepts in shaping Sustainable Advantage (SA) within the 

literature. Correspondence Analysis revealed that terms such as «data,» «cloud,» 

«security,» «storage,» «learning,» and «transparency» exhibited higher contributions and 

inertias, suggesting they are central to the discourse. Factor loadings from EFA grouped 
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constructs into distinct conceptual clusters -notably aligning «transparency,» 

«accountability,» and «sustainability» under a common factor-, which reflects the 

increasing emphasis on responsible technology deployment and ethical governance in 

data-centric environments. 

The CFA-based structural models tested three mediators -Information Systems (IS), 

Machine Learning (ML), and Blockchain Technologies (BC- to explore how these 

constructs mediate the impact of Big Data Processing Technologies (BDPT) on Sustainable 

Auditing. Across all models, the direct effects of BDPT on SA were negative and 

statistically insignificant, suggesting that the solely availability of big data technologies 

does not translate into sustainable outcomes, unless it is accompanied by other 

organizational or technological capabilities. Among the mediators, only Blockchain 

showed significant positive direct effects on SA, result that is consistent with the current 

literature, which perceives them as enablers of long-term competitive advantages. 

However, none of the indirect or total effects were statistically significant across the 

models, implying that the mediating roles of IS, ML, BC, or AC between BDPT and SA are 

either weak or inconsistent. These findings suggest that even though construct like 

Blockchain is seen as valuable for achieving sustainability goals, its interaction with big 

data technologies may not be straightforward or well-articulated in existing literature. 

Overall, the results of this study highlight a growing acknowledgment of the ethical, 

governance, and technological innovation dimensions in sustainability discussions, but 

also reflect a need for a stronger conceptual integration and empirical validation in  

future research.  

6. Policy Implications and Future Research Directions 

One key policy proposal is the promotion of governance frameworks that embed 

transparency and accountability, particularly within public sector institutions. 

Governments should mandate standardized protocols to ensure that organizations 

deploying data-driven technologies adhere to principles of ethical governance (Khan, 

2024; Julien & Owusu-Berko, 2025). For instance, introducing «Sustainable Data Use 

Audits» that require institutions to report on the alignment of their data practices to 

environmental and social responsibility goals. While public institutions should focus on 

legal enforcement and oversight, private actors could be encouraged to adopt voluntary 

codes of conduct aligned with Environmental, Social, and Governance (ESG) models (Ong 

et al., 2025). This differentiation allows for a dual approach: a combination of government 

regulation and industry self-regulation, which will foster public trust. 

A second recommendation involves the definition of incentives to promote the adoption 

of proven technologies -such as blockchain- to enhance traceability and verifiability, 

particularly within the private sector. Companies can integrate blockchain systems to 

ensure reliable audit trails, and credible sustainability certifications (Balaji, 2025; 

Thanasi-Boçe & Hoxha, 2025). To support this transition, governments might offer tax 
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incentives or grants to firms investing in green or responsible technology infrastructures. 

Moreover, regulatory sandboxes could be established to pilot and evaluate blockchain 

innovations safely and effectively. While the public sector creates the enabling 

environment, private companies should focus on developing interoperability standards 

and upskilling their workforce to ensure seamless integration of blockchain technologies 

across sectors (Archana, 2025). 

Another critical area for public-private joint action is the responsible use of big data and 

artificial intelligence (AI) in decision-making. Both sectors should implement governance 

structures that assess the social, ethical, and environmental implications of advanced 

analytics and machine learning. Establishing industry-wide certifications—similar to ISO 

standards—can help ensuring data quality, fairness, and alignment with sustainability 

principles (Mazé et al., 2016). Public institutions, for their part, should incorporate AI 

sustainability checklists into their procurement policies, thereby setting the standards for 

responsible technology use. In parallel, private enterprises could set up internal ethics 

review boards to monitor the societal impacts of their data-driven strategies. 

Future research should focus on developing robust, interdisciplinary frameworks that 

integrate sustainability principles into the design, deployment, and governance of 

emerging technologies. There is a need to explore how to align data-intensive 

innovations—e.g., AI, IoT, and blockchain—with environmental and social goals, without 

compromising efficiency or scalability. Additionally, research should examine the role of 

cultural, regional, and institutional contexts in shaping ethical technology adoption, 

particularly in low-resource settings. Advancing such research will require collaboration 

among technologists, social scientists, environmental experts, and policymakers to ensure 

that digital transformation contributes positively to inclusive and  

sustainable development. 
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