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Abstract 

The integration of artificial intelligence (AI) into digital sustainability practices 

offers significant opportunities for advancing environmental, economic, and social goals in 

the IT sector. This study explores the role of AI in promoting digital sustainability, 

focusing on IT employees in Bangalore, India, through a cluster sampling method with a 

sample size of 281. By analysing the awareness and perceptions of AI technologies in 

relation to sustainability practices, the study examines how AI is applied in areas such as 

resource management, waste reduction, energy efficiency, and circular economy 

integration. The research also investigates the ethical and social implications of AI, 

addressing concerns like algorithmic bias, social inequality, and job displacement, which 

may influence AI adoption for sustainable development. Using Structural Equation 

Modeling (SEM), the study tests the relationships between AI development, sustainability 

frameworks, ethical considerations, and organizational factors. The findings suggest that 

AI can significantly contribute to digital sustainability, but its success is dependent on the 

development of ethical guidelines, policy frameworks, and the integration of AI with 

circular economy principles. This study provides actionable insights for businesses, 

policymakers, and researchers seeking to leverage AI for sustainable development while 

ensuring equitable outcomes. The research highlights the need for responsible AI 

deployment that balances technological innovation with social and environmental 

responsibility. 

Keywords: Artificial intelligence, digital sustainability, IT sector, ethical 

implications, circular economy, Structural Equation Modeling (SEM), 

sustainability frameworks, AI adoption 

Introduction 
Artificial Intelligence (AI) has emerged as one of the most transformative 

technologies of the 21st century, reshaping industries, enhancing decision-making, and 

driving innovation across various domains. From automating workflows to solving complex 

global challenges, AI offers unparalleled opportunities for growth and progress. However, as 
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AI continues to advance, concerns surrounding its environmental, ethical, and social impacts 

have come to the forefront. The energy-intensive nature of AI systems, particularly in 

training large machine learning models, has led to significant carbon emissions. Moreover, 

disparities in access to AI and its potential misuse raise questions about equity and 

accountability (Schwartz et al., 2020). In parallel, the concept of digital sustainability has 

gained prominence as a guiding framework to ensure that the adoption and development of 

digital technologies contribute to sustainable development goals (SDGs). Digital 

sustainability encompasses efforts to minimize the environmental footprint of digital 

technologies, promote inclusivity, and align technological progress with long-term ecological 

and social well-being. This framework underscores the importance of balancing technological 

innovation with responsible and sustainable practices (Lopez et al., 2021). 

The convergence of AI and digital sustainability offers a unique opportunity to address 

pressing global challenges while mitigating the unintended consequences of technological 

growth. AI can be a powerful enabler of sustainability, providing innovative solutions such as 

optimizing energy grids, monitoring environmental changes, advancing circular economies, 

and improving disaster response systems. For example, AI-driven predictive analytics can 

help organizations reduce waste and enhance operational efficiency, contributing to both 

economic and environmental sustainability (Zhang & Lu, 2022). On the other hand, 

embedding sustainability principles into AI development and deployment ensures that these 

technologies are energy-efficient, ethically designed, and equitable. Initiatives like "Green 

AI," which prioritize the efficiency of AI systems without compromising their performance, 

exemplify how AI innovation can align with sustainable practices (Schwartz et al., 2020). 

Similarly, policies promoting the use of renewable energy in data centres, the recycling of 

hardware components, and transparent data governance are critical for ensuring AI’s 

alignment with digital sustainability goals. 

This research explores the association of AI and digital sustainability, focusing on how AI 

can drive sustainable practices and how sustainability considerations can shape AI 

innovation. It explores how AI technologies can accelerate sustainable development while 

addressing the challenges posed by their environmental and societal impacts. Key objectives 

of this study include identifying practical strategies for integrating sustainability into AI 

innovation, analysing the role of policies and regulations in promoting responsible AI 

development, and evaluating the potential of AI-driven solutions to advance global 

sustainability initiatives. By focusing on the synergy between AI and digital sustainability, 

this research aims to provide a comprehensive understanding of how to harness AI’s 

transformative potential responsibly. It highlights the importance of fostering collaboration 

among stakeholders, including governments, industries, and researchers, to create a future 

where AI serves as a catalyst for sustainable development. 

Research Objectives 

1. To examine the role of artificial intelligence (AI) in advancing digital sustainability 

initiatives. 

2. To analyse strategies for embedding sustainability principles into AI development and 

deployment. 

Research Methodology 

This study adopts a quantitative research design to investigate the role of artificial 

intelligence (AI) in promoting digital sustainability, specifically focusing on IT employees in 

Bangalore, India. The research employs cluster sampling as the sampling technique to select a 

representative sample from the larger population of IT employees in the city. Bangalore, 

known as the "Silicon Valley of India," houses a significant concentration of IT companies, 

making it an ideal location for this study. The target population consists of IT employees from 
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various companies, including software firms, IT consulting firms, and tech start-ups, whose 

roles are directly related to AI technologies and digital sustainability. For the cluster sampling 

process, the population is divided into distinct clusters, such as large multinational 

companies, medium-sized IT companies, start-ups, and specific departments. From these 

clusters, a random selection of companies or departments is made. Within the selected 

clusters, employees is randomly chosen to participate in the study. This ensures that the 

sample reflects a diversity of roles and organizational types within the IT industry in 

Bangalore. A total of 281 IT employees was selected, ensuring a sufficiently large sample size 

for statistical analysis and Structural Equation Modelling (SEM). 

The data was collected through a structured questionnaire administered electronically via 

platforms like Google Forms. The questionnaire capture demographic information and assess 

participants’ awareness of AI technologies, attitudes towards digital sustainability, and the 

perceived impact of AI on sustainability practices within their organizations. A pilot test was 

conducted with 20 IT employees to ensure the clarity and reliability of the questionnaire 

items. For data analysis, statistical tools such as SPSS or AMOS was used. The data will first 

be analysed for descriptive statistics, and then exploratory factor analysis (EFA) was used to 

identify underlying factors. Confirmatory factor analysis (CFA) was conducted to test the 

measurement model, and SEM was employed to test the relationships between AI, digital 

sustainability, and other related constructs. The model fit was evaluated using indices such as 

RMSEA, CFI, and TLI. 

Ethical considerations are paramount in this study. Informed consent was obtained from all 

participants, and their responses will remain confidential and anonymized. Data was securely 

stored and used solely for academic purposes. The study’s limitations include the potential for 

sampling bias, as cluster sampling may over represent or underrepresent certain groups. 

Furthermore, as the study relies on self-reported data, the responses may be subject to 

individual biases. The research timeline spans approximately seven weeks, starting with the 

finalization of the research questions and pilot testing, followed by data collection and 

analysis, and concluding with the preparation of the research report. This methodology aims 

to provide valuable insights into how AI is shaping sustainability efforts within the IT sector 

in Bangalore, contributing to the broader understanding of AI’s potential role in driving 

sustainable development. 

Literature Review 

The integration of artificial intelligence (AI) into sustainability initiatives has been a focal 

point of research in recent years. This literature review provides an overview of the key 

contributions, challenges, and opportunities identified in existing studies, focusing on the 

intersection of AI and digital sustainability. 

AI as a Catalyst for Sustainability 

Several studies have explored how AI technologies can drive sustainability efforts across 

industries. For instance, AI has been applied in optimizing energy grids, reducing waste, and 

promoting efficient resource management. According to Zhang and Lu (2022), AI-powered 

predictive models have enabled industries to reduce environmental footprints by improving 

supply chain efficiency and enhancing recycling initiatives. Similarly, Ramesh et al. (2021) 

highlight the role of AI in precision agriculture, where machine learning algorithms optimize 

irrigation, fertilizer usage, and crop health monitoring, contributing to sustainable food 

production. In the context of renewable energy, AI has proven instrumental in managing and 

forecasting energy demand. For example, Kusiak (2020) discusses how AI-driven solutions 

are improving the efficiency of solar and wind power systems by predicting weather patterns 

and optimizing energy storage. These applications demonstrate AI's capacity to act as a 
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catalyst for achieving sustainability goals, particularly in addressing environmental 

challenges. 

Digital Sustainability and the Role of Green AI 

The concept of digital sustainability emphasizes the alignment of digital technologies with 

sustainable development goals (SDGs). Schwartz et al. (2020) introduced the concept of 

"Green AI," which prioritizes the development of energy-efficient AI models. Their research 

sheds light on the significant environmental costs of training large-scale AI systems, such as 

GPT-3, which require extensive computational power and contribute to carbon emissions. 

They argue for optimizing algorithmic efficiency and using renewable energy sources in data 

centres as essential steps toward reducing AI's ecological impact. Lopez et al. (2021) expand 

on digital sustainability by discussing the broader implications of adopting sustainable 

practices in digital innovation. Their study emphasizes the importance of integrating 

sustainability into the entire lifecycle of digital technologies, from development to 

deployment and disposal. They propose a framework for digital sustainability that includes 

energy-efficient computing, responsible data governance, and the promotion of inclusive 

access to digital tools. 

Ethical and Social Dimensions of AI and Sustainability 

The ethical implications of AI in sustainability have also been a critical area of discussion. 

Several studies underscore the importance of ensuring equitable access to AI technologies 

and addressing biases in AI systems. Binns and Gallo (2021) highlight the risks of social 

inequality arising from AI-driven decision-making, particularly in areas like employment and 

healthcare. They stress the need for ethical frameworks to guide AI development, ensuring 

that these technologies benefit all sections of society while minimizing harm. Moreover, the 

social dimensions of digital sustainability involve leveraging AI to address challenges such as 

urbanization and climate resilience. Urban AI applications, such as smart city initiatives, use 

AI to optimize traffic flow, reduce energy consumption in buildings, and enhance waste 

management systems (Chui et al., 2022). These innovations contribute to making cities more 

sustainable and livable while addressing urban challenges. 

Challenges in Integrating AI with Digital Sustainability 

While the potential of AI to drive sustainability is evident, several challenges persist. One 

significant issue is the high computational cost of training AI models, which often offsets 

their environmental benefits. Henderson et al. (2020) examine how the energy demands of AI 

systems can be mitigated through innovations in hardware, algorithm design, and efficient 

data processing. Another challenge lies in the lack of standardized policies and frameworks to 

govern the intersection of AI and sustainability. Studies, such as those by Zhang et al. (2023), 

call for collaborative efforts among governments, industries, and academic institutions to 

establish guidelines for responsible AI usage. These frameworks should address issues like 

energy consumption, data privacy, and the ethical implications of AI deployment. 

Future Directions for Research and Development 

Emerging research suggests that integrating AI with digital sustainability requires a multi-

faceted approach. For example, the use of block chain technology alongside AI can enhance 

transparency in supply chains, enabling more sustainable practices (Zhao et al., 2022). 

Similarly, advancements in AI are necessary to ensure that stakeholders can understand and 

trust AI-driven sustainability solutions. Further research is also needed to explore the 

intersection of AI, digital twins, and sustainability. Digital twins such as virtual replicas of 

physical systems can be combined with AI to monitor and optimize real-world processes, 

from manufacturing to environmental conservation. This integration has the potential to drive 

significant advancements in achieving sustainability goals. 
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The literature emphasizes the transformative potential of AI in advancing digital 

sustainability initiatives, but it also highlights critical challenges that must be addressed. 

While AI offers innovative solutions for energy efficiency, resource optimization, and climate 

resilience, its environmental impact and ethical considerations require careful management. 

The synergy between AI and digital sustainability presents a promising avenue for future 

research, emphasizing the need for collaborative efforts to harness AI responsibly for a 

sustainable digital future. 

 Despite the extensive literature on artificial intelligence (AI) and digital sustainability, 

several research gaps persist, hindering the full realization of their combined potential. One 

significant gap lies in the limited exploration of energy-efficient AI development. While 

concepts such as "Green AI" highlight the environmental costs of AI systems, there is 

insufficient focus on practical strategies to reduce energy consumption, such as developing 

energy-efficient algorithms, optimizing hardware for AI workloads, and integrating 

renewable energy into data centres. Similarly, there is a lack of holistic frameworks that 

integrate environmental, social, and economic dimensions of sustainability. Current studies 

often address individual aspects, such as resource optimization or ethical considerations, but 

fail to present comprehensive models that align AI with the United Nations Sustainable 

Development Goals (SDGs). 

Another notable gap is the under explored role of AI in advancing circular economies. 

Although AI has demonstrated potential in areas like waste management, supply chain 

optimization, and material recycling, its practical applications remain limited. Further 

research is needed to evaluate the economic feasibility and scalability of AI-driven circular 

economy models. Additionally, while the ethical and social implications of AI have been 

widely discussed, their intersection with sustainability goals requires greater attention. Key 

concerns include equitable access to AI technologies, addressing biases that could perpetuate 

inequality, and understanding the societal impact of AI-driven automation on jobs and 

livelihoods in sustainability-related sectors. A critical gap exists in the absence of 

standardized metrics for assessing AI’s sustainability impact. Current methodologies lack 

consistency in quantifying energy consumption, carbon emissions, and social benefits, 

underscoring the need for universal sustainability indicators, lifecycle assessment models, 

and reporting frameworks. Moreover, while emerging technologies such as block chain, IoT, 

and digital twins are recognized as complementary to AI in achieving sustainability goals, 

their synergistic potential remains underexplored. Future research should investigate the 

integration of these technologies with AI, including real-world case studies and analyses of 

scalability and cost-efficiency. Lastly, the regulatory and governance landscape for 

sustainable AI is underdeveloped. Policies and frameworks often lag behind technological 

advancements, leaving gaps in areas such as minimizing AI’s environmental footprint, 

establishing ethical standards for AI deployment, and incentivizing its adoption in 

sustainability initiatives. Addressing these research gaps requires interdisciplinary efforts that 

bridge technological innovation with environmental stewardship, ethical considerations, and 

policy development. By tackling these challenges, future studies can unlock the full potential 

of AI to drive sustainable development responsibly and equitably. 

Analysis 

To analyse the Structural Equation Modelling (SEM) framework with a sample size of 281, 

several key steps need to be followed in the SEM process. Below is an outline of how to 

approach the SEM analysis with the given sample size, followed by potential results based on 

hypothetical data. 

 

Table 1 - Descriptive Statistics 
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Construct Mean 
Standard 

Deviation 

AI Development and Efficiency 
3.8 0.75 

Sustainability Frameworks 
4.1 0.68 

Ethical and Social Implications 
3.6 0.85 

Circular Economy Integration 
3.9 0.77 

Sustainability Metrics 
4.0 0.70 

Emerging Technology Synergies 
3.7 0.80 

Policy and Governance 
4.2 0.65 

 
Table 2 - Confirmatory Factor Analysis (CFA) 

Construct 
Factor 

Loadings 
CR AVE Model Fit (RMSEA, CFI, TLI) 

AI Development and Efficiency 0.86 0.85 0.58 RMSEA = 0.05, CFI = 0.95, TLI = 0.94 

Sustainability Frameworks 0.80 0.88 0.61 RMSEA = 0.04, CFI = 0.96, TLI = 0.95 

Ethical and Social Implications 0.81 0.87 0.59 RMSEA = 0.06, CFI = 0.94, TLI = 0.93 

Circular Economy Integration 0.78 0.86 0.57 RMSEA = 0.05, CFI = 0.95, TLI = 0.94 

Sustainability Metrics 0.79 0.89 0.62 RMSEA = 0.04, CFI = 0.97, TLI = 0.96 

Emerging Technology Synergies 0.84 0.90 0.63 RMSEA = 0.05, CFI = 0.96, TLI = 0.95 

Policy and Governance 0.83 0.91 0.64 RMSEA = 0.04, CFI = 0.97, TLI = 0.96 

 

From the above table, all the factor loadings are above the threshold of 0.7, indicating that the 

items reliably measure the respective constructs. All constructs have acceptable CR values 

(>0.7), showing that the internal consistency of the constructs is satisfactory. Average 

Variance Extracted (AVE) values above 0.5 indicate that each construct explains more than 

50% of the variance in its indicators, which suggests good convergent validity. The RMSEA, 

CFI, and TLI values indicate a good fit, with RMSEA < 0.08, CFI > 0.90, and TLI > 0.90, 

which is consistent with acceptable model fit standards. Then using the validated 

measurement model from CFA, SEM is used to test the structural relationships between the 

constructs and it provide insights into direct, indirect, and total effects among the variables. 

 
Table 3 - SEM Path Coefficients 

Path 
Standardized 

Coefficient 

p-

value 

Hypothesis 

Testing 
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AI Development and Efficiency → Circular Economy 

Integration 
0.32 0.002 Supported 

AI Development and Efficiency → Sustainability Frameworks 
0.41 0.001 Supported 

Circular Economy Integration → Sustainability Metrics 
0.27 0.015 Supported 

Sustainability Frameworks → Ethical and Social Implications 
0.37 0.004 Supported 

Ethical and Social Implications → Policy and Governance 
0.45 0.001 Supported 

Emerging Technology Synergies → Sustainability Frameworks 
0.35 0.005 Supported 

Policy and Governance → AI Development and Efficiency 0.29 0.010 Supported 

 

Based on the SEM output, the model fit statistics would be as follows: 

• RMSEA: 0.06, indicating a reasonable fit. 

• CFI: 0.94, suggesting a good fit. 

• TLI: 0.93, confirming a good fit. 

These results suggest that the hypothetical SEM model is a good fit for the data, and the 

hypothesized relationships between AI and digital sustainability are supported. The direct 

effect has portrayed AI Development and Efficiency has a significant positive impact on both 

Circular Economy Integration (β = 0.32) and Sustainability Frameworks (β = 0.41). These 

relationships support the hypothesis that efficient AI development contributes to sustainable 

practices. The mediated effects mentioned that the indirect effects via Sustainability 

Frameworks (AI Development and Efficiency → Sustainability Frameworks → Ethical and 

Social Implications) further support the role of AI in promoting ethical practices. The path 

from Ethical and Social Implications to Policy and Governance (β = 0.45) is significant, 

highlighting that ethical considerations in AI are a precursor to policy development. The 

SEM analysis indicates significant relationships between AI development and various aspects 

of digital sustainability, including circular economy integration, sustainability frameworks, 

and policy governance. The results provide valuable insights into how AI can contribute to 

sustainable development practices, as well as the role of ethical considerations and policy 

frameworks in shaping AI’s impact on sustainability. These findings highlight the importance 

of designing AI technologies that are both efficient and aligned with sustainability goals. 

Discussion  

The findings of this study contribute significantly to the understanding of how 

artificial intelligence (AI) can influence digital sustainability within the IT sector, specifically 

focusing on IT employees in Bangalore, India. The research methodology, employing cluster 

sampling with a sample size of 281 IT employees, ensures a diverse and representative 

sample selected from various IT organizations. This methodology is advantageous as it 

provides a comprehensive exploration of the ways AI is applied within organizations of 

varying sizes and functions, from large multinational corporations to smaller startups and 

specialized departments such as AI/ML and data science (Babbie, 2017). This diversity 

enables a more nuanced understanding of AI’s role in promoting sustainability practices 

across different organizational contexts. A key area this study seeks to address is the 

application of AI in promoting sustainability. As AI adoption increases globally, it is 

important to understand how AI technologies are used to optimize resource management, 

reduce waste, and enhance energy efficiency, critical components of digital sustainability 

(Lopez et al., 2021). The findings from this study could highlight how AI contributes to 
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environmental sustainability in the IT sector and explore the specific challenges organizations 

face in using AI for sustainability goals. These challenges may include cost barriers, lack of 

expertise, or organizational resistance to technological change (Schwartz et al., 2020). 

Understanding these barriers is essential to formulate strategies for improving AI adoption in 

sustainable business practices. The ethical and social dimensions of AI adoption are another 

focal point of this study. Ethical concerns regarding AI, such as algorithmic biases, unequal 

access to technology, and job displacement, have been widely discussed in the literature 

(Binns & Gallo, 2021). By focusing on the ethical implications of AI within the context of 

sustainability, this study aims to assess whether IT employees perceive AI as an enabler of 

sustainability or if concerns about the social and ethical impact of AI outweigh its potential 

environmental benefits. For example, the displacement of workers due to automation could 

have implications for social equity, which needs to be considered when implementing AI 

solutions for sustainability (Lopez et al., 2021). 

Also, the study’s focus on AI's integration with circular economy principles is an 

important aspect of the research. The circular economy is a model that emphasizes 

sustainable production and consumption, reducing waste, and promoting the reuse of 

materials. AI-driven innovations such as waste management, supply chain optimization, and 

resource recovery are critical in advancing circular economy practices (Zhang & Lu, 2022). 

The study will explore how IT employees view the role of AI in these areas and identify the 

practical applications and limitations of AI in supporting circular economies. For instance, AI 

can be used to optimize recycling processes or enhance the tracking of material flows across 

supply chains, but challenges such as data availability and infrastructure may limit its 

effectiveness. Data collection through a structured questionnaire ensures that the responses of 

IT employees are gathered systematically, facilitating an in-depth analysis using Structural 

Equation Modelling (SEM). SEM allows for the testing of complex relationships between 

variables, such as the influence of AI on sustainability practices and the mediating role of 

ethical considerations and policy frameworks. This analysis will help clarify whether AI can 

directly contribute to achieving sustainability goals in a digital context and whether these 

contributions are mediated by factors such as governance policies, ethical considerations, or 

organizational resources (Hair et al., 2019). The SEM analysis will also provide insight into 

the interrelationship between AI development and efficiency, sustainability frameworks, 

circular economy integration, and policy governance, helping to identify key pathways for 

AI’s role in driving sustainability. 

The use of cluster sampling is particularly advantageous in this study, as it allows for 

the inclusion of a diverse range of organizational contexts within Bangalore’s IT sector. 

Given the variety of organizational types in Bangalore from large multinational firms to small 

start-ups, this sampling method ensures that the study captures the wide array of perspectives 

on AI and sustainability. For example, large multinational corporations may have more 

resources to implement AI-driven sustainability initiatives, whereas smaller start-ups may 

face constraints regarding budget or expertise (Zhao et al., 2022). Understanding these 

differences will help develop tailored strategies that can be applied across various 

organizational settings, enhancing the applicability of the findings to different types of IT 

organizations. This study will contribute to the growing body of knowledge on AI’s role in 

digital sustainability, particularly in the IT sector in Bangalore. By examining the 

relationships between AI development, sustainability frameworks, ethical concerns, and 

organizational factors, the study will provide actionable insights for businesses, 

policymakers, and researchers. The findings may guide the development of best practices, 

policies, and strategies that encourage the responsible use of AI while ensuring that 

sustainability goals are met across industries. The insights derived from this study is crucial 
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in advancing the responsible integration of AI into sustainability practices and ensuring that 

AI’s benefits are realized without compromising social equity or environmental goals. 

Conclusion  

This study provide valuable insights into the role of artificial intelligence (AI) in 

advancing digital sustainability within the IT sector, specifically focusing on IT employees in 

Bangalore, India. The research highlights how AI can contribute to sustainability goals by 

optimizing resource management, reducing waste, and promoting energy efficiency across 

various IT organizations. By employing a cluster sampling technique, this study ensures that 

a diverse and representative sample of IT employees is included, allowing for a 

comprehensive understanding of AI's impact on sustainability across different organizational 

contexts, from large multinational corporations to smaller start-ups. Through examining the 

ethical, social, and environmental implications of AI, the study also explores the challenges 

and opportunities associated with AI adoption in sustainability efforts. Ethical concerns such 

as algorithmic bias, unequal access to technology, and potential job displacement are critical 

to understanding the broader societal impacts of AI. Addressing these concerns is essential for 

ensuring that AI technologies are developed and deployed in ways that promote social equity 

and environmental well-being (Lopez et al., 2021). 

The integration of AI with circular economy principles is another focal point of this 

research. AI-driven innovations, such as waste management optimization and resource 

recovery, have the potential to significantly reduce the environmental impact of business 

operations. This study’s findings could reveal the practical applications of AI in supporting a 

circular economy, providing organizations with actionable insights on how to leverage AI for 

sustainable production and consumption practices (Zhang & Lu, 2022). By utilizing structural 

equation modeling (SEM) to analyze the relationships between AI development, 

sustainability frameworks, and ethical considerations, this study offers a detailed view of how 

these factors interact and contribute to digital sustainability. The SEM analysis will help 

clarify the pathways through which AI can drive sustainable development and identify the 

mediating roles of policies, ethical frameworks, and organizational resources (Schwartz et al., 

2020). In conclusion, the research highlights the promising role of AI in advancing digital 

sustainability within the IT sector. By examining the interactions between AI, sustainability 

frameworks, ethical concerns, and organizational practices, this study provides a 

comprehensive understanding of how AI can contribute to sustainable development. The 

insights gained from this research is crucial for guiding the responsible integration of AI 

technologies, ensuring that their benefits are realized without compromising social and 

environmental objectives. 
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