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 The growing demand for energy-efficient and sustainable solutions has 

positioned Green IT-based cloud computing as a pivotal strategy for 

technology companies aiming to balance operational efficiency with 

environmental stewardship. This study conducts a systematic 

literature review of 15 Scopus-indexed documents to explore the 

benefits, challenges, and strategies associated with the adoption of 

Green IT-based cloud computing. The findings reveal that these 

practices significantly enhance energy efficiency, reduce operational 

costs, and minimize carbon footprints. However, challenges such as 

high implementation costs, technological complexity, and intermittent 

renewable energy sources impede widespread adoption. Strategies 

including the use of AI and machine learning, collaborations with 

renewable energy providers, and the establishment of standardized 

policies are identified as effective solutions. This study contributes to 

the growing discourse on sustainable IT practices and provides a 

roadmap for technology companies aiming to integrate Green IT 

principles into their cloud computing operations. 
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1. INTRODUCTION  

In recent years, the escalating energy 

demands of technology companies have 

become a critical concern for both the industry 

and society. As digital transformation 

accelerates, these organizations increasingly 

rely on large-scale data centers, cloud 

computing, and advanced technologies, 

which significantly contribute to global 

energy consumption. Simultaneously, the 

environmental impact of such energy use, 

including greenhouse gas emissions, has 

intensified the need for sustainable practices 

within the technology sector. Against this 

backdrop, Green IT has emerged as a vital 

framework for achieving energy efficiency 

and environmental sustainability in IT 

operations. Green IT encompasses strategies 

to minimize energy usage and carbon 

emissions, addressing the environmental 

impact of IT operations through energy-

efficient practices, renewable energy 

integration, and sustainable design. 

Virtualization and cloud computing, for 

example, can reduce energy usage by up to 

50%, enhancing operational efficiency [1], 

while the adoption of energy-efficient 
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hardware, such as advanced processors and 

storage systems, helps lower power 

consumption in data centers [2]. Moreover, 

integrating renewable energy sources into 

data centers reduces reliance on fossil fuels, 

thereby promoting an eco-friendly energy 

supply [2], and the use of emerging 

technologies like blockchain and IoT 

facilitates real-time monitoring and resource 

optimization to support Green IT initiatives 

[1]. Effective e-waste management strategies 

also play a pivotal role, enabling recovery of 

up to 80% of valuable materials and reducing 

environmental harm [1], while sustainable IT 

practices advocate for recycling and 

responsible disposal of obsolete hardware [3]. 

Furthermore, aligning Green IT with 

corporate social responsibility enhances 

brand reputation and stakeholder trust [1], 

and global policy reforms alongside 

interdisciplinary research are essential to 

foster sustainability throughout the IT 

industry [4]. 

Green IT, or Green Information 

Technology, encompasses strategies, 

technologies, and best practices aimed at 

minimizing the environmental footprint of IT 

systems while maintaining optimal 

performance and scalability. Central to this 

approach is cloud computing, a 

transformative technology that enables on-

demand resource allocation, virtualization, 

and data storage through remote servers. By 

integrating Green IT principles into cloud 

computing systems, technology companies 

can significantly reduce energy consumption 

and carbon emissions, contributing to broader 

global sustainability goals. Virtualization and 

cloud computing, for instance, can lower 

energy usage by up to 50% due to more 

efficient utilization of computing resources 

[1], while green cloud computing practices—

such as optimizing data center operations and 

employing energy-efficient hardware—

minimize the carbon footprint of cloud 

infrastructures [5], [6]. This is particularly 

vital given the exponential growth of data 

servers, which has increased energy demands 

and greenhouse gas emissions, thus making 

green cloud computing essential to mitigating 

environmental impact [6]. Adoption of 

renewable energy sources and sustainable 

design further supports emission reduction in 

data centers [4]. Beyond environmental 

advantages, Green IT initiatives also offer 

economic benefits, including cost savings and 

enhanced corporate social responsibility, 

which contribute to overall business value [7]. 

Additionally, embedding Green IT within 

corporate governance frameworks 

strengthens brand reputation, fosters 

stakeholder trust, and boosts employee 

engagement [1]. This paper explores the 

implementation of Green IT-based cloud 

computing as a strategic pathway for energy 

efficiency in technology companies.   

 

2. LITERATURE REVIEW  

Green IT is the practice of designing, 

using, and disposing of IT resources in an 

environmentally sustainable manner, aiming 

to minimize the environmental impact of IT 

operations while enhancing economic 

viability and system performance. According 

to Smith et al. (2021), Green IT strategies focus 

on energy efficiency, resource optimization, 

and the reduction of electronic waste through 

the use of energy-efficient devices, 

virtualization technologies, and eco-friendly 

data centers, aligned with international 

standards such as ISO 50001. The concept also 

involves organizational policies and 

employee behavior, emphasizing a holistic 

approach that integrates technical innovation 

with environmental awareness and corporate 

sustainability goals [8]. Practices such as 

virtualization and cloud computing can 

reduce energy consumption by up to 50% [1], 

while the adoption of efficient hardware and 

green data centers contributes to lower carbon 

emissions [4], [9]. Effective e-waste 

management is crucial, with recovery rates of 

up to 80% and sustainable disposal methods 

helping to mitigate environmental harm [1], 

[4]. Integrating Green IT into corporate 

governance enhances brand reputation, 

stakeholder trust, and employee engagement 

[1], and is a key element of corporate social 

responsibility by offering cost savings and 
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added business value [7]. Nevertheless, 

challenges such as high costs, scalability, and 

regulatory barriers must be addressed to fully 

realize the benefits of Green IT [4], requiring 

interdisciplinary research to tackle complex 

sustainability issues [1]. 

Cloud computing supports Green IT 

by providing scalable and efficient IT 

resources through virtualization, which 

reduces hardware requirements and energy 

consumption. Cloud service providers 

increasingly adopt advanced cooling 

technologies and renewable energy sources 

such as solar and wind to lower their 

environmental impact, although the efficiency 

of the underlying infrastructure remains a 

crucial determinant of overall sustainability. 

Integrating Green IT into cloud computing 

enables optimized workload distribution and 

improved server utilization through dynamic 

resource allocation and green virtualization 

techniques [10], [11]. Virtualization allows for 

server consolidation, significantly enhancing 

energy efficiency and reducing carbon 

emissions [10]. The incorporation of 

renewable energy into cloud infrastructures 

further contributes to emissions reduction, 

although challenges related to cost and 

energy supply consistency persist [10]. While 

cloud data centers are generally more energy-

efficient than traditional ones, using fewer 

servers and reducing the carbon footprint 

[12], the continued reliance on non-renewable 

"dirty energy" by some providers remains a 

significant obstacle, underscoring the urgent 

need for a transition to cleaner energy sources 

[12].  

 

3. METHODS  

This study employs a qualitative 

research approach grounded in a systematic 

literature review of 15 Scopus-indexed 

documents. The methodology is structured to 

synthesize existing knowledge, uncover 

patterns, and extract insights into the 

implementation of Green IT-based cloud 

computing for enhancing energy efficiency in 

technology companies. The data source 

comprises peer-reviewed journal articles and 

conference proceedings from the Scopus 

database. Selection criteria were established 

to ensure relevance, quality, and diversity, 

including a focus on studies explicitly 

discussing Green IT, cloud computing, or 

energy efficiency; publications from the last 

decade (2013–2023); document types limited 

to peer-reviewed journals and conference 

papers; and language restricted to English. A 

comprehensive search was conducted using 

keywords such as "Green IT," "cloud 

computing," "energy efficiency," and 

"sustainability in technology companies," 

with Boolean operators and filters applied, 

resulting in an initial pool of 50 documents. 

The document screening followed a 

rigorous three-step process to ensure the 

relevance and academic rigor of the final 

selection. First, titles and abstracts were 

reviewed to exclude irrelevant studies. 

Second, full-text versions of the remaining 

documents were evaluated for alignment 

with the research objectives. Third, a quality 

assessment was performed based on citation 

metrics, the reputation of the publication 

venue, and methodological robustness, 

ultimately narrowing the selection to 15 high-

quality documents. Thematic analysis was 

then used to analyze the selected documents, 

involving familiarization with the content, 

systematic coding of concepts related to 

Green IT-based cloud computing, grouping 

codes into overarching themes, and 

synthesizing these themes to generate 

meaningful insights and address the research 

questions. 

 

4. RESULTS AND DISCUSSION  

4.1 Benefits of Green IT-Based Cloud 

Computing 

The reviewed literature highlights 

numerous benefits of integrating Green IT 

principles with cloud computing, particularly 

in enhancing energy efficiency, reducing 

operational costs, and minimizing 

environmental impact. Virtualization and 

optimized resource allocation play a central 

role in lowering energy consumption, with 

studies reporting potential reductions of up to 
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30% in cloud data centers [6], [10]. These 

energy savings translate into substantial cost 

reductions, especially in power and cooling 

expenses [13]. Additionally, the integration of 

renewable energy sources, such as solar and 

wind, into cloud infrastructures helps reduce 

greenhouse gas emissions and overall carbon 

footprint [10], [11]. Green IT-based cloud 

computing also supports scalability and 

flexibility, allowing organizations to 

dynamically allocate resources while 

maintaining high performance and 

environmental efficiency [5], [11]. Moreover, 

the adoption of energy-efficient technologies 

aligns with regulatory standards like ISO 

50001, ensuring compliance with 

environmental regulations and reinforcing 

corporate responsibility [13]. Practices such as 

server consolidation, green virtualization, and 

sustainable data center operations are 

essential for transforming traditional IT 

infrastructures into more sustainable models 

[6], thereby aligning IT operations with 

broader sustainability goals. 

4.2 Challenges in Implementation 

Despite its many advantages, 

implementing Green IT-based cloud 

computing presents significant challenges 

that must be addressed to ensure successful 

adoption. One of the primary barriers is the 

high initial cost, as transitioning to energy-

efficient infrastructures and integrating 

renewable energy sources require substantial 

upfront investments in new hardware and 

sustainable technologies [10], [14], which can 

be particularly burdensome for smaller 

organizations lacking sufficient capital [15]. 

Additionally, the technological complexity of 

managing hybrid cloud environments and 

optimizing workloads for energy efficiency 

necessitates advanced tools and skilled 

personnel [10], [16], and while virtualization 

and consolidation strategies offer benefits, 

they also introduce operational complexities 

that must be managed effectively. Another 

critical issue is the intermittency of renewable 

energy sources such as solar and wind, which 

can affect the reliability of cloud operations 

and require robust energy management 

systems to balance supply and demand [14], 

[16], [17]. Furthermore, the absence of 

standardized metrics for measuring energy 

efficiency complicates the evaluation and 

benchmarking of Green IT initiatives across 

different cloud solutions [15], [17], making it 

difficult for organizations to assess the 

effectiveness of their sustainability efforts. 

4.3 Strategies to Overcome Challenges 

Several strategies have been 

proposed to overcome the challenges of 

implementing Green IT-based cloud 

computing, focusing on technological, 

organizational, and policy-driven solutions. 

The adoption of Artificial Intelligence (AI) 

and Machine Learning (ML) plays a pivotal 

role in enhancing energy efficiency by 

enabling real-time analysis of sensor and 

smart meter data to predict demand patterns 

and optimize resource allocation [18], [19]. 

These technologies provide precise control 

over energy systems, yielding substantial 

energy savings and environmental benefits, 

and also facilitate the integration of renewable 

energy sources, thus reducing reliance on 

fossil fuels [20]. To ensure a stable and 

sustainable energy supply, collaboration with 

renewable energy providers is essential, 

helping data centers secure consistent and 

eco-friendly power [2]. At the policy level, the 

development of industry-wide governance 

frameworks and environmental standards 

can accelerate the adoption of Green IT 

practices and support regulatory compliance 

[2], [21]. Additionally, training and capacity 

building are critical components, as the 

complexity of implementing AI and ML 

solutions demands technically skilled 

professionals; investments in workforce 

development are necessary to ensure effective 

deployment and management of these 

advanced systems [21]. Together, these 

strategies offer comprehensive solutions for 

improving sustainability, optimizing 

resources, and addressing the technical and 

institutional barriers to Green IT adoption. 

DISCUSSION 

The findings emphasize the 

transformative potential of Green IT-based 

cloud computing in reducing operational 

costs and environmental impact. Technology 
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companies adopting these practices can gain a 

competitive advantage by aligning their 

operations with sustainability goals. 

Furthermore, such initiatives can enhance 

brand reputation and attract environmentally 

conscious consumers, as highlighted. 

Overcoming the identified challenges 

requires a multi-faceted approach. 

Investment in research and development can 

drive innovation in energy-efficient 

technologies, while public-private 

partnerships can provide financial support for 

infrastructure upgrades. Additionally, 

regulatory bodies must play a proactive role 

in establishing and enforcing energy 

efficiency standards. The integration of 

emerging technologies such as AI, blockchain, 

and Internet of Things (IoT) can further 

enhance the effectiveness of Green IT-based 

cloud computing. These technologies can 

facilitate real-time energy monitoring, 

automate resource management, and improve 

data security, creating a holistic approach to 

sustainable IT operations. 

 

5. CONCLUSION 

The integration of Green IT principles 

into cloud computing operations offers a 

viable pathway for technology companies to 

achieve energy efficiency and sustainability. 

This study highlights the dual benefits of 

operational cost reduction and environmental 

impact minimization while identifying key 

challenges such as high initial costs and 

technological complexity. Addressing these 

barriers requires a multi-dimensional 

approach involving technological innovation, 

collaborative efforts, and policy 

standardization. By leveraging advanced 

technologies like AI and machine learning 

and fostering partnerships with renewable 

energy providers, companies can optimize 

resource utilization and ensure consistent 

energy supply. 

The findings underscore the 

importance of aligning IT strategies with 

broader sustainability goals, offering both 

environmental and competitive advantages. 

Future research should focus on the 

application of emerging technologies and the 

development of standardized frameworks to 

measure the effectiveness of Green IT 

practices. This study serves as a foundational 

reference for technology companies seeking 

to implement Green IT-based cloud 

computing as part of their sustainability 

initiatives.

 
REFERENCES 

[1] A. Rahman, M. Kamruzzaman, and D. Goswami, “Sustainability In IT Practices: Researching Green It Strategies And 

Their Impact On Sustainable Business Practices,” Innov. Eng. J., vol. 1, no. 01, pp. 256–273, 2024. 

[2] O. Chidolue, P. E. Ohenhen, A. A. Umoh, B. Ngozichukwu, A. V. Fafure, and K. I. Ibekwe, “Green data centers: 

sustainable practices for energy-efficient it infrastructure,” Eng. Sci. Technol. J., vol. 5, no. 1, pp. 99–114, 2024. 

[3] E. Curry, B. Guyon, C. Sheridan, and B. Donnellan, “Developing a sustainable IT capability: lessons from Intel’s 

journey,” MIS Q. Exec., vol. 11, no. 2, pp. 61–74, 2012. 

[4] V. Dao, I. Langella, and J. Carbo, “From green to sustainability: Information Technology and an integrated sustainability 

framework,” J. Strateg. Inf. Syst., vol. 20, no. 1, pp. 63–79, 2011. 

[5] A. Khan and R. K. Mondal, “Green computing in cloud infrastructures: A comprehensive analysis of environmental 

sustainability and energy efficiency,” in Recent Advancements in Computational Intelligence and Design Engineering, CRC 

Press, pp. 122–129. 

[6] N. Singla, “Green Cloud Infrastructure: Mitigating the Environmental Impact of Cloud Computing,” in 2023 3rd 

International Conference on Advancement in Electronics & Communication Engineering (AECE), IEEE, 2023, pp. 144–147. 

[7] M. N. O. Sadiku, P. O. Adebo, and S. M. Musa, “Green It: A Primer,” Int. J. Adv. Res. Comput. Sci. Softw. Eng., vol. 8, no. 

10, pp. 4–6, 2018. 

[8] M. S. Raisinghani and E. C. Idemudia, “Green information systems for sustainability,” in Handbook of research on waste 

management techniques for sustainability, IGI Global, 2016, pp. 212–226. 

[9] L. Dhanam, S. Sivaraj, and R. Vanathi, “Green Computing For System Efficiency and Optimization,” vol, vol. 2, pp. 1–

6. 

[10] H. S. K. Sheth and A. K. Tyagi, “Mobile cloud computing: issues, applications and scope in COVID-19,” in International 

conference on intelligent systems design and applications, Springer, 2021, pp. 587–600. 

[11] L.-D. Radu, “Green cloud computing: A literature survey,” Symmetry (Basel)., vol. 9, no. 12, p. 295, 2017. 

[12] J. Jayalath, E. Chathumali, K. R. M. Kothalawala, and N. Kuruwitaarachchi, “Green cloud computing: A review on 



West Science Information System and Technology       61

   

Vol. 3, No. 01, April 2025: pp. 56-61 

 

adoption of green-computing attributes and vendor specific implementations,” in 2019 International Research Conference 

on Smart Computing and Systems Engineering (SCSE), IEEE, 2019, pp. 158–164. 

[13] A. Sharma, M. Yadav, and D. Agarwal, “Cloud Based Flood Monitoring-A Review,” in 2024 First International Conference 

on Pioneering Developments in Computer Science & Digital Technologies (IC2SDT), IEEE, 2024, pp. 7–12. 

[14] R. Chauhan, S. Bisht, S. Devliyal, and G. Sunil, “Green Clouds, Bright Horizons: An Analysis of the Advantages, Future 

Trends and Challenges of Green Cloud Computing,” in 2024 3rd International Conference for Innovation in Technology 

(INOCON), IEEE, 2024, pp. 1–6. 

[15] R. Hegade and V. Patil, “Green cloud computing,” Int. J. Sci. Eng. Technol. Res, vol. 4, pp. 1–4, 2015. 

[16] D. Cordeiro, E. Francesquini, M. Amarís, M. Castro, A. Baldassin, and J. V. F. Lima, “Green cloud computing: 

Challenges and opportunities,” Simpósio Bras. Sist. Informação, pp. 129–131, 2023. 

[17] N. Suratia, P. Thakkar, K. Sheth, D. Ramoliya, and A. K. Patel, “An Extensive Analysis of Green Cloud Computing: 

Overview, Associated Challenges and Research Directions,” in 2023 3rd International Conference on Innovative Mechanisms 

for Industry Applications (ICIMIA), IEEE, 2023, pp. 1147–1152. 

[18] P. Tomar and V. Grover, “Transforming the energy sector: Addressing key challenges through generative AI, digital 

twins, AI, data science and analysis,” EAI Endorsed Trans. Energy Web, vol. 10, pp. 1–11, 2024. 

[19] M. Senbagavalli, S. G. Swetha, and R. Rajagopal, “A role of artificial intelligence and machine learning algorithms for 

energy efficiency applications,” in Handbook of Research on Network-Enabled IoT Applications for Smart City Services, IGI 

Global, 2023, pp. 115–134. 

[20] T. M. Olatunde, A. C. Okwandu, D. O. Akande, and Z. Q. Sikhakhane, “Reviewing the role of artificial intelligence in 

energy efficiency optimization,” Eng. Sci. Technol. J., vol. 5, no. 4, pp. 1243–1256, 2024. 

[21] A. O. Aderibigbe, E. C. Ani, P. E. Ohenhen, N. C. Ohalete, and D. O. Daraojimba, “Enhancing energy efficiency with ai: 

a review of machine learning models in electricity demand forecasting,” Eng. Sci. Technol. J., vol. 4, no. 6, pp. 341–356, 

2023. 

 


