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Abstract— The accelerated growth of technology has 

transformed modern living but also introduced a hidden 

environmental cost through energy-intensive devices, e- 

waste, and carbon emissions from data centres. This 

paper explores the concept of Green Computing—the 

practice of designing, manufacturing, using, and 

disposing of computers, servers, and associated 

subsystems efficiently while minimizing their 

environmental impact. A survey of undergraduate 

students highlights awareness gaps, behavioural trends, 

and attitudes toward eco-friendly technology use. 

Findings reveal that although students demonstrate 

significant concern for sustainability, relatively few 

actively adopt energy-saving computing practices in 

daily life. The results also underline a need for 

structured institutional guidance and awareness 

programs to bridge the gap between understanding and 

action. Furthermore, the study examines the roles of 

academic institutions, government initiatives, and 

corporate responsibility in cultivating a sustainable 

digital ecosystem. 

To strengthen the sustainability framework, this paper 

introduces a conceptual model for a “Green Score” 

evaluation system that quantifies an individual’s or 

organization’s digital carbon footprint based on energy 

consumption, device efficiency, and disposal practices. 

This system aims to promote self-assessment, 

accountability, and informed decision-making in digital 

behaviour. 

Ultimately, the research emphasizes the urgent need to 

rethink computing from both technological and ethical 

perspectives. Integrating principles of energy-aware and 

carbon-aware computing with conscious digital 

behaviour can foster a more sustainable, responsible, and 

environmentally resilient future for the technology-driven 

world. 
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I. INTRODUCTION 

 

The digital revolution has redefined how humanity 

connects, learns, and innovates. From cloud 

computing and artificial intelligence to the Internet of 

Things (IoT), technology continues to fuel societal 

progress at an unprecedented pace. Computing has 

become the backbone of modern civilization enabling 

communication, automation, and data-driven 

decision- making across every sphere of life. Yet, this 

technological marvel carries an often-overlooked cost: 

escalating energy consumption, rapid hardware 

obsolescence, and mounting electronic waste. Every 

online search, email, or streamed video consumes 

electricity, and data centres alone now account for 

nearly 1–2% of global carbon emissions [1]. 

Green computing also referred to as sustainable 

computing or EcoTech emerges as a response to these 

pressing challenges. It promotes the design, use, and 

disposal of technology in ways that minimize 

environmental harm while maintaining performance 

and innovation [2]. This includes energy-efficient 

hardware architecture, optimized software systems, 

resource-conscious coding, virtualization, cloud 

optimization, and responsible e-waste management 

[3]. However, sustainability in computing extends 

beyond technology itself; it encompasses human 

awareness, ethics, and behaviour [4]. 

Despite being the most digitally active generation, 

many students and young professionals remain 

unaware of the environmental footprint of their daily 

computing practices [5]. The simple act of leaving a 

device plugged in, using high-performance systems 

unnecessarily, or frequently upgrading hardware 

without recycling contributes to a growing digital 

carbon trail. As future innovators, engineers, and 

developers, students play a pivotal role in bridging the 
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gap between technical advancement and ecological 

responsibility [6]. 

This study explores the “Green Pulse” the collective 

awareness, perception, and behavioural response of 

young technologists toward sustainable computing. 

By analysing survey-based data from undergraduate 

students and a fraction of graduates, it investigates how 

knowledge, habits, and institutional support shape eco- 

conscious digital practices. Moreover, it highlights the 

potential of educational institutions as catalysts for 

transformation through green labs, recycling 

initiatives, curriculum integration, and digital 

sustainability campaigns [7]. 

Ultimately, this paper aims to merge technological 

efficiency with environmental awareness, proposing 

strategies that translate understanding into measurable 

action. By cultivating digital responsibility within the 

academic community, we can nurture a generation 

capable of rethinking computing for a sustainable 

digital age—where progress and the planet evolve in 

harmony [8]. 

 

II. LITERATURE REVIEW 

 

The concept of Green Computing first gained global 

attention during the early 1990s when environmental 

sustainability began influencing industrial design and 

manufacturing practices. The launch of the U.S. 

Environmental Protection Agency’s Energy Star 

Program in 1992 marked a pivotal milestone, 

encouraging hardware manufacturers to develop 

energy-efficient devices and peripherals [9]. Since 

then, Green Computing has evolved into a 

comprehensive, multidisciplinary domain that 

integrates computer engineering, environmental 

science, and human behaviour [10]. 

Early research primarily focused on improving 

hardware efficiency. Raghunathan et al. [11] 

emphasized the importance of low-power chip and 

device design to extend operational lifetimes while 

minimizing thermal dissipation. Similarly, Lefèvre 

and Orgerie [12] explored energy-aware computing, 

wherein systems dynamically adapt power usage based 

on workload, thus improving performance-to-energy 

ratios. 

As data centres grew to dominate global IT 

infrastructure, attention shifted to large-scale 

optimization and virtualization. Beloglazov et al. [13] 

proposed dynamic resource allocation strategies to 

enhance energy efficiency without compromising 

throughput. Complementing this, Buyya et al. [14] 

highlighted the potential of cloud-based architectures to 

reduce redundant power consumption through 

intelligent workload distribution. More recently, 

Gupta et al. [15] introduced carbon-aware computing, 

a paradigm that schedules computational tasks during 

periods or in regions where renewable  energy 

availability is highest, thereby reducing carbon 

intensity. 

On the software side, researchers have underscored the 

significance of algorithmic efficiency in sustainable 

computing. Vazquez-Canteli et al. [16] demonstrated 

that optimized code structures and scheduling 

mechanisms can reduce both computation time and 

energy consumption, establishing energy-aware 

programming as a core dimension of digital 

sustainability. 

From a sociotechnical perspective, the human factor 

has emerged as equally critical. Khan and Zaman [17] 

documented a significant knowledge–action gap 

among students, where awareness of environmental 

concerns often fails to translate into sustainable digital 

practices. This finding underscores the need for 

education-driven interventions. Consequently, 

academic institutions have been increasingly 

recognized as incubators for sustainability leadership 

through Green IT modules, workshops, and 

environmental policy integration [18]. 

Recent estimates by Gartner [19] suggest that the 

Information and Communication Technology (ICT) 

sector accounts for roughly 3–4% of global CO₂ 

emissions—an amount projected to double by 2030 

without major systemic reforms. Such projections 

highlight the urgency of combining technological 

innovation with cultural transformation. As 

emphasized by Lefèvre and Orgerie [12], the transition 

toward energy- and carbon-aware computing must be 

complemented by behavioural adaptation among end- 

users to achieve tangible sustainability outcomes. 

Overall, the literature converges on the conclusion that 

digital sustainability cannot be achieved through 

technological innovation alone. It requires a dual 

commitment: advancements in energy-efficient and 

carbon-aware computing systems, and the fostering of 

awareness, responsibility, and action among users. 

Building on this foundation, the present study 

investigates students’ awareness and behavioural 



National Conference on Evolving Paradigm for NCEPST-2025   ISSN: 2349-6002 
Sustainable Technology 

 

191748 © IJIRT | www.ijirt.org DECEMBER 2025 114 

patterns regarding green computing, seeking to bridge 

the gap between conceptual understanding and 

practical eco-responsibility. 

 

III. RESEARCH METHODOLOGY 

 

This study employed a quantitative, survey-based 

research methodology to assess the awareness, 

attitudes, and sustainable computing behaviours of 

undergraduate students and graduates from the science 

background. The objective was to understand the extent 

of knowledge regarding Green Computing practices 

and identify the factors influencing environmentally 

responsible digital habits. 

 

A. Research Design 

A descriptive research design was adopted to analyse 

patterns, perceptions, and behavioural trends among 

students. The study focused on measuring awareness 

levels, usage practices, and willingness to adopt green 

technologies. This design enabled the systematic 

quantification of responses and facilitated 

comparative and correlational analysis across 

demographic groups. 

 

B. Participants 

The target population comprised undergraduate 

students pursuing computer science and graduates in 

related disciplines. A total of 167 respondents 

participated in the survey, representing diverse 

academic years and backgrounds. Participation was 

voluntary, and responses were collected anonymously 

to ensure authenticity and reduce bias. 

 

C. Instrumentation 

Data were collected using a structured Google Forms 

questionnaire consisting of multiple-choice, Likert- 

scale, and behavioural assessment items. The survey 

instrument was divided into four key sections: 

1) General Awareness of Green Computing 

2) Personal Digital Practices and energy-use habits 

3) Attitudes Toward Sustainability and environmental 

responsibility 

4) Institutional Support and Expectations 

The questionnaire was validated through expert 

review to ensure clarity, relevance, and alignment with 

research objectives. 

 

D. Data Collection Procedure 

The survey link was distributed digitally through 

academic groups, social platforms, and institutional 

networks. Respondents were given sufficient time to 

complete the form without external influence. Data 

collection was conducted over a period of 7 days, 

ensuring a diverse and adequate sample. 

 

E. Data Analysis 

The collected responses were exported and processed 

using statistical and visualization tools. Descriptive 

statistics including frequencies, percentages, and 

mean scores were used to interpret awareness and 

behaviour patterns. The results were represented using 

bar charts, pie charts, and comparative graphs to 

highlight significant trends. These visual insights form 

the basis for the Results and Discussion sections. 

 

F. Ethical Considerations 

The study ensured confidentiality and voluntary 

participation. No personal identifiers were collected, 

and all responses were used solely for academic 

research. Participants were informed about the purpose 

of the study prior to submission. 

 

IV. RESULT AND ANALYSIS 

 

This section presents the findings obtained from the 

survey responses. The analysis is organized according 

to the structure of the questionnaire, covering 

demographic distribution, awareness levels, 

behavioural patterns, and institutional influence on 

green computing adoption. 

A. Demographic Distribution 

A diverse distribution of students participated, with 

representation from all academic years. The pie chart in 

Fig. 1 shows that the largest group was second-year 

students (≈29.9%), followed by first-year (≈28.7%), 

third-year (≈16.2%), and fourth-year (≈7.8%), with a 

small fraction of graduates. 

 

Fig. 1 Year in which you are currently studying. 
B. Digital Usage Patterns 

1) Average Daily Screen Time: Most respondents 
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reported high daily screen exposure. According to the 

pie chart in Fig. 2 approximately 35.3% use screens for 

4–6 hours daily, while 32.9% exceed 6 hours. Only 

8.4% reported less than 2 hours of screen use. 

 

Fig. 2 Average daily screen time. 

 

2) Primary Device Used: 

Smartphones dominate usage with 68.3% of 

respondents selecting them as their primary device, 

followed by laptops (24.6%). Desktop and tablet usage 

remain minimal. (Fig. 3) 

 
Fig. 3 Device used most 

 

3) Number of Devices Owned: 

Device ownership is high across categories. 98% of 

students own a smartphone, while 77% own a laptop. 

Desktop ownership is significantly lower (16.8%), 

whereas 26.9% own a tablet. (Fig. 4) 

 
Fig. 4 Number of devices owned 

 

C. Awareness and Understanding of Green 

Computing 

1) Prior Awareness: 

A notable portion of respondents (46.7%) had not 

heard of Green Computing, while 40.1% were aware 

and 13.2% were unsure. (Fig. 5) 

 
Fig. 5 Awareness of Green Computing. 

 

2) Understanding of Green Computing: 

The majority (83.8%) perceive Green Computing as 

“using computers efficiently to reduce environmental 

impact.” About 14.4% cite cloud storage or faster 

computing, while some remain uncertain. (Fig. 6) 

 
Fig. 6 Understanding of Green Computing. 

 

3) Misconceptions: 

Despite over 50% of respondents being unfamiliar 

with the concept of green computing, the pie chart 

shows that 72.5% identified "running heavy software 

for long hours" as the correct answer to the question 

"Which of these is not a green practice?". This 

suggests an intuitive understanding of energy- 

intensive behaviours, even among those lacking 

formal awareness of green computing. (Fig. 7) 

 
Fig. 7 Identification of non-green computing practice 

 

4) Belief in Environmental Impact: 

56.3% believe Green Computing definitely makes a 

difference; only 9.6% disagreed. (Fig. 8) 
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Fig. 8 Perceived impact of Green Computing 

 

D. Behavioural Analysis (Frequency-Based) 

The comparative bar chart summarizes key 

environmentally conscious behaviours among student 

respondents. It highlights the frequency of practices 

offering a visual overview of sustainability trends in 

everyday tech usage. 

1) Digital notes: widely practiced 

2) Switching off devices: reasonably frequent 

3) Using dark mode: highly common 

4) Recycling electronics: low 

5) Avoiding unnecessary upgrades: moderate 

6) Using shared/cloud devices: growing adoption 

 
Fig. 9 Sustainable Habit Frequencies 

 

E. Environmental Perception and Willingness 

1) Perceived Environmental Impact: 

45.5% believe their digital habits affect the 

environment “a lot,” whereas 40.1% responded 

“maybe,” showing uncertainty but not denial. 

 
Fig. 10 Perception of environmental impact of tech 

habits. 

2) Willingness to Be Eco-Friendly: 

An overwhelming 73.7% expressed willingness to 

change habits to be more eco-friendly. 

 
Fig. 11 Willingness to adopt eco-friendly habits 

 

3) Barriers to Eco-Friendliness: 

Lack of awareness is the largest barrier (55.1%), 

followed by low visible impact (23.4%) and 

effort/cost (19.8%). Only a few respondents had 

other views. 

 
Fig. 12 Barriers to being eco-friendly. 

 

F. Institutional Role 

1) Need for Workshops: 

74.3% of respondents believe colleges should conduct 

Green Computing workshops. 

 
Fig. 13 Support for Green Computing workshops. 

 

2) College’s Promotion of Eco-Friendly Habits: 

A large portion (39.5%) believes their college 

“somewhat” promotes eco-friendly practices, but 

15.6% feel it does not promote them at all. 
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Fig. 14 College’s promotion of eco-friendly tech 

habits. 

 

3) Computers Left Running in Labs: 

26.9% reported frequently seeing college lab 

computers left running unnecessarily — indicating 

energy wastage at institutional level. 

 
Fig. 15 Frequency of lab computers left running. 

All graphs and visual representations (Fig. 1–15) are 

based on primary data collected by the authors through 

a Google Forms survey conducted in 2025. 

 

V. DISCUSSION 

 

The findings of this study reveal significant insights 

into the current state of green computing awareness, 

adoption, and behavioural patterns among 

undergraduate students and a small fraction of 

graduates. While the respondents generally 

demonstrate a positive orientation toward 

sustainability, the data also underscore clear gaps 

between awareness, intention, and actual eco-friendly 

digital practices. 

 

A. Awareness vs. Action Gap 

Survey results suggest that a majority of students have 

at least heard of green computing, yet comparatively 

fewer possess a deep understanding of its technical or 

environmental implications. This aligns with global 

patterns observed in similar studies, where young users 

recognize sustainability as an important value but often 

lack the practical knowledge to implement it 

effectively. 

Despite this partial awareness, many students continue 

to engage in high-energy digital behaviours such as 

frequent device charging, prolonged screen time, and 

reliance on power-intensive apps and cloud services. 

This “awareness-action gap” highlights the need for 

targeted educational interventions that convert 

conceptual familiarity into actionable habits. 

 

B. Digital Behaviour and Environmental Impact 

The data indicates that while students understand the 

general environmental consequences of technology 

use, they often underestimate the carbon footprint of 

routine digital activities. For instance, actions like 

streaming high-definition video or keeping numerous 

background applications active tend to be normalized, 

despite contributing significantly to energy 

consumption. 

Furthermore, device lifecycle habits—such as 

irregular maintenance, unnecessary upgrades, and 

improper e- waste disposal—show that many 

students lackguidance on sustainable device 

management. These findings reinforce the argument 

that digital behaviour must be reframed as an 

environmental choice, not merely a technological one. 

 

C. Institutional Influence and Responsibility 

One of the strongest themes emerging from the results 

is the students’ reliance on educational institutions to 

lead and facilitate sustainability practices. Many 

respondents indicate that they would be more likely to 

adopt green computing behaviours if colleges provided 

structured support such as: 

• Dedicated e-waste collection and recycling 

drives 

• Green labs with energy-efficient hardware 

• Workshops or modules integrated into the 

curriculum 

• Campus digital minimalism or eco-usage 

campaigns 

This demonstrates that institutions play a pivotal role in 

shaping sustainable digital cultures. When universities 

model environmentally responsible computing, 

students are more inclined to follow. 

 

D. Student Willingness to Adopt Sustainable 

Practices 

The responses reveal a positive willingness among 

students to change their digital habits if provided with 
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the right information, motivation, and tools. Many 

express interests in adopting practices such as adjusting 

device power settings, using energy-efficient 

applications, limiting data-heavy activities, and 

participating in sustainability events. This willingness 

reflects the broader potential of the student 

community to act as catalysts for sustainable 

transformation—provided that awareness is coupled 

with opportunities for practical engagement. 

 

E. Importance of Curriculum-Integrated 

Sustainability 

The results also emphasize a clear demand for green 

computing to be incorporated into academic programs. 

Students believe that integrating such content into 

coursework would not only raise awareness but equip 

future professionals with the technical expertise to 

design sustainable digital solutions. As future 

developers and engineers, their understanding of 

energy-efficient algorithms, responsible hardware 

design, and low-carbon infrastructure could have long-

term positive impacts on the tech industry’s 

environmental footprint. 

 

F. Implications for Future Policy and Practice 

Overall, the study shows that promoting green 

computing in student communities requires a multi- 

layered approach: 

1) Awareness: Establishing foundational knowledge 

of environmental impact. 

2) Behavioural Nudging: Encouraging energy-

efficient digital practices. 

3) Infrastructure Support: Providing green facilities 

and recycling systems. 

4) Curriculum Integration: Embedding 

sustainability in computer science education. 

5) Community Engagement: Creating collective 

responsibility through campaigns and student-led 

initiatives. 

By bridging the gaps identified in the survey, 

educational institutions can help create a generation of 

technologists capable of aligning innovation with 

sustainability—supporting the broader vision of a 

greener digital future. 

 

VI. CONCLUSION 

 

Green Computing stands at a pivotal intersection 

between technological advancement and environmental 

responsibility. 

The rapid expansion of digital technologies has 

transformed the modern world, but it has also 

introduced significant environmental challenges— 

rising energy consumption, increased e-waste, and 

escalating carbon emissions from computing 

infrastructure. This study examined the awareness, 

attitudes, and behavioural patterns of undergraduates 

and graduates in science fields toward green 

computing, a critical domain for fostering sustainable 

digital practices. 

Survey results from fifteen visualized datasets indicate 

that while students recognize the importance of 

environmental sustainability, their understanding of 

green computing remains partial, and adoption of eco- 

friendly digital behaviours is inconsistent. High device 

usage, inefficient charging habits, and limited 

engagement with energy-saving settings reveal the 

persistence of a substantial awareness–action gap. 

Furthermore, improper e-waste handling and device 

replacement patterns highlight an urgent need for 

structured education on responsible disposal and 

hardware lifecycle management. 

Despite these gaps, the findings also demonstrate 

strong willingness among students to adopt greener 

practices when provided with the right information, 

tools, and institutional support. Respondents 

expressed a clear desire for colleges to take an active 

role through 

awareness programs, curriculum integration, dedicated 

e-waste collection systems, and greener computing 

infrastructure. This positions educational institutions 

as pivotal agents capable of transforming student 

attitudes into measurable environmental impact. 

Overall, this study underscores the need for a dual- 

pronged approach to sustainable digital 

transformation—technological optimization coupled 

with human behavioural change. By embedding green 

computing principles into academic curricula, 

promoting responsible device usage, and establishing 

campus-wide sustainability initiatives, institutions can 

empower the next generation of technologists to align 

innovation with environmental stewardship. 

The insights gained from this research offer a 

foundation for developing a comprehensive “Green 

Score” assessment model that quantifies individual 

digital carbon footprints and encourages continuous 

improvement. Future work may extend this framework 
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to larger and more diverse populations, incorporate 

data-driven analytics, and explore practical 

implementations of energy-aware and carbon-aware 

computing systems. 

In conclusion, nurturing a sustainability-oriented 

mindset among students is not only beneficial but 

essential. Their attitudes and actions will shape the 

technological ecosystems of tomorrow, making them 

key contributors to building a digital future where 

progress and the planet advance in harmony. 
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