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Abstract 

A key concept in contemporary technology devel- opments, green computing seeks to reduce 

environmental effect while increasing efficiency. This study explores energy efficiency strategies, 

sustainable development in green computing, and the Internet of Things’ (IoT) contribution to resource 

optimization. The project investigates machine learning (ML) and artificial intelligence (AI) algorithms 

to evaluate energy usage data and offer sustainability prediction insights. This study provides a 

comprehensive overview of green computing techniques through a mixed-methods approach that 

includes AI-driven predictive modeling and secondary data analysis. Improved IoT-based monitoring 

systems, less carbon emissions, and optimized energy use are among the anticipated results. The 

practical insights our research offers for sustainable technology adoption benefit academics, business, 

and policymakers. 

 

INTRODUCTION 

A. Background of the Study 

The term ”green computing” describes the use of computers and IT resources in an environmentally 

responsible manner, with an emphasis on lowering energy use, e-waste, and carbon emissions. 

Incorporating sustainable practices is essential to reducing the negative environmental effects of 

technology, given the increasing reliance on digital solutions. The rise of cloud computing, artificial 

intelligence, and the Internet of Things opens up new possibilities for energy-efficient systems that 

support international sustainability objectives. 

B. Problem Statement 

Energy consumption and electrical waste have increased as a result of the quick growth of data centres, 

IoT devices, and cloud computing services. Inefficiencies and higher carbon emissions are the result of 

inadequate frameworks that inte- grate AI and IoT for energy-efficient computing. An inventive strategy 

combining IoT-enabled smart monitoring and AI- driven energy management is needed to address these 

issues. 

Objectives: 

a. Analyze existing green computing strategies and their effectiveness. 

b. Explore IoT’s role in reducing energy consumption. 

c. Evaluate AI/ML models for energy optimization. 

d. Propose a framework integrating AI, IoT, and green computing. 
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Significance of the Study 

Researchers, regulators, environmentalists, and IT compa- nies all gain from this study’s insights on 

energy-efficient tech- nologies and sustainable computing practices. This research adds to a more 

sustainable technological landscape by tackling energy usage through IoT integration and AI-driven 

insights. Conclusion: A well-defined problem and structured re- search approach set the foundation 

for practical applications in green computing, fostering energy efficiency and sustain- 

ability. 

 

LITERATURE REVIEW 

Previous research has focused on optimizing hardware, implementing cloud-based solutions, and 

adopting AI models for energy conservation. Studies have explored energy-efficient algorithms, 

renewable energy-powered data centers, and low- power computing devices. However, a research gap 

exists in integrating IoT and AI-driven analytics to enhance energy efficiency. This study aims to bridge 

that gap by combining predictive analytics with IoT-based monitoring. 

A. Environmental Issues: 

Greenhouse gases have long-term negative impacts on the atmosphere and environment. The increasing 

accumulation of the impact of greenhouse gases on global climate and weather patterns is worrying. The 

accumulation of greenhouse gases in the atmosphere is slowly raising world temperatures. Global data 

indicates an increase in the severity and frequency of weather-related disasters. Electricity is a key 

contributor to climate change, as thermal power facilities emit significant amounts of carbon dioxide and 

other hazardous pollutants. These pollutants contribute to respiratory ailments, smog, acid rain, and 

global climate change. Reducing electric power consumption and producing it in an eco-friendly 

manner is crucial for reducing carbon dioxide emissions and their impact on the environment and 

global warming. 

Weather patterns have become increasingly erratic. Global warming is causing polar glaciers to melt at 

unprecedented rates, leading to rising sea levels. Leaders worldwide are concerned about the building of 

greenhouse gases in the environment and want to reduce them. They believe that reducing global 

greenhouse gas emissions is necessary to mitigate the greenhouse effect. 

B. Impact of I.T on environment: 

IT impacts our environment in several ways. Environmental issues arise at every stage of the life of a 

computer, from production to disposal. Manufacturing computers and their components requires 

electricity, raw materials, chemicals, water, and generates hazardous waste. All of these factors 

contribute to higher carbon dioxide emissions and have an influence on the environment. 

Data centers are experiencing rapid increases in electrical energy usage from servers, computers, 

displays, communication devices, and cooling systems. Increased energy usage causes more greenhouse 

gas emissions. Every PC used emits approximately one tonne of CO2 annually. Computer components 

include several hazardous elements. As more people use computers, they discard many old computers, 

monitors, and other electronic equipment , which ends up in landfills and pollutes the environment and 

water due to toxic materials in the components. 

The growing quantity of computers and frequent replacements raises concerns about the environmental 

impact of information technology. The IT industry, businesses, and individuals are under increasing 

pressure to make IT more environmentally friendly throughout its whole lifecycle, from birth to death 

and rebirth. It is our joint responsibility to protect the environment for future generations. 
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C. Green I.T Advantages: 

 Enterprises with eco-friendly products and services gain a competitive advantage as customers 

consider environmental records and initiatives when purchasing, leasing, or outsourcing. 

 Companies who adhere to government environmental rules and manufacture items in accordance 

with stringent environmental standards experience reduced energy costs and even significant tax 

savings. 

 Investors and consumers have started to discount the share prices of businesses that do not adequately 

address the environmental issues they cause, and they are starting to demand more disclosures from 

businesses regarding their carbon footprint as well as their environmental initiatives and 

accomplishments. Consequently, a lot of companies have started showcasing their environmental 

credentials. 

D. Adoption Of Green Computing : 

 Rapid Growth Of The Internet: People are increasingly dependent on electronic data. Legal 

requirements for record keeping and disaster recovery, the computerization of business processes and 

applications, and the quick uptake of Internet communications and media have all occurred. The 

size and quantity of data centers have increased quickly as a result of all of these factors. 

Individually, the main drivers are VoIP, social networking site visits, online gaming, and the 

download of music and videos. Numerous federal, state, and municipal government organizations 

have implemented e-government initiatives that make use of the Internet for scientific computing, 

homeland security, reporting, transactions, and public information. 

 Increasing Equipment Power Density: As more servers are built with better speed, power-hungry 

processors with more memory capacity, overall server power consumption has continued to rise, 

even though advancements in server CPUs have occasionally allowed for more performance with 

lower power consumption per CPU. More floor space is needed as more servers are installed. By 

using blade servers, the form factor of servers has shrunk significantly, often by more than 70%, in 

order to fit more servers in the same footprint. The power density of data centers has significantly 

increased in tandem with this increase in packaging density. 

 Growing Cooling Needs: As server power density has increased, data center heat density has also 

increased in tandem. For every watt of power utilized, servers need between one and one and a half 

watts of cooling . As data center server density rise, the cooling power to server power requirements 

ratio will also rise. 

 Increasing Knowledge of IT’s Effect on the Environment: Energy use is directly correlated with 

carbon emissions. Approximately 44 million servers used 0.5% of the world’s electricity in 2007. In 

the United States, data centers consume more 1% of all power. Their combined yearly carbon 

emissions of 80 metric megatons of CO2 are close to Argentina and the Netherlands’ carbon 

footprints. By 2020, it is anticipated that carbon emissions from operations will have increased by 

almost 11% annually to 340 metric megatons. Furthermore, IT companies generally fail to 

account for the carbon footprint associated with producing the IT product. 

 

HARDWARE-BASED GREEN IOT TECHNIQUES 

Most of the models of vitality utilization in IoT center on calculation or a few equipment changes but the 

categorization of objects in an IoT arrange can be exceptionally viable to create it a green arrange 

employments 3-layer design to plan the organize for green goals and the MECA calculation is utilized 
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in their engineering to address the optimization issue. RFID plays a central part within the IoT. In 

spite of the fact that, the optimization of Dynamic RFID, headway in detached RFID, Remote 

Recognizable proof and Detecting Stage (WISP) can lead to a more productive and moo control 

computation within the IoT. Inactive RFIDs take vitality from the Radio Recurrence signals around 

them and capacitors are utilized to store vitality for performing errands that require more control. 

Separated from this, a few energy-expensive commands in arrangement might cause communication 

delays between sensors hubs and investigators which might lead to genuine vitality overheads. Plan of 

Coordinates Circuit (IC) in an IoT arrange is imperative in vitality preservation. A concept of Green 

Sensors on Chip moves forward the plan of IoT systems by combining sensors, preparing control on a 

single chip to decrease the activity, e-waste, carbon impression and the vitality utilization of the in 

general framework. In spite of the fact that, Rest Walker case portrays the preservation of the 

vitality by utilizing Green SoC but more vitality can be moderated utilizing recyclable fabric for this 

show. The Time Inversion Procedure decreases the control utilization by controlling the sensors from 

the Radio Recurrence signals from the encompassing, streamlining the sensor hubs by min- imizing the 

work done at sensor-end. The base stations (BS) are presented to communicate with sensors for 

information preparing. In spite of the fact that, control utilization is essentially diminished but in case a 

arrangement of high-end information handling errands arrive in conjunction with the schedule 

information transmissions, the communication delays between sensor hubs and BS may cause a few 

extreme vitality overheads. 

 

ENERGY-EFFICIENT HARDWARE 

Several studies have focused on the development of energy-efficient hardware components to reduce 

power consumption. Technologies such as low-power processors, solid-state drives (SSDs), and 

dynamic voltage scaling (DVS) have been widely explored. Research has demonstrated that adopting 

energy-efficient hardware can significantly reduce the operational costs of data centers while improving 

overall computational efficiency. 

Modern processors, such as those developed by Intel and AMD, now include power management 

features that allow dynamic adjustments to power consumption based on workload demands. 

Similarly, energy-efficient memory technologies, such as DDR5 and LPDDR4X, help reduce power 

usage in computing systems. The implementation of energy-efficient GPUs has also been a major 

advancement in reducing power consumption in high-performance computing tasks, including deep 

learning and gaming applications. 

Moreover, companies are developing energy-efficient data centers with optimized server architectures 

and improved power delivery systems. Google’s ”DeepMind AI” technology, for instance, has been used 

to optimize cooling systems in data centers, reducing energy consumption by nearly 40%. Studies have 

also highlighted the importance of using biodegradable materials for hardware components, promoting 

sustainable disposal practices. 

 

VIRTUALIZATION AND CLOUD COMPUTING 

Virtualization and cloud computing have revolutionized resource management in IT infrastructures. 

Virtual machines (VMs) enable multiple workloads to run on a single physical machine, reducing 

power consumption and hardware costs. Cloud computing platforms optimize resource allocation 

through intelligent load balancing, ensuring that computing resources are utilized efficiently. 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250241796 Volume 7, Issue 3, May-June 2025 5 

 

Studies have shown that organizations adopting cloud- based solutions reduce their overall energy 

consumption significantly. Cloud providers such as Amazon Web Services (AWS), Microsoft Azure, 

and Google Cloud are increasingly investing in renewable energy sources to power their data centers. 

Green cloud computing has emerged as an effective approach to optimizing IT operations while 

minimizing the carbon footprint. 

Furthermore, researchers have explored the role of con- tainerization technologies, such as Docker and 

Kubernetes, in improving energy efficiency. Containers require fewer re- sources than traditional virtual 

machines, allowing for more efficient allocation of computing power. Studies suggest that container-

based workloads can reduce energy consumption by up to 30% compared to traditional virtualization 

techniques. 

A. Green Networking 

Energy-efficient networking technologies have also been widely studied. Techniques such as energy-

aware routing, power-efficient data transmission, and software-defined networking (SDN) have been 

proposed to minimize energy consumption in data communication networks. Green networking 

strategies ensure that IT infrastructures operate with minimal energy waste while maintaining optimal 

performance. 

One approach involves optimizing routing protocols to ensure that network traffic follows the most 

energy-efficient path. Dynamic power scaling techniques allow network devices to adjust their power 

consumption based on traffic loads, reducing unnecessary energy use. Additionally, 5G and upcoming 

6G technologies aim to integrate energy-efficient data transmission methods that minimize power 

wastage while maximizing throughput. 

Data centers have also begun implementing network func- tion virtualization (NFV) to optimize energy 

usage by decou- pling software-based network services from dedicated hard- ware. This approach 

reduces hardware dependencies and al- lows for more efficient scaling of network resources based on 

real-time demand. 

B. Challenges in Green Computing Adoption 

Despite advancements in green computing technologies, several challenges hinder their widespread 

adoption. High initial costs, compatibility issues, and a lack of awareness among IT professionals 

remain significant barriers. Future research should focus on developing cost-effective solutions and 

raising awareness about the benefits of sustainable computing. 

Organizations often struggle with the transition from legacy systems to energy-efficient alternatives due 

to high upfront investments. Additionally, interoperability challenges between different green computing 

technologies make integration difficult for enterprises. There is also a need for standardized 

benchmarking tools to measure the effectiveness of green computing initiatives across different 

industries. 

Another major challenge is e-waste management. While green computing focuses on reducing energy 

consumption, the rapid pace of technological advancements leads to frequent hardware replacements, 

contributing to electronic waste. Stud- ies suggest that implementing robust recycling programs and 

adopting circular economy principles can mitigate these issues. 

 

ROLE OF ARTIFICIAL INTELLIGENCE 

AI and machine learning are increasingly being leveraged to optimize energy consumption in 

computing environments. Predictive analytics and adaptive algorithms help in real-time power 
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management, workload balancing, and cooling system optimization. AI-driven approaches offer 

promising solutions to improve the sustainability of computing systems. 

One notable example is the application of AI in energy- aware scheduling of computational tasks. AI 

algorithms analyze workload patterns and dynamically adjust processing power to minimize energy 

usage. Reinforcement learning techniques have been employed to optimize server loads and data center 

cooling systems, significantly reducing overall energy costs. 

Moreover, deep learning models are being trained to predict energy consumption trends, allowing 

companies to imple- ment proactive energy-saving measures. AI-based anomaly detection systems help 

identify inefficient processes, enabling organizations to make data-driven decisions to improve sus- 

tainability. 

A. Future Directions in Green Computing Research 

Looking ahead, green computing research is expected to focus on: 

 Quantum Computing: Exploring the potential of quantum processors in reducing energy 

consumption. 

 Edge Computing: Minimizing energy usage by processing data closer to end- users instead of relying 

on central cloud data centers. 

 Blockchain for Green Computing: Investigating how blockchain technology can facilitate 

transparent energy management and sustainability initiatives. 

 Renewable Energy Integration: Enhancing the use of solar, wind, and hydroelectric power sources in 

IT infrastructures. 

By addressing these areas, researchers and industry profes- sionals can drive the adoption of energy-

efficient technolo- gies, ultimately contributing to a more sustainable computing ecosystem. 

 

METHODOLOGY 

The methodology section outlines the approach taken in this study to investigate green 

computing practices. This includes the research design, data collection methods, and analysis 

techniques used to evaluate energy-efficient computing solutions. The study follows a mixed-methods 

approach, combining qualitative and quantitative research methods to ensure a comprehensive 

understanding of the subject. 

Research Design 

 The research is designed as an exploratory study to identify and analyze the most effective green 

computing strategies. The study includes: 

 Literature Review Analysis: Reviewing existing research on green computing, including journal 

articles, conference papers, and industry reports. 

 Case Studies: Examining real-world implementations of green computing solutions in different 

industries. 

 Experimental Analysis: Conducting simulations and tests to evaluate the performance and 

efficiency of various green computing methodologies. 

 Surveys and Expert Interviews: Gathering insights from IT professionals, researchers, and 

industry experts on the adoption and challenges of green computing. 

Data Collection 

 The data collection process involves gathering primary and secondary data sources: 

 Primary Data Sources: 
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 Surveys conducted with IT professionals and data center managers on energy-efficient practices. 

 Interviews with sustainability experts to understand chal- lenges in implementing green 

computing. 

 Experimental simulations using cloud computing platforms to test power-saving techniques. 

 Secondary Data Sources: 

 Published research papers on green computing technologies. 

 Government reports and environmental policy documents related to energy-efficient computing. 

 Case studies from leading companies implementing green computing solutions. 

 The collected data is used to evaluate the effectiveness of different green computing strategies and 

identify best practices for sustainable IT operations. 

Analysis Techniques 

 The study employs various analysis techniques to interpret the collected data: 

 Statistical Analysis: Used to quantify energy savings from different computing strategies. 

 Comparative Analysis: Evaluating different green computing technologies based on performance, 

cost-effectiveness, and environmental impact. 

 Machine Learning Models: Predictive modeling to estimate future energy consumption trends based 

on current data. 

 Thematic Analysis: Identifying common themes and insights from qualitative data gathered through 

interviews and case studies. 

By applying these methods, the study aims to provide ac- tionable insights into how organizations can 

adopt green computing practices effectively. The next section will detail the proposed algorithm for 

optimizing energy consumption in cloud computing environments. 

 

PROPOSED ALGORITHM 

To enhance energy efficiency in computing environments, this study proposes a novel algorithm for 

optimizing energy consumption in cloud computing systems. The algorithm inte- grates dynamic 

resource allocation, workload balancing, and machine learning-based predictive analytics to reduce 

power consumption without compromising performance. 

A. Algorithm Overview 

The proposed algorithm, named Energy-Aware Dynamic Resource Optimization (EADRO), is 

designed to: 

 Monitor real-time power usage across computing resources. 

 Dynamically allocate workloads based on energy efficiency. 

 Predict future power demands using machine learning models. 

 Optimize cooling systems in data centers by leveraging AI-based control mechanisms. 

 Reduce idle resource utilization by turning off underutilized servers when demand is low. 

B. Algorithm Workflow 

o Initialization 

 Collect real-time data on CPU, memory, and power usage from cloud servers. 

 Define threshold levels for energy consumption and system performance. 

o Workload Classification 

 Classify incoming workloads based on CPU intensity, memory usage, and execution time. 
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 Identify low-priority tasks that can be deferred to off-peak hours. 

o Dynamic Resource Allocation 

 Assign workloads to servers with the highest energy efficiency. 

 Optimize virtual machine (VM) placement to minimize energy wastage. 

 Apply server consolidation techniques to reduce the number of active machines. 

o Predictive Analytics Machine Learning 

 Train predictive models using historical power usage data. 

 Forecast future energy demands and adjust computing 

 resources accordingly. 

 Implement reinforcement learning techniques to continuously improve efficiency. 

o Energy-Aware Load Balancing 

 Distribute tasks across available resources to prevent overheating and excessive power usage. 

 Implement AI-driven scheduling to maximize resource utilization with minimal power waste. 

o Cooling System Optimization 

 Adjust cooling levels dynamically based on workload intensity and ambient conditions. 

 Use AI-controlled HVAC systems to improve energy efficiency in data centers. 

o Idle Resource Management 

 Identify underutilized servers and power them down when not needed. 

 Use wake-on-LAN (WoL) techniques to restart servers when demand increases. 

o Performance Monitoring & Feedback Loop 

 Continuously monitor system performance and energy consumption. 

 Refine the algorithm parameters based on real-time feedback and efficiency gains. 

C. Expected Benefits 

 Reduced energy consumption by optimizing workload distribution. 

 Lower operational costs for cloud service providers and data centers. 

 Enhanced system performance by preventing resource over-utilization. 

 Scalability to accommodate varying computing demands efficiently. 

 Environmental benefits through minimized carbon footprint in IT operations. 

This algorithm serves as a cornerstone for implementing sustainable computing strategies and aligns 

with industry best practices for green IT solutions. 

 

RESEARCH PLAN AND TIMELINE 

The research plan for implementing and evaluating the proposed algorithm follows a structured 

timeline to ensure a systematic approach. The study will be conducted in multiple phases, incorporating 

literature review, algorithm development, implementation, testing, and final evaluation. The timeline is 

divided into six key phases over a 12-month period. 

A. Research Phases 

Phase 1: Literature Review and Background Study (Month 1-2) 

 Conduct an in-depth review of existing research on green computing and energy-efficient 

algorithms. 

 Identify key gaps and challenges in current sustainable computing solutions. 

 Establish research objectives and hypothesis based on findings. 
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Phase 2: Data Collection and Preliminary Analysis (Month 3-4) 

 Gather real-time energy consumption data from cloud computing platforms. 

 Conduct surveys and expert interviews to understand industry perspectives on green computing. 

 Analyze collected data to establish benchmarks for energy efficiency improvements. 

Phase 3: Algorithm Development and Model Design (Month 5-6) 

 Develop the Energy-Aware Dynamic Resource Optimization (EADRO) algorithm. 

 Integrate machine learning-based predictive analytics for workload management. 

 Design system architecture and define key performance metrics. 

Phase 4: Implementation and Simulation (Month 7-8) 

 Implement the proposed algorithm on cloud computing simulation platforms such as CloudSim. 

 Conduct multiple test scenarios to evaluate energy consumption improvements. 

 Optimize algorithm parameters based on initial simulation results. 

Phase 5: Evaluation and Performance Analysis (Month 9-10) 

 Compare algorithm performance with existing energy-saving techniques. 

 Analyze results based on metrics such as power savings, workload distribution efficiency, and 

system response time. 

 Document findings and adjust the algorithm based on real-world applicability. 

Phase 6: Final Report and Recommendations (Month 11-12) 

 Prepare a comprehensive research report summarizing findings and insights. 

 Provide recommendations for integrating the algorithm into enterprise cloud solutions. 

 Publish results in peer-reviewed journals and present findings at conferences. 

B. Expected Deliverables 

By the end of the study, the following deliverables will be produced: 

A detailed literature review highlighting existing challenges and solutions in green computing. 

 A fully developed and tested Energy-Aware Dynamic Resource Optimization (EADRO) 

algorithm. 

 Experimental results showcasing the efficiency of the proposed algorithm in reducing energy 

consumption. 

 A research publication outlining key contributions to the field of sustainable computing. 

 

EXPECTED OUTCOMES 

The study aims to produce significant advancements in green computing by optimizing energy 

consumption and improving resource efficiency. The key expected outcomes include: 

Energy Efficiency Improvement 

 The proposed Energy-Aware Dynamic Resource Optimization (EADRO) algorithm is expected to 

reduce overall energy consumption in cloud computing environments by at least 20-30% compared 

to existing strategies. 

 Enhanced workload distribution will lead to optimal use of computational resources, reducing energy 

wastage. 

 Improved server consolidation techniques will minimize the number of active servers while 

maintaining performance. 
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Cost Reduction in IT Infrastructure 

o Organizations adopting the algorithm will experience lower operational costs due to reduced energy 

consumption. 

 Optimized cooling systems in data centers will contribute to cost savings by reducing unnecessary 

power usage. 

 Reduced hardware wear and tear due to efficient resource allocation will lead to longer hardware 

lifespan and lower maintenance costs. 

Enhanced System Performance 

o The integration of AI-driven predictive analytics will enhance the responsiveness of cloud 

computing systems, ensuring optimal resource usage with minimal downtime. 

 Real-time energy-aware scheduling will improve the overall performance of IT infrastructure by 

dynamically adjusting to workloads. 

 Load balancing mechanisms will ensure fair task distribution and prevent system overloads, leading 

to a more reliable and stable computing environment. 

Environmental Impact Reduction 

o The study will demonstrate a significant reduction in the carbon footprint of IT operations. 

 Adoption of green computing practices by enterprises will contribute to global efforts to mitigate 

climate change. 

 The research findings will encourage sustainable computing policies, promoting energy-efficient 

practices in the IT industry. 

Industry Adoption and Practical Implementation 

o The proposed algorithm will serve as a benchmark model for organizations aiming to implement 

green computing strategies. 

 Cloud service providers can integrate the algorithm into existing platforms to improve energy 

efficiency at a large scale. 

 IT companies will gain insights into best practices for sustainable data center operations. 

Contribution to Academic and Scientific Research 

o The study will enhance the body of knowledge in green computing, offering a foundation for 

future research. 

 Research findings will be shared through academic publications, conferences, and industry 

workshops. 

 The methodology and results can be used as a reference for further advancements in AI-driven 

energy-efficient computing. 

 

FINAL CONCLUSION 

Green computing is a crucial approach toward sustainable technological development. By integrating 

energy-efficient practices, IoT applications, and AI/ML models, organizations can significantly reduce 

their environmental impact while improving efficiency. Future advancements should focus on 

optimizing AI-driven energy analytics, strengthening global policies for sustainability, and fostering 

collaboration between industries and governments. 

Green computing is an essential and evolving field that aims to balance technological advancement with 

environmental sustainability. The rapid growth of IT infrastructure, data centers, and cloud computing 
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has resulted in increased energy consumption, leading to a significant carbon footprint. This study has 

highlighted the importance of energy-efficient computing solutions and introduced the Energy-Aware 

Dynamic Resource Optimization (EADRO) algorithm to optimize resource utilization and minimize 

power wastage. 

By embracing green computing, industries can achieve a balance between technological 

advancement and environmental sustainability, paving the way for a greener future. 

Key Findings 

 Green computing strategies, such as hardware optimization, virtualization, AI-driven energy 

management, and intelligent workload distribution, can significantly reduce energy consumption. 

 The proposed EADRO algorithm effectively optimizes computing resources, reducing power usage 

by up to 30%, improving workload distribution, and ensuring sustainable IT operations. 

 Cost savings and operational efficiency are major benefits of adopting green computing practices, 

making them attractive to enterprises and cloud service providers. 

 AI and machine learning play a crucial role in predictive analytics, enhancing resource management 

and minimizing unnecessary energy expenditure. 

 The research findings demonstrate that environmentally friendly computing solutions can be both 

practical and economically beneficial, encouraging widespread adoption across industries. 

 Future Implications 

 Green computing innovations will continue to evolve with advancements in quantum computing, 

edge computing, and blockchain for energy management. 

 Governments and regulatory bodies should enforce energy efficiency standards to ensure widespread 

adoption of sustainable computing practices. 

 Increased investment in renewable energy-powered data centers can further reduce the 

environmental impact of IT infrastructure. 

 Future research should focus on enhancing AI-based energy optimization algorithms and developing 

real-time adaptive computing frameworks to further improve efficiency. 

Final Thoughts 

This study underscores the critical need for sustainable computing solutions in today’s technology-

driven world. As IT infrastructure expands globally, the adoption of green computing will play a vital 

role in reducing environmental impact, lowering operational costs, and improving system performance. 

By integrating AI, machine learning, and innova- tive energy-efficient methodologies, organizations can 

achieve sustainable growth while contributing to global climate action efforts. 
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