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1. Introduction
Data plays a crucial role in sustainability initiatives at 

companies by enabling informed decision-making, optimizing 
resource utilization and enhancing transparency across 
value chains. Data enables companies to set realistic and 
achievable environmental targets by providing insights into 
current performance and potential areas for improvement. For 
instance, detailed product-specific data is crucial for supporting 
environmental sustainability and transparency in value chains, 
as seen in the tissue and textile industries1. By leveraging data, 
businesses can more effectively allocate resources, reduce 
waste and develop innovative solutions to environmental 
challenges, thereby promoting sustainable development2. Data 
enhances transparency across value chains by providing detailed 
information on environmental impacts, which is essential 
for supporting customers’ environmental performance3. 
Collaboration with customers, suppliers and wider business 
networks is necessary to capture the value of data and ensure 
solid data-sharing conditions, which are central to driving 
environmental sustainability and circular economy initiatives3. 
Companies must develop robust data management capabilities to 
fully exploit the potential of data for environmental sustainability, 
as the interactions between data and environmental benefits 
are complex3. This data-driven approach not only supports the 
development of sustainable business models but also aligns with 
global efforts to address climate change and achieve a more 
sustainable future. This paper tries to address how Artificial 
Intelligence (AI) can potentially help manage the data.

1.1. Challenges associated with sustainability data

Regulatory frameworks, including the Corporate 
Sustainability Reporting Directive (CSRD), along with various 
sustainability initiatives, are prompting companies to gather 

an increasing amount of data. This data encompasses details 
on carbon dioxide emissions, energy use, supply chains and 
resource consumption, among other factors. As the volume of 
this data expands rapidly, it can become overwhelming. This 
trend indicates that the amount of data generated and collected is 
growing rapidly over time. The key challenge lies in organizing 
and storing this information effectively to ensure it is accessible 
for sustainability analysis and reporting4. The complexity and 
variety of data present significant challenges. Beyond the large 
volume of information, its diversity poses another issue. This is 
a common concern in the realm of big data. Sustainability data 
originates from multiple sources, including internal systems, 
external databases, sensors, supplier details and public reports. 
This information exists in various formats, structures and quality 
levels, complicating the processes of integration and analysis. 
Often, there is a lack of standardized formats and interfaces that 
facilitate smooth data merging. Consequently, inconsistencies 
and gaps in the data can undermine the quality and reliability 
of sustainability assessments5,6. A crucial consideration is the 
quality of data. Organizations need to ensure that the data they 
gather is accurate, complete and current. When data is incorrect 
or incomplete, it can lead to flawed analyses, resulting in poor 
decisions that may hinder sustainability efforts. Additionally, 
such errors can expose companies to legal challenges. Following 
this, the reliability of data sources becomes important. 
Companies should identify and utilize trustworthy and valid 
sources of data to support their objectives7. The gathering 
and analysis of extensive sustainability data involves specific 
risks related to security and data protection8. Cyberattacks 
have increased globally, presenting a significant challenge. 
It is essential to implement effective measures to safeguard 
data from unauthorized access and misuse9. Data protection 
regulations, such as the GDPR, establish stringent requirements 
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to resource use not only supports sustainability efforts but also 
typically results in substantial cost reductions for organizations.

1.3. AI for supply chain data management

The procurement process is essential for the successful 
implementation of sustainability strategies, as it involves the 
selection of suppliers, materials and products20. However, 
the growing volume of data related to sustainability presents 
challenges for procurement professionals, making it increasingly 
difficult to make well-informed decisions. AI can assist in this 
context by enhancing decision-making through data analysis, 
thereby facilitating more sustainable procurement practices.

One significant obstacle in sustainable procurement 
involves the evaluation and selection of suppliers who align 
with the company’s sustainability standards21. Conventional 
approaches to supplier assessment frequently rely on historical 
data and subjective judgments, which complicates the process 
of accurately gauging current sustainability performance22. The 
introduction of AI addresses this issue by analyzing extensive 
data sets in real time, thereby offering a detailed overview of 
actual supplier performance. Machine learning algorithms can 
assess sustainability reports, certifications and publicly accessible 
data to deliver an objective and current evaluation. Furthermore, 
these algorithms can identify instances of dishonesty if they 
arise23. The use of AI also plays a crucial role in early detection of 
potential risks within the supply chain. By leveraging historical 
data alongside predictive analytics, it becomes possible to 
anticipate disruptions or compliance breaches, allowing for a 
proactive approach to risk management24. Consequently, this 
leads to a more dependable process for selecting suppliers who 
not only provide high-quality products but also support the 
company’s sustainability objectives.

Material selection plays a significant role in the decision-
making process related to purchasing. The integration of AI 
allows organizations to assess the sustainability of various 
materials more effectively. These AI-driven systems evaluate the 
environmental consequences of different materials by analyzing 
factors such as carbon dioxide emissions, energy use and the 
potential for recycling. This analytical capability supports 
procurement teams in making choices that balance economic 
considerations with ecological impacts. Furthermore, AI can 
recommend innovative and more sustainable materials that may 
have previously gone unnoticed, thereby fostering advancements 
in sustainability25.

Conducting a thorough cost-benefit analysis based on data 
is crucial for assessing the economic effects of sustainable 
purchasing choices. AI systems are capable of handling 
extensive datasets to determine the overall expenses associated 
with sustainable procurement approaches, which include often-
overlooked costs like energy usage and waste management26. 
By leveraging AI to evaluate information from various sources, 
including enterprise resource planning systems and outside 
databases organizations can achieve a precise cost assessment 
and illustrate the long-term financial advantages of sustainable 
practices. Furthermore, it is feasible to model different scenarios 
that explore various purchasing strategies and their potential 
effects on both sustainability and financial performance. This 
approach aids organizations in identifying the best compromise 
among cost, quality and sustainability.

for managing personal information10. However, the volume of 
personal data in the context of sustainability is relatively limited. 
Consequently, the main challenge lies in finding a suitable 
balance between ensuring data security and fostering innovation 
and collaboration.

1.2. AI for processing sustainability data

Artificial Intelligence (AI) offers valuable solutions 
for significant challenges through innovative methods and 
technologies. It serves as an essential tool for handling complex 
and varied data related to sustainability. This capability aids 
companies in making informed decisions11. A significant 
advantage of AI lies in its ability to automate the processing 
of data. The traditional methods of manually collecting and 
processing data are becoming outdated. AI systems can efficiently 
process and analyze substantial volumes of data in real time12. 
This capability leads to marked improvements in operational 
efficiency. Specifically, machine learning techniques can identify 
patterns and irregularities in data that human analysts might find 
difficult to discern13. This allows organizations to respond more 
swiftly to changes and to implement proactive measures related 
to sustainability initiatives.

Data heterogeneity presents both significance and 
complexity in the realm of research. AI has the capacity to 
integrate data from various origins, thereby enhancing its 
uniformity14. By employing sophisticated data mining methods 
and natural language processing (NLP), AI can refine data, 
eliminate redundancies and verify the accuracy and consistency 
of the remaining information15. This enhancement in data 
quality establishes a solid groundwork for dependable analysis 
and reporting, which are essential for meeting sustainability 
objectives.

A significant benefit of AI lies in its capacity for prediction. 
Machine learning techniques can anticipate future trends 
and patterns16, allowing organizations to plan and implement 
sustainable practices in advance. For instance, AI can 
analyze and forecast a company’s energy usage or emissions, 
providing recommendations for improvement. Such forward-
thinking strategies not only assist companies in reaching their 
sustainability objectives but also ensure compliance with 
regulations and enhance their reputation as environmentally 
responsible entities.

AI facilitates more informed decision-making within 
organizations by providing thorough analyses and in-depth 
insights derived from data17. This capability is particularly 
significant in the realm of sustainability, where decision-
making often involves complex challenges and considerable 
uncertainty. AI systems assist decision-makers in gaining a 
clearer understanding of potential risks and opportunities, 
thereby enabling the formulation of strategies grounded in 
evidence. In the context of procurement and supply chain 
planning, AI assumes a crucial role in the effective application 
and comprehensive oversight of sustainability criteria.

The application of AI enables organizations to enhance their 
allocation of resources, thereby reducing their environmental 
footprint. AI facilitates a detailed monitoring of resource usage 
and helps to pinpoint areas of inefficiency within processes18. 
Notable instances of optimization in supply chain management 
that lead to decreased carbon dioxide emissions include 
forecasting and planning for demand19. This focused approach 
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The integration of AI into procurement systems allows for the 
automatic inclusion of specific sustainability requirements and 
preferences in the decision-making process25. For instance, AI 
can examine past purchasing behavior alongside current market 
trends to offer customized suggestions for more sustainable 
products or services. This approach enhances the alignment of 
purchasing strategies with the broader sustainability objectives 
of the organization.

Organizations are increasingly prioritizing compliance 
due to the growing complexity associated with sustainability 
standards and regulations. This situation presents a significant 
corporate risk. AI can assist procurement departments in 
reducing compliance risks by continuously monitoring data 
from various sources to identify any breaches of established 
sustainability criteria. Furthermore, AI systems enhance the 
traceability and transparency of the supply chain. They achieve 
this by integrating and analyzing data from different stages of 
the supply chain, thereby helping to maintain a low level of 
potential compliance risk27.

 The concept of supply chain visibility warrants further 
exploration, particularly in relation to how AI can be utilized to 
improve the overall efficiency of the supply chain.

1.4. AI for increased visibility in the supply chain

Recently, the complexity and lack of clarity in supply chains 
have increased significantly. This complexity poses a notable 
challenge in monitoring sustainability standards, a task that 
remains difficult even for advanced AI systems. Nevertheless, 
AI presents viable solutions that enhance the transparency 
of supply chains, thereby addressing some of the inherent 
difficulties in tracking sustainability practices. A transparent 
supply chain allows companies to monitor the journey of 
their products, starting from raw materials and continuing to 
the final consumer28. This approach is essential for ensuring 
that sustainability standards are upheld and that ethical and 
environmental guidelines are maintained throughout the supply 
chain. Such transparency fosters consumer confidence and 
reduces the likelihood of issues, such as environmental harm 
or adverse social effects. However, managing this transparency 
presents challenges due to the vast amount of data accumulated 
across the supply chain29.

AI plays a crucial role in gathering, integrating and analyzing 
extensive data from multiple sources to provide a comprehensive 
understanding of supply chain dynamics. The utilization of 
sensors and Internet of Things (IoT) devices facilitates the real-
time collection of data regarding the status and movement of 
goods, contributing significantly to the volume of information 
available. This data can be processed by AI systems capable 
of detecting patterns and recognizing anomalies that may 
indicate potential issues or risks30. For instance, AI can track 
emissions and energy usage throughout the supply chain, aiding 
organizations in meeting their sustainability objectives. The 
ongoing analysis of data allows for effective monitoring of the 
supply chain, thereby enhancing transparency.

One significant benefit of AI in enhancing supply chain 
visibility lies in its ability to forecast and manage risks. By 
examining historical data, ML can detect potential risks and 
bottlenecks within the supply chain at an early stage31. This 
capability allows organizations to implement proactive measures 
to avert or lessen the impact of disruptions. Such predictive 

functions enable firms to strengthen the resilience of their supply 
chains while maintaining a commitment to sustainable practices. 
Consequently organizations can not only address immediate 
disruptions but also formulate long-term strategies aimed at 
improving sustainability.

Transparency necessitates effective communication and 
collaboration among the various participants in the supply chain. 
AI-based platforms can function as centralized systems where 
information is exchanged in real time32. This setup encourages 
cooperation among suppliers, manufacturers and retailers, 
leading to a mutual understanding of sustainability objectives 
and practices. Additionally, AI enables the sharing of relevant 
information with stakeholders by streamlining communication 
and emphasizing critical data and insights. Through enhanced 
communication organizations can ensure that all involved parties 
are informed about sustainability standards and comprehend 
their respective roles and responsibilities within the supply 
chain33.

2. Conclusion
In conclusion, the integration of Artificial Intelligence 

(AI) into the management of sustainability data presents a 
transformative opportunity for organizations striving to enhance 
their environmental performance and achieve sustainability 
goals. As the volume and complexity of sustainability data 
continue to grow, AI emerges as a critical tool for automating 
data processing, improving data quality and facilitating informed 
decision-making. By leveraging machine learning algorithms 
and advanced analytics, companies can effectively navigate the 
challenges associated with data heterogeneity, ensuring that they 
can assess supplier performance, optimize resource utilization 
and enhance supply chain transparency. Furthermore, AI’s 
predictive capabilities enable organizations to anticipate trends 
and potential risks, allowing for proactive measures that align with 
sustainability objectives. As businesses increasingly prioritize 
compliance with evolving regulatory frameworks, AI can also 
streamline the monitoring of sustainability standards, thereby 
reducing corporate risk and fostering greater accountability. 
Ultimately, the strategic application of AI not only supports the 
development of sustainable business models but also contributes 
to the broader global efforts aimed at combating climate change 
and promoting a circular economy. By harnessing the power 
of AI organizations can drive innovation, enhance operational 
efficiency and foster collaboration across value chains, paving 
the way for a more sustainable future.
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