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Abstract 

Purpose: The aim of the study was to assess 

the sustainability metrics in software 

development practices in India. 

Methodology: This study adopted a desk 

methodology. A desk study research design 

is commonly known as secondary data 

collection. This is basically collecting data 

from existing resources preferably because of 

its low cost advantage as compared to a field 

research. Our current study looked into 

already published studies and reports as the 

data was easily accessed through online 

journals and libraries.  

Findings: This study highlighted the 

integration of green coding practices, which 

focus on optimizing code to reduce energy 

usage and prolong the lifespan of hardware 

components. Additionally, lifecycle 

assessments are utilized to evaluate the long-

term environmental effects of software 

products, from development through to 

disposal. Social sustainability metrics also 

play a role, addressing factors such as 

diversity in development teams and ethical 

considerations in software applications. 

Innovative approaches like DevOps practices 

contribute to sustainability by streamlining 

development processes and reducing 

resource wastage. Continuous integration and 

continuous deployment (CI/CD) pipelines 

are leveraged to automate testing and 

deployment, enhancing efficiency and 

reducing unnecessary computational 

overhead. The adoption of cloud computing 

is another notable trend, offering scalable 

resources that can be adjusted according to 

demand, thus optimizing energy use. 

Furthermore, sustainable software 

development often encompasses user-centric 

design principles that ensure software meets 

the needs of diverse populations, promoting 

inclusivity and accessibility. These 

comprehensive sustainability metrics 

collectively drive the movement towards 

more responsible and environmentally 

conscious software development practices. 

Implications to Theory, Practice and 

Policy:  Triple bottom line theory, systems 

thinking theory and resource-based view 

theory may be used to anchor future studies 

on assessing the sustainability metrics in 

software development practices in India. In 

terms of practical contributions, software 

development teams should prioritize the 

implementation of standardized 

sustainability metrics derived from research 

findings. On the policy front, it is 

recommended to advocate for regulatory 

support that incentivizes and supports 

sustainable software development practices. 
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INTRODUCTION 

Sustainability metrics in software development practices are essential for evaluating the 

environmental, economic, and social impacts of software systems throughout their lifecycle. 

Software products in developed economies have a significant environmental impact due to their 

energy consumption and electronic waste generation. A study by Shah (2018) noted that the 

increasing use of software in various industries contributes to a rise in energy consumption, 

primarily from data centers and computing devices. For instance, in the USA, the environmental 

impact of software is evident in the energy consumption of data centers, which accounted for about 

2% of total electricity usage in 2018, with a projected increase to 3% by 2025 (Statista, 2021). 

Additionally, the rapid turnover of software and hardware in developed economies contributes to 

electronic waste, with the UK generating over 1.45 million tonnes of electronic waste in 2020 

(WEEE Forum, 2021). 

Efforts are being made to improve the efficiency of software products in developed economies. 

Companies like Microsoft and Apple have pledged to reduce their carbon footprint, with initiatives 

focusing on renewable energy use and product recycling. For example, Apple announced that it 

achieved carbon neutrality for its global corporate operations in 2020 (Apple, 2021). These efforts 

align with the increasing awareness of environmental sustainability, driving the development of 

energy-efficient software solutions and eco-friendly practices in the software industry. 

In developing economies, the environmental impact of software products is also notable, albeit 

with different challenges and trends. A study by Kumar and Kumar (2020) highlighted that 

developing economies are experiencing a surge in software usage, especially in sectors like 

healthcare and education, leading to increased energy consumption from computing devices. For 

example, in India, the rapid digitalization across industries has contributed to a 13% growth in data 

center energy consumption from 2018 to 2020 (Statista, 2021). Moreover, the disposal of outdated 

software and hardware poses a growing challenge, with e-waste in countries like Brazil reaching 

2.2 million tonnes in 2020 (ISWA, 2021). 

Latin American economies are witnessing a surge in digitalization, leading to both environmental 

challenges and efficiency initiatives. According to a study by López (2019), countries like Brazil 

and Mexico are experiencing rapid growth in software usage across various sectors, contributing 

to increased energy consumption and electronic waste. For instance, Brazil's data center energy 

consumption grew by 15% from 2018 to 2021, reflecting the expanding digital infrastructure 

(Statista, 2021). Moreover, the disposal of electronic waste in Latin America has become a 

pressing issue, with recycling rates below global averages (Banco Mundial, 2021). 

Efficiency initiatives in Latin American economies focus on sustainable infrastructure 

development and e-waste management. Projects such as the Digital Agenda for Latin America 

(eLAC2022) prioritize renewable energy adoption and the implementation of energy-efficient 

technologies (OECD, 2020). Collaborations between governments, private sectors, and 

international organizations are crucial in addressing the environmental impact of software products 

in these regions. 

Southeast Asian economies, including Indonesia and Vietnam, are experiencing a digital 

revolution, leading to environmental challenges and efficiency efforts. According to a report by 

the Asian Development Bank (ADB, 2022), the rapid growth of software usage in sectors like e-

commerce and finance has contributed to increased energy consumption from data centers and 
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computing devices. For example, Indonesia's data center energy consumption doubled from 2018 

to 2022, driven by the expansion of digital services (Statista, 2021). Additionally, the disposal of 

electronic waste in Southeast Asia is a growing concern, with inadequate recycling infrastructure 

exacerbating environmental risks (ADB, 2022). 

Efficiency initiatives in Southeast Asian economies aim to promote renewable energy adoption 

and sustainable technology practices. Programs such as the ASEAN Plan of Action for Energy 

Cooperation (APAEC) emphasize energy efficiency measures in the ICT sector (ASEAN, 2021). 

Public-private partnerships and regulatory frameworks play a crucial role in fostering 

environmentally responsible practices and reducing the ecological footprint of software products 

in Southeast Asia. 

Efficiency initiatives in developing economies often focus on access to renewable energy sources 

and sustainable technology adoption. For instance, initiatives in China aim to improve energy 

efficiency in data centers through the use of green technologies and energy-saving practices 

(World Bank, 2021). Additionally, collaborations between governments and technology 

companies in countries like Nigeria are promoting e-waste management and recycling programs, 

aiming to mitigate the environmental impact of software products in these regions. 

Sub-Saharan economies face unique challenges regarding the environmental impact and efficiency 

of software products. A study by Nkengfack (2020) highlighted that the limited access to reliable 

electricity and infrastructure in many sub-Saharan African countries hinders the widespread 

adoption of energy-efficient software solutions. Despite this, there is a growing trend towards 

digital transformation in the region, leading to increased energy demand from ICT (Information 

and Communication Technology) infrastructure. For instance, countries like Kenya have 

witnessed a 20% annual increase in data center energy consumption from 2018 to 2021 (World 

Bank, 2021). 

Efficiency initiatives in sub-Saharan economies often revolve around improving infrastructure, 

promoting renewable energy adoption, and addressing e-waste management challenges. Initiatives 

such as the World Bank's Sustainable Energy for All program aim to enhance energy access and 

efficiency in these regions through investments in renewable energy and technology infrastructure 

(World Bank, 2020). Moreover, partnerships between international organizations, local 

governments, and tech companies are crucial in implementing sustainable practices and reducing 

the environmental impact of software products in sub-Saharan Africa. 

The integration of sustainable practices in the software development lifecycle plays a crucial role 

in mitigating the environmental impact and improving the efficiency of software products. One 

key practice is the adoption of green coding techniques, which involves optimizing code to reduce 

energy consumption and improve performance (Ahmed, 2019). By implementing efficient 

algorithms and minimizing resource-intensive processes, developers can significantly reduce the 

energy footprint of software applications, leading to lower electricity usage in data centers and 

computing devices. 

Another important aspect is the use of sustainable hosting solutions, such as cloud services 

powered by renewable energy sources (Amin, Rashid & Shamsuddin, 2021). Cloud providers 

increasingly offer data centers powered by solar, wind, or hydroelectric energy, which can 

significantly lower the carbon emissions associated with hosting software applications. By 

leveraging these sustainable hosting options, software development teams can contribute to 
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environmental conservation and enhance the overall efficiency of their products. Additionally, 

incorporating sustainability metrics and goals into the software development process, such as 

measuring energy consumption and carbon emissions, enables continuous improvement and 

accountability in reducing the environmental impact of software products (Sakamura & 

Tsukamoto, 2020). 

Problem Statement 

The adoption of sustainability metrics in software development practices has become increasingly 

important in addressing environmental concerns and enhancing the efficiency of software 

products. However, despite the growing emphasis on sustainability, there is a lack of 

comprehensive frameworks and standardized metrics for measuring and evaluating the 

environmental impact of software development processes (Sakamura & Tsukamoto, 2020). This 

presents a significant challenge for software development teams and organizations aiming to 

integrate sustainable practices into their workflows effectively. 

Furthermore, the absence of clear guidelines and industry-wide benchmarks for sustainability 

metrics in software development leads to inconsistency and ambiguity in assessing the 

environmental performance of software products (Ahmed, 2019). Without standardized metrics, it 

becomes difficult to compare the sustainability efforts of different software projects or to track 

progress over time accurately. This lack of clarity hinders the ability of stakeholders, including 

developers, managers, and policymakers, to make informed decisions regarding sustainable 

software development practices (Amin, Rashid & Shamsuddin, 2021). Thus, there is a pressing 

need to address these challenges and establish robust sustainability metrics frameworks to guide 

and measure the environmental impact of software development practices effectively. 

Theoretical Framework 

Triple Bottom Line Theory  

The Triple Bottom Line (TBL) theory, introduced by John Elkington, emphasizes the 

interconnectedness of economic, social, and environmental factors in evaluating organizational 

performance (Elkington, 2018). This theory is relevant to the topic of sustainability metrics in 

software development practices as it encourages a holistic approach to measuring sustainability. 

By incorporating TBL principles, software development teams can assess not only the 

environmental impact but also the social and economic dimensions of their practices, leading to 

more comprehensive sustainability metrics. 

Systems Thinking Theory 

Systems Thinking, pioneered by Peter Senge and other systems theorists, focuses on understanding 

complex systems as interconnected entities with feedback loops and interdependencies (Senge, 

2018). This theory is pertinent to the study of sustainability metrics in software development as it 

encourages considering the entire software development lifecycle as a system. By applying 

systems thinking, researchers can analyze how different components of software development 

processes interact and influence sustainability outcomes, leading to more nuanced and effective 

sustainability metrics. 
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Resource-Based View Theory 

The Resource-Based View (RBV) theory, initially proposed by Jay Barney, centers on the idea 

that sustainable competitive advantage stems from valuable, rare, and inimitable resources 

possessed by organizations (Barney, 2018). In the context of sustainability metrics in software 

development practices, RBV theory highlights the importance of identifying and leveraging 

sustainable resources and capabilities within software development teams. By aligning 

sustainability metrics with RBV principles, researchers can explore how specific resources and 

capabilities contribute to sustainable software development practices, thus guiding the 

development of relevant sustainability metrics. 

Empirical Review 

Smith (2018) assessed the effectiveness of green coding practices in reducing energy consumption 

during software development. The purpose of the research was to evaluate the impact of 

implementing sustainable coding techniques on the environmental sustainability of software 

projects. The methodology employed a quantitative approach, analyzing energy consumption data 

from software projects before and after adopting green coding practices. The findings revealed a 

significant reduction in energy usage by 25% on average after incorporating green coding 

techniques into software development processes. This reduction in energy consumption 

contributed to a lower carbon footprint and improved environmental performance of software 

products. The study recommended the widespread adoption of green coding practices to enhance 

the sustainability of software development projects and mitigate environmental impact. 

Jones (2019) evaluated the impact of sustainable hosting solutions on carbon emissions from 

software applications. The study aimed to compare the environmental performance of software 

hosted on traditional servers versus those hosted on renewable energy-powered servers. The 

methodology utilized a case study approach, analyzing carbon emission data from software hosted 

on different types of servers. The findings indicated a 30% decrease in carbon emissions for 

applications hosted on sustainable hosting platforms. This reduction in carbon footprint 

highlighted the potential of sustainable hosting solutions to mitigate environmental impact in 

software development. The study recommended the integration of sustainable hosting options to 

reduce the environmental footprint of software products and promote eco-friendly practices in the 

industry. 

Brown (2020) conducted a study to identify key sustainability metrics for measuring the 

environmental impact of software development practices. The purpose of the research was to 

develop a comprehensive framework for assessing sustainability in software projects. The 

methodology employed a mixed-methods approach, combining surveys and interviews with 

software development professionals. The findings identified energy consumption, carbon 

emissions, and electronic waste generation as crucial sustainability metrics in software 

development. This identification of key metrics provided insights into the environmental impact 

of software projects and enabled better measurement of sustainability efforts. The study 

recommended the development of standardized sustainability metrics frameworks to guide and 

evaluate sustainable practices in the software industry effectively. 

Patel (2021) assessed the social impact of sustainable software development practices on local 

communities. The purpose of the research was to investigate the broader societal implications of 

sustainable software initiatives. The methodology utilized qualitative methods, including 
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interviews with community stakeholders affected by software development projects. The findings 

highlighted positive social outcomes such as job creation, skills development, and community 

engagement resulting from sustainable software initiatives. These social impacts underscored the 

importance of considering societal factors in evaluating sustainability metrics in software 

development. The study recommended enhancing community engagement and social 

responsibility in software development efforts to maximize positive social outcomes. 

Lee (2022) investigated the economic implications of sustainability metrics integration in software 

development projects. The purpose of the research was to analyze the financial benefits of adopting 

sustainability practices in software development. The methodology employed a cost-benefit 

analysis approach, comparing the economic outcomes of sustainable versus traditional software 

development practices. The findings indicated long-term cost savings, improved profitability, and 

enhanced competitiveness for companies implementing sustainable software development 

practices. These economic benefits highlighted the business case for prioritizing sustainability 

metrics in software development projects. The study recommended organizations prioritize 

sustainability metrics to achieve economic benefits and maintain competitive advantage in the 

industry. 

Nguyen (2023) explored the challenges and barriers to implementing sustainability metrics in agile 

software development environments. The purpose of the research was to identify obstacles 

hindering the integration of sustainability practices in agile methodologies. The methodology used 

a qualitative research design, conducting focus groups with agile development teams. The findings 

identified issues such as lack of awareness, resistance to change, and resource constraints as 

primary barriers to sustainability metrics adoption in agile settings. These challenges highlighted 

the need for training, support, and organizational culture shifts to facilitate sustainability 

integration in agile environments. The study recommended agile teams receive adequate training 

and support to overcome barriers and effectively integrate sustainability metrics into their 

development processes. 

Garcia (2018) investigated the relationship between sustainability metrics and software quality in 

development projects. The purpose of the research was to examine how adherence to sustainability 

metrics impacts software quality outcomes. The methodology utilized a correlational research 

design, analyzing data on sustainability metrics and software quality metrics from multiple 

projects. The findings revealed a positive correlation between adherence to sustainability metrics 

and higher software quality outcomes. This relationship emphasized the importance of considering 

sustainability factors in ensuring software quality and performance. The study recommended 

prioritizing sustainability metrics as part of software quality assurance processes to enhance 

overall product quality and sustainability. 

METHODOLOGY 

This study adopted a desk methodology. A desk study research design is commonly known as 

secondary data collection. This is basically collecting data from existing resources preferably 

because of its low cost advantage as compared to a field research. Our current study looked into 

already published studies and reports as the data was easily accessed through online journals and 

libraries. 
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RESULTS 

Conceptual Gaps: While studies like Brown (2020) identify key sustainability metrics, there is a 

gap in understanding how these metrics can be integrated comprehensively into a unified 

framework. Research focusing on the integration of diverse sustainability metrics, such as energy 

consumption, carbon emissions, waste generation, and social impact, would provide a more 

holistic view of sustainability in software development. Most studies, such as Smith (2018) and 

Jones (2019), focus on immediate impacts of sustainable practices. However, there is a need for 

research that delves into the long-term sustainability implications of green coding techniques and 

sustainable hosting solutions. Understanding the sustainability performance over extended periods 

would offer insights into the durability and effectiveness of these practices. 

Contextual Gaps: While general sustainability metrics are identified in studies like Brown (2020), 

there is a lack of industry-specific metrics tailored to different sectors within software 

development. Research focusing on developing industry-specific sustainability metrics would 

provide more targeted insights into environmental and social impacts within distinct software 

development domains. While studies like Patel (2021) assess social impacts, there is a gap in 

understanding how societal and cultural contexts influence the adoption and effectiveness of 

sustainability metrics. Research exploring how cultural factors shape attitudes towards 

sustainability practices in software development, especially in diverse global contexts, would 

enrich our understanding of sustainable software initiatives. 

Geographical Gaps: Studies like Lee (2022) examine economic implications broadly, but there 

is a need to explore regional variations in sustainability practices and their impacts. Research 

focusing on how geographical factors influence the adoption, implementation, and outcomes of 

sustainability metrics in software development would provide valuable insights for localized 

strategies. Most studies focus on developed economies. There is a significant research gap in 

understanding sustainability metrics adoption, challenges, and outcomes in developing and 

emerging economies' software development sectors. Research in this area would address the 

contextual differences and unique challenges faced by software development practices in these 

regions. 

CONCLUSION AND RECOMMENDATIONS 

Conclusion 

In conclusion, the exploration of sustainability metrics in software development practices has 

revealed a nuanced landscape where environmental, social, and economic factors intertwine. 

Studies such as Smith (2018) and Jones (2019) have demonstrated the tangible benefits of adopting 

green coding techniques and sustainable hosting solutions, showcasing reductions in energy 

consumption and carbon emissions. Furthermore, research by Brown (2020) highlights the 

importance of identifying key sustainability metrics, paving the way for comprehensive 

frameworks to assess and guide sustainable practices in the software industry. 

Moreover, the social impact of sustainable software development, as evidenced by Patel's (2021) 

study, emphasizes the interconnectedness between software initiatives and local communities. 

Additionally, economic analyses like Lee (2022) underscored the potential for long-term cost 

savings and enhanced competitiveness through sustainability integration. Despite these 

advancements, gaps in conceptual integration, industry-specific metrics, and regional variances 

persist, as outlined in previous sections. 
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Moving forward, addressing these research gaps and fostering collaboration between academia, 

industry, and policymakers will be crucial. Developing standardized sustainability metrics 

frameworks, tailored to diverse software development sectors and geographical contexts, can lead 

to more effective and targeted sustainability strategies. Furthermore, ensuring the inclusion of 

societal and cultural perspectives in sustainability initiatives will enhance their relevance and 

impact on a global scale. Ultimately, the ongoing exploration and implementation of sustainability 

metrics in software development practices hold promise for creating a more environmentally 

conscious, socially responsible, and economically viable industry. 

Recommendations 

The following are the recommendations based on theory, practice and policy: 

Theory  

To advance theoretical understanding, it is recommended to develop comprehensive frameworks 

that integrate diverse sustainability metrics within software development practices. These 

frameworks should encompass factors such as energy consumption, carbon emissions, waste 

generation, social impact, and economic implications. By creating such holistic frameworks, 

researchers can contribute significantly to theoretical advancements in understanding 

sustainability in software development. Additionally, there should be a focus on addressing the 

long-term sustainability impact of green coding techniques, sustainable hosting solutions, and 

other sustainable practices. This emphasis on long-term impact assessment will provide valuable 

insights into the durability and effectiveness of sustainable software development strategies, 

enriching theoretical perspectives on sustainability in the software industry. 

Practice  

In terms of practical contributions, software development teams should prioritize the 

implementation of standardized sustainability metrics derived from research findings. These 

metrics should be seamlessly integrated into the software development lifecycle processes to 

continuously monitor and evaluate sustainability performance. Moreover, fostering collaboration 

between software developers, sustainability experts, and stakeholders is crucial. This collaboration 

will enable knowledge sharing and the exchange of best practices, leading to practical 

implementations of sustainable strategies within software development projects. By implementing 

standardized metrics and promoting collaboration, software development teams can effectively 

improve their sustainability performance and contribute positively to environmental and social 

responsibility. 

Policy  

On the policy front, it is recommended to advocate for regulatory support that incentivizes and 

supports sustainable software development practices. Policymakers should consider offering tax 

incentives for companies adopting sustainable metrics, promoting the use of renewable energy in 

data centers, and establishing sustainability standards for software products. Additionally, policies 

should focus on promoting education and training programs on sustainability metrics and practices 

for software developers. By promoting education and training initiatives based on research 

insights, policymakers can ensure a skilled workforce capable of implementing and adhering to 

sustainable guidelines in software development projects. These policy interventions will create a 
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conducive environment for sustainable software development, driving industry-wide changes 

towards environmental and social responsibility. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ajpojournals.org/


American Journal of Computing and Engineering    

ISSN 2790-5586 (Online)  

Vol.7, Issue 4, pp 24 – 34, 2024                                                             www.ajpojournals.org 
  

https://doi.org/10.47672/ajce.2250                       33             Sharma, (2024) 
 

REFERENCES 

Ahmed, S. (2019). Green coding practices: A sustainable approach in software development. 

Journal of Sustainable Computing, Informatics and Systems, 24, 100345. 

Amin, M. R., Rashid, M. N. A., & Shamsuddin, S. M. (2021). Sustainable hosting solutions for 

software applications: A review. Sustainability, 13(9), 5053. 

Apple. (2021). Apple commits to be 100 percent carbon neutral for its supply chain and products 

by 2030. https://www.apple.com/newsroom/2020/07/apple-commits-to-be-100-percent-

carbon-neutral-for-its-supply-chain-and-products-by-2030/ 

ASEAN. (2021). ASEAN Plan of Action for Energy Cooperation (APAEC) 2021-2025. 

https://asean.org/storage/2021/05/APAEC2021-2025-Final-Report.pdf 

Asian Development Bank (ADB). (2022). Southeast Asia Energy Outlook 2022. 

https://www.adb.org/publications/southeast-asia-energy-outlook-2022 

Banco Mundial. (2021). Waste Generation in Latin America and the Caribbean. 

https://www.bancomundial.org/es/news/press-release/2021/09/28/waste-generation-in-

latin-america-and-the-caribbean 

Barney, J. B. (2018). Resource-based theories of competitive advantage: A ten-year retrospective 

on the resource-based view. Journal of Management, 25(3), 643-650. 

Brown, A. (2020). Identifying sustainability metrics in software development. Journal of 

Sustainable Computing, Informatics and Systems, 30, 150-165. 

Elkington, J. (2018). Cannibals with forks: The triple bottom line of 21st-century business. New 

Society Publishers. 

Garcia, L. (2018). Sustainability metrics and software quality: A correlational study. 

International Journal of Software Engineering, 25(4), 450-465. 

ISWA. (2021). Global E-Waste Statistics Partnership. https://globalewaste.org/ 

Jones, B. (2019). Impact of sustainable hosting solutions on carbon emissions. Sustainable 

Development Journal, 40(2), 220-235. 

Kumar, A., & Kumar, S. (2020). Environmental impact of software and its mitigation measures. 

International Journal of Scientific Research and Reviews, 9(2), 152-165. 

Lee, C. (2022). Economic implications of sustainability metrics in software development. 

Journal of Business and Sustainability, 15(3), 310-325. 

López, J. R. (2019). Digital transformation and environmental challenges in Latin America. 

Journal of Sustainable Development, 7(2), 45-58. 

Nguyen, D. (2023). Challenges in implementing sustainability metrics in agile environments. 

International Journal of Agile Development, 12(1), 80-95. 

Nkengfack, H. M. (2020). Energy efficiency challenges and opportunities in sub-Saharan Africa. 

Journal of Energy Efficiency and Environmental Sustainability, 5(3), 287-301. 

OECD. (2020). Digital Agenda for Latin America (eLAC2022). https://www.oecd.org/latin-

america/digital-economy-programme/eLAC2022-Digital-Agenda-Latin-America.htm 

http://www.ajpojournals.org/
https://www.apple.com/newsroom/2020/07/apple-commits-to-be-100-percent-carbon-neutral-for-its-supply-chain-and-products-by-2030/
https://www.apple.com/newsroom/2020/07/apple-commits-to-be-100-percent-carbon-neutral-for-its-supply-chain-and-products-by-2030/
https://globalewaste.org/


American Journal of Computing and Engineering    

ISSN 2790-5586 (Online)  

Vol.7, Issue 4, pp 24 – 34, 2024                                                             www.ajpojournals.org 
  

https://doi.org/10.47672/ajce.2250                       34             Sharma, (2024) 
 

Patel, S. (2021). Social impact assessment of sustainable software development. Journal of 

Social Responsibility in Technology, 18(2), 180-195. 

Sakamura, K., & Tsukamoto, M. (2020). Integrating sustainability metrics in software 

development lifecycle. International Journal of Sustainable Development & World 

Ecology, 27(6), 527-537. 

Senge, P. M. (2018). The fifth discipline: The art and practice of the learning organization. 

Currency. 

Shah, R. (2018). Energy consumption of software and digital services: The environmental 

footprint. Journal of Sustainable Computing, Informatics and Systems, 19, 215-223. 

Smith, J. (2018). Effectiveness of green coding practices in reducing energy consumption. Green 

Computing Journal, 12(3), 280-295. 

Statista. (2021). Data center electricity consumption worldwide. 

https://www.statista.com/statistics/243999/worldwide-data-center-electricity-use/ 

WEEE Forum. (2021). E-Waste in the UK: Facts and Figures. https://www.weeeforum.org/what-

we-do/uk-e-waste-facts-figures/ 

World Bank. (2020). Sustainable Energy for All (SE4ALL). 

https://www.worldbank.org/en/topic/energy/brief/sustainable-energy-for-all 

World Bank. (2021). Africa Data Center Market - Investment Analysis and Growth 

Opportunities 2021-2026. https://www.worldbank.org/en/news/press-

release/2021/07/21/africa-data-center-market-investment-analysis-and-growth-

opportunities-2021-2026 

License  

Copyright (c) 2024 Aditi Sharma 

 
This work is licensed under a Creative Commons Attribution 4.0 International License. 

Authors retain copyright and grant the journal right of first publication with the work 

simultaneously licensed under a Creative Commons Attribution (CC-BY) 4.0 License that allows 

others to share the work with an acknowledgment of the work's authorship and initial 

publication in this journal. 

 

http://www.ajpojournals.org/
https://www.worldbank.org/en/topic/energy/brief/sustainable-energy-for-all
https://www.worldbank.org/en/news/press-release/2021/07/21/africa-data-center-market-investment-analysis-and-growth-opportunities-2021-2026
https://www.worldbank.org/en/news/press-release/2021/07/21/africa-data-center-market-investment-analysis-and-growth-opportunities-2021-2026
https://www.worldbank.org/en/news/press-release/2021/07/21/africa-data-center-market-investment-analysis-and-growth-opportunities-2021-2026
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

