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ABSTRACT: The rapid digitization of the healthcare industry has led to increased reliance on information technology 

systems, resulting in higher energy consumption and electronic waste. Green computing, which emphasizes 

environmentally sustainable and energy-efficient computing practices, offers an effective solution to mitigate these 

impacts. This paper explores the integration of green computing in healthcare environments, highlighting its potential 

to reduce the environmental footprint while enhancing operational efficiency. Key strategies such as virtualization, 

cloud computing, smart facility management and proper e-waste disposal are examined for their applicability and 

benefits in medical settings. The paper also discusses the challenges associated with implementing green IT solutions, 

including cost, compatibility, and staff training. Through this study, it is evident that green computing not only supports 

sustainability goals but also contributes to cost savings and improved healthcare service delivery. The adoption of these 

practices is essential for building a more resilient and eco-friendly healthcare infrastructure 
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I. INTRODUCTION 

 

Green computing, also known as sustainable computing, refers to the efficient and eco-friendly use of 

technology to reduce environmental impact. In the healthcare sector, where digital transformation is accelerating, green 

computing plays a critical role in minimizing energy consumption, reducing electronic waste, and promoting 

sustainable practices. From energy-efficient data centers to tele-medicine platforms and smart hospital systems, green 

computing solutions are reshaping how healthcare services are delivered. This shift not only supports environmental 

goals but also improves operational efficiency, lowers costs, and ensures long-term sustainability in healthcare 

infrastructure. As healthcare systems around the world seek to balance innovation with environmental responsibility, 

green computing emerges as a key enabler of a more sustainable and resilient future. 

 

II. LITERATURE REVIEW 
 

Several studies have explored the benefits of green computing in various industries. In healthcare, research has 

focused on energy-efficient data centers, virtualization, cloud computing, and the use of renewable energy sources. For 

example, a study by Smith et al. (2019) demonstrated that virtualization reduced server energy consumption by 30% in 

a large hospital network. Another study by Kumar and Rao (2020) highlighted the potential of cloud computing to 

decrease the carbon footprint of EHR systems. These findings underscore the importance of adopting green computing 

practices in healthcare to improve both environmental sustainability and economic efficiency.These studies emphasize 

the need for energy-efficient hardware and virtualization techniques to reduce power usage while maintaining system 

performance. Research by laid the foundation for understanding green computing principles, focusing on energy 

conservation, recycling of electronic components, and responsible disposal of e-waste. In the healthcare context, these 

principles have been adapted to support the development of smart hospitals and the integration of low-power medical 

devices.Other works, such as those by explore how telemedicine and cloud-based health services can reduce the carbon 

footprint by minimizing patient travel and reducing the need for physical infrastructure. Meanwhile, studies on green 

data centers (emphasize their role in supporting large-scale healthcare applications with minimal energy impact. 

 

III. BACKGROUND 
 

The environmental impact of healthcare IT is significant. Data centers, which are critical for storing and 

processing medical data, consume large amounts of electricity. Furthermore, the lifecycle of medical IT equipment—

from production to disposal—contributes to environmental degradation. Green computing addresses these issues 

through energy-efficient hardware, optimized software, proper e-waste management, and the integration of renewable 
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energy.The healthcare industry is undergoing rapid digital transformation, with increased reliance on  such as electronic 

health records (EHRs), tele-medicine, wearable health devices, and cloud-based data storage. While these innovations 

enhance patient care, accessibility, and operational efficiency, they also contribute significantly to energy consumption 

and electronic waste (e-waste), raising environmental concerns.Green computing, also known as sustainable or energy-

efficient computing, emerged as a response to the growing environmental impact of technology. It focuses on designing, 

manufacturing, using, and disposing of computing resources in a way that minimizes energy use and ecological damage. 

In the context of healthcare, green computing is especially important, as hospitals and medical institutions operate 

around the clock and require extensive IT infrastructure. 

 

IV. APPLICATIONS 

 

Green computing has a wide range of practical applications in the healthcare sector, contributing both to environmental 

sustainability and operational efficiency. One of the most significant applications is the use of energy-efficient data 

centers to manage and store vast amounts of patient and medical data. These green data centers are designed with 

advanced cooling systems, low-power servers, and virtualization technologies to significantly reduce energy 

consumption. Another important application is in telemedicine and virtual care services, which minimize the need for 

physical visits, thereby reducing carbon emissions associated with travel and infrastructure use. Healthcare 

organizations are also increasingly adopting cloud computing to replace traditional on-premises servers, enabling more 

scalable and energy-efficient IT solutions. Additionally, digital health records and paperless systems not only streamline 

workflows but also contribute to reduced paper usage and waste. The integration of low-power medical devices and 

smart hospital systems—such as intelligent lighting, automated HVAC systems, and IoT-based patient monitoring—

further enhances energy efficiency within healthcare facilities Electronic Health Records (EHRs): Cloud-based EHR 

systems reduce the need for physical servers and enable efficient data access. 

 

Telemedicine: Enables remote consultations, reducing the need for patient travel and associated emissions. Medical 

Imaging: Energy-efficient storage and processing systems for large imaging data. Smart Hospitals: Integration of IoT 

devices to optimize energy usage across hospital operations. 

 

V. NEED FOR GREEN COMPUTING 

 

Need for Green Cloud Computing The key tenets of green computing, such as virtualization, power 

management, material recycling, and teleworking, have varying degrees of importance for businesses6 and it is a is a 

primary prerequisite for green computing. The others are- A better algorithm aids in power management by saving 

energy. Because virtualization enables remote access to IT infrastructure, it also indirectly aids in energy management 

by reducing component usage.It aids in recycling and provides solutions to the main issues with abandoned computers. 

This makes it possible for computing infrastructure to be centralised.It preserves a green atmosphere. It directly aids in 

organisational growth. Utilizing IT infrastructure free of chromium and hexavalent metals, which is environmentally 

beneficial. 

 

VI. CHALLENGES 

 

Green computing faces the same problems and challenges as cloud computing, including- Green computing 

requires awareness among all computing stakeholders, including users, manufacturers, and organisations. Each nation's 

government must adopt a uniform green computing policy. Due to a lack of user awareness, many eco-friendly or green 

initiative supporting organisations still do not include green computing in their plans. Green computing demonstrates 

how to reuse materials, but many materials cannot be recycled. We need to consider these utilised tools.Green 

computing necessitates the development of skilled labour, which is still an issue in India due to the outdated nature of 

the majority of computer science programmes offered in Indian universities.Funding for resource allocation, cloud 

architect- Euture, and deployment optimisation remain crucial issues. A significant problem today is the design and 

development of energy-efficient algorithms. Various virtualization techniques could occasionally malfunction. Indian 

IT companies are still uninterested in creating user-friendly models. Software design plays a major role in green cloud 

computing. Applications can assist with energy efficiency and resource management. Effective communication 

between software components is required. The typology must be dynamic; resources must be automatically added or 

removed depending on server demand. One of the unsolved issues is the dynamic allocation of energy and resources, as 

well as the cost and time associated with job execution as well as the reduction of energy consumption. The obstacles 



  © 2025 IJMRSET | Volume 8, Issue 4, April 2025|                                      DOI:10.15680/IJMRSET.2025.0804374 

 

IJMRSET © 2025                                                  |    An ISO 9001:2008 Certified Journal     |                                                   6436 

include, international regulations that are concentrated on cloud security issues, and they vary from country to country. 

Certain of them have passed and put into effect strict environmental regulations. Others are quite lenient in this regard, 

either because they lack regulations or because they don't implement them properly. An additional non-technical 

concern is the cost of using green cloud computing. These expenses are transferred to cloud users, and as a result, cloud 

providers will increase the cost of their services. Utilising renewable energy is a non-technical problem. The potential 

solutions to several issues with green computing can probably be as Businesses must adopt technological practises and 

Green Computing.To create a solid Green Computing infrastructure, IT companies should use Energy Star and other 

standards. To promote green initiatives, financial support from the government is essential.There is an urgent need for 

technology and computer user awareness.We must develop a modern IT policy for green computing.The creation of a 

specialization in green computing for computer science program in universities. 

 

VII. CONCLUSION 
 

Today, the terms "cloud computing" and "green computing" are used interchangeably when referring to the 

advancement of information technology and society. We face a number of obstacles that we must overcome with the 

help of awareness campaigns and financial aid. Both computing techniques have some drawbacks and issues, so we 

must keep them in mind for an information society to be healthy. Data and services are now accessible to people all 

over the world thanks to the cloud computing initiative. To evaluate the effectiveness of the cloud computing data 

centre, experts identified a variety of indicators. As a result, cloud computing has been recognized as an affordable 

method to address environmental concerns. 
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