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Abstract:
Sustainability is increasingly becoming a key focus in the Information 
Technology (IT) sector as businesses and consumers alike gain 
greater awareness of the environmental, social, and economic 
consequences of technology. This paper examines the current 
sustainability trends within the IT industry, with an emphasis on 
green computing, energy efficiency, circular economy practices, 
and responsible sourcing. The study adopted a descriptive literature 
survey comprising of research papers, articles on web, reports but 
did not include PhD thesis and project reports. The discussion of 
these trends is further enriched by an analysis of industry-specific 
challenges and the role of innovation in promoting sustainability. 
The paper concludes with suggestions for future actions to 
strengthen the IT industry’s impact on sustainable development.
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Introduction
The Information Technology (IT) industry, 
a crucial component of today’s economies, 
faces mounting pressure to reduce its envi-
ronmental impact. Traditionally, the sector 
has been linked to high-energy consump-
tion in data centers, the production of elec-
tronic waste, and the depletion of natural 
resources. However, with growing environ-
mental concerns and heightened consumer 
awareness, the IT industry has adopted 
a range of sustainability measures. These 
efforts focus on cutting carbon emissions, 
reducing waste, and encouraging ethical 
sourcing and manufacturing practices. This 

paper examines the main sustainability 
trends in the IT sector and assesses their 
success in tackling the industry’s environ-
mental and social issues. The Information 
Technology (IT) industry has become a sig-
nificant driver of global economic growth, 
but its environmental and social impacts 
have increasingly come under scrutiny. As 
the demand for technology continues to 
surge, it is crucial for the industry to adopt 
sustainable development practices to miti-
gate its environmental footprint, promote 
social responsibility, and foster long-term 
economic viability. This literature review 
explores the key trends in sustainable 
development within the IT sector, focusing 
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on green computing, energy efficiency, cir-
cular economy models, ethical sourcing, 
carbon neutrality, and social sustainability 
initiatives.

The scope of research 
The trends in sustainable development in 
the IT industry encompasses a variety of 
emerging practices aimed at reducing envi-
ronmental impact and promoting social 
responsibility. Key areas include green com-
puting, energy-efficient technologies, circu-
lar economy models, sustainable sourcing, 
carbon neutrality, and responsible e-waste 
management. The research will explore the 
role of innovations such as edge comput-
ing, data centres powered by renewable 
energy, and the adoption of ethical supply 
chain practices. Additionally, the study will 
examine the challenges faced by IT compa-
nies in scaling sustainability efforts and the 
potential for further advancements to drive 
industry-wide environmental change.

Literature review 

1. � Green Computing and 
Energy Efficiency

A major trend in IT sustainability is the 
increasing focus on green computing, 
which involves the development and use 
of energy-efficient hardware, software, 
and practices to minimize environmental 
impact. Data centres, known for their sig-
nificant energy consumption, play a key role 
in these sustainability efforts. According 
to Gartner, data centres account for 1% of 
global energy consumption, prompting 
the industry to adopt renewable energy, 
enhance cooling technologies, and improve 
server efficiency (Gartner, 2021). Leading 

companies like Google and Microsoft 
have committed to operating their data 
centres entirely on renewable energy, sig-
nificantly reducing their carbon emissions 
(Microsoft, 2020). Green computing, or 
environmentally sustainable computing, 
aims to reduce the environmental footprint 
of computing resources through design 
and operational strategies. The focus on 
energy-efficient computing technologies 
has become a central sustainability initia-
tive within the IT sector, particularly as 
data centres represent a major portion of its 
environmental impact. A study by Zhang et 
al. (2019) found that data centres contrib-
ute nearly 1% of global energy use, making 
them a key target for sustainability actions. 
Companies like Google and Microsoft are 
at the forefront of this shift, with Microsoft 
aiming for carbon neutrality by 2030 and 
to remove all emissions since its founding 
by 2050 (Microsoft, 2020). These efforts 
include using renewable energy, improv-
ing cooling systems, and optimizing server 
usage through advanced virtualization 
(Gartner, 2021).

Key Strategies in Green Computing:
•	 Energy-efficient hardware: Manufac-

turers are developing low-power pro-
cessors, solid-state drives (SSDs), and 
other energy-saving components.

•	 Virtualization: IT organizations are 
increasingly adopting virtualization 
techniques, allowing multiple virtual 
machines to run on a single physical 
server, improving hardware utilization 
and reducing energy consumption.

•	 Server consolidation and cloud com-
puting: By migrating to the cloud, 
organizations reduce the need for on-
premise hardware, leading to better 
energy efficiency.
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2. � Circular Economy and 
E-Waste Management

E-waste, one of the fastest-growing waste 
streams globally, poses a significant chal-
lenge for the IT industry. To address this, 
the sector is shifting toward a circular econ-
omy, which focuses on designing products 
for reuse, repair, and recycling to reduce 
waste. In 2019, the United Nations reported 
that 53.6 million metric tons of e-waste 
were generated worldwide, but only 17.4% 
was properly recycled (UNU, 2020). In 
response, many IT companies are adopt-
ing circular economy practices. For exam-
ple, Apple launched the “Apple Renew” 
program, enabling consumers to return 
old devices for recycling, and it incorpo-
rates recycled materials into new products 
(Apple, 2021). Additionally, companies are 
designing products with longer lifespans 
and modular features to facilitate repairs. 
Research by Binninger et al. (2020) high-
lights that companies like Dell and HP have 
implemented refurbishment and resale ini-
tiatives to support the circular economy 
and reduce the environmental impact of 
discarded electronics.

Circular Economy Practices:
•	 Design for longevity: Companies like 

Apple and Dell are focusing on produc-
ing durable, upgradable devices with 
longer lifespans.

•	 Recycling programs: Many IT firms 
have implemented take-back schemes 
where consumers can return old devices 
for responsible recycling and reuse.

•	 Refurbishment and resale: Refurbished 
electronics are gaining popularity, espe-
cially as consumers demand lower-cost, 
eco-friendly options.

For example, Apple has introduced the 
“Apple Renew” program, allowing custom-
ers to return their old devices for recycling, 
with the company using recycled materials 
in the production of new products (Apple, 
2021).

3. � Sustainable Sourcing and 
Supply Chain Responsibility

Sustainable sourcing refers to the ethical 
and environmentally responsible procure-
ment of raw materials for IT manufactur-
ing. As concerns about mining practices, 
particularly for critical materials like lith-
ium and cobalt, grow, the IT industry is 
increasingly focusing on scrutinizing its 
supply chains. The global demand for raw 
materials such as lithium, cobalt, and rare 
earth elements has raised concerns about 
the environmental and social impacts of 
mining. As a result, sustainable sourc-
ing has become a key priority, with many 
IT companies implementing stricter poli-
cies to ensure responsible procurement. 
For instance, Intel has pledged to source 
conflict-free minerals and uphold ethi-
cal labour standards throughout its supply 
chain, working closely with suppliers to 
trace and verify material origins to prevent 
environmental harm and human rights 
abuses (Intel, 2020). Similarly, HP has 
introduced initiatives to enhance transpar-
ency in its supply chain, allowing consum-
ers to trace the sources of materials used in 
its products.

Key Initiatives in Sustainable 
Sourcing:
•	 Conflict-free minerals: Companies 

such as Intel and HP are working to 
eliminate conflict minerals from their 
supply chains by ensuring that materials 
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are sourced from responsible suppliers 
(Intel, 2020).

•	 Transparency in supply chains: Many 
companies now publish annual sus-
tainability reports detailing the envi-
ronmental and social impacts of their 
sourcing practices.

•	 Supplier engagement: IT companies are 
collaborating with suppliers to ensure 
adherence to environmental standards 
and improve labour conditions.
In 2020, Microsoft announced plans 

to make its entire supply chain carbon-
negative by 2030, focusing on both direct 
emissions and those in its supply chain 
(Microsoft, 2020).

4. � Carbon Neutrality and 
Climate Action

Achieving carbon neutrality is a key goal 
for many IT companies, given the sector’s 
significant contribution to greenhouse gas 
emissions, especially from data centres, 
manufacturing, and transportation. As 
a result, the industry has become a vital 
player in global climate action. Leading 
companies are setting ambitious net-zero 
emissions targets, focusing on cutting 
operational emissions and supporting car-
bon offset initiatives. The pressure on the 
IT industry to reduce its carbon footprint 
is intensifying. For example, Microsoft’s 
carbon-neutral strategy aims to not only 
reduce direct emissions but also address 
those from its supply chain, with a target 
to remove more carbon than it has emit-
ted since its inception by 2050 (Microsoft, 
2020). Similarly, Google is committed to 
powering all its operations, including data 
centres, with 100% renewable energy while 
enhancing energy efficiency in its comput-
ing infrastructure (Google, 2021). These 
initiatives are part of a broader trend where 

IT companies are increasingly investing in 
renewable energy, carbon offset programs, 
and energy-efficient technologies.

Key Carbon Neutrality Strategies:
•	 Renewable energy commitments: 

Many companies, including Amazon 
and Google, have committed to using 
100% renewable energy across their 
operations.

•	 Carbon offset programs: Companies 
are investing in renewable energy proj-
ects, forest conservation, and carbon 
capture technology to offset their resid-
ual emissions.

•	 Electric transportation fleets: To 
reduce emissions from transporta-
tion, IT companies like Microsoft and 
Google have started adopting electric 
vehicle (EV) fleets for employee travel 
and logistics.
Microsoft, for example, has set a goal of 

removing more carbon from the environ-
ment than it has emitted since its founding 
in 1975 by 2050 (Microsoft, 2020).

5. � Social Sustainability, 
Diversity and  Ethical 
Considerations

Beyond environmental concerns, social 
sustainability is gaining prominence in 
the IT industry. Companies are addressing 
issues such as labour rights, diversity, and 
inclusion, and community impact.

Social Sustainability and 
Diversity Initiatives
Sustainability in the IT industry extends 
beyond environmental concerns to include 
social sustainability, which focuses on 
human rights, labour practices, diversity, 
equity, and inclusion. Many IT companies 
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are increasingly integrating social sus-
tainability into their corporate strate-
gies. For instance, in response to growing 
calls for diversity and inclusion, firms like 
Microsoft, IBM, and Intel have made sig-
nificant strides in increasing the represen-
tation of underrepresented groups within 
their workforce. Microsoft, in particular, 
has made notable progress with its diver-
sity and inclusion initiatives, pledging to 
increase the number of women and minori-
ties in its workforce and ensure equal pay 
for equal work (Microsoft, 2020). In addi-
tion, IT companies are increasingly invest-
ing in programs that aim to bridge the 
digital divide, providing underserved com-
munities with access to technology and 
promoting digital literacy.

Social Sustainability Practices:
•	 Fair labour practices: Ensuring fair 

wages, safe working conditions, and 
workers’ rights, particularly in low-cost 
manufacturing regions.

•	 Diversity and inclusion: IT firms are 
increasingly focused on promoting gen-
der diversity, racial equity, and creating 
inclusive workplace cultures.

•	 Digital equity: As digital transforma-
tion accelerates, companies are striving 
to bridge the digital divide by providing 
technology to underserved commu-
nities and investing in digital literacy 
programs.

Sustainable IT Infrastructure 
and Green Data Centres
Data centres are critical to the function-
ing of the IT sector but are also among 
its biggest environmental culprits due to 
their high energy consumption and car-
bon emissions. To address these issues, 

many companies have invested in building 
more energy-efficient data centres powered 
by renewable energy sources. The trend 
toward green data centres is driven by both 
regulatory pressures and the growing rec-
ognition of the environmental impact of 
traditional data center operations.

In recent years, companies like Amazon 
Web Services (AWS) and Google have 
made significant progress in the construc-
tion of energy-efficient data centers that use 
advanced cooling techniques and are pow-
ered by renewable energy. As a result, green 
data centers are becoming a major trend 
in the industry, contributing to the overall 
sustainability of the sector. unstainable IT 
infrastructure, particularly in the context 
of data centers, is critical to reducing the 
environmental impact of the Information 
Technology (IT) sector. As the demand for 
data processing, storage, and cloud comput-
ing services grows, the energy consumption 
of data centers becomes a major environ-
mental concern. The shift towards “green” 
data centers, which prioritize energy effi-
ciency, renewable energy use, and environ-
mental responsibility, has become a central 
practice in the IT industry’s sustainability 
initiatives.

Sustainable IT Infrastructure 
and Green Data Centers 
Practices:
Energy Efficiency Optimization
Energy efficiency is one of the most signifi-
cant factors in making data centers more 
sustainable. Data centers typically consume 
vast amounts of electricity for powering 
servers and cooling systems. As data pro-
cessing demands increase, so does the need 
for energy consumption. However, through 
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careful design and operational practices, 
energy efficiency can be greatly improved.

•	 Efficient Server Hardware: Modern 
server hardware is designed to consume 
less power without sacrificing perfor-
mance. Companies are increasingly 
adopting servers that are more energy-
efficient, such as those that use lower-
power processors and solid-state drives 
(SSDs), which consume less energy than 
traditional hard disk drives (HDDs).

•	 Energy-Efficient Cooling: Traditional 
air-conditioning systems are energy-
intensive. Many green data centers now 
use innovative cooling methods, such 
as liquid cooling, free cooling, and 
evaporative cooling, to reduce energy 
consumption. For example, Google’s 
data centers use a combination of natu-
ral cooling from the environment and 
high-efficiency cooling systems to keep 
temperatures optimal while reducing 
electricity use (Google, 2021).

•	 Virtualization and Consolidation: 
Virtualization allows multiple virtual 
machines to run on a single physical 
server, reducing the number of servers 
required and improving overall hard-
ware utilization. This leads to lower 
energy consumption and a reduction in 
the space and cooling requirements for 
data centers.

Carbon Footprint Reduction
Reducing carbon emissions is a key focus 
of sustainable IT infrastructure. The car-
bon footprint of data centers stems not only 
from energy consumption but also from 
the materials used in construction and the 
transportation of equipment.

•	 Carbon Offsetting: Many tech 
companies are investing in carbon 

offset projects to neutralize their resid-
ual emissions. These projects typically 
involve funding initiatives such as refor-
estation, renewable energy projects, and 
carbon capture technologies. For exam-
ple, Microsoft has set a goal to become 
carbon negative by 2030, which involves 
both reducing its emissions and off-
setting any remaining carbon output 
(Microsoft, 2020).

•	 Efficient Power Usage: The Power 
Usage Effectiveness (PUE) metric is 
commonly used in the industry to mea-
sure the efficiency of data center energy 
usage. The closer the PUE is to 1.0, the 
more efficient the data center is, as it 
indicates that a smaller proportion of 
energy is being used for cooling and 
other non-IT purposes. Many compa-
nies aim to achieve a PUE below 1.2 to 
demonstrate a commitment to energy 
efficiency.

Water Conservation and Cooling 
Technologies
Data centers require significant amounts of 
water for cooling, especially in traditional 
air-cooled systems. With the increasing 
demand for cloud services, water usage has 
become a significant concern, particularly 
in regions where water resources are scarce.

•	 Water-Cooled Data Centers: Some 
companies have moved toward liq-
uid cooling systems that use less water 
than traditional air conditioning units. 
For instance, Facebook’s data center in 
Luleå, Sweden, uses the naturally cold 
climate for free cooling, minimizing 
both water and electricity usage (Face-
book, 2021).

•	 Closed-Loop Water Systems: 
Many green data centers now utilize 



7 / 8

Amrutha Shriyaa B, PGDM RIM and Sunil Kumar R

MS RAMAIAH MANAGEMENT REVIEW � Vol 16(03), DOI: 10.52184/msrmr.v16i03.115, July - September 2025

closed-loop water systems, which recy-
cle and reuse water, significantly reduc-
ing the amount required for cooling. 
This practice not only conserves water 
but also reduces the environmental 
impact associated with water extraction 
and disposal.

Use of Sustainable Building 
Materials
The construction of data centers also plays 
a role in the sustainability of IT infrastruc-
ture. Sustainable building materials are 
being used to minimize the environmental 
impact of data center buildings themselves.

•	 Green Building Certifications: Many 
green data centers are designed to meet 
certification standards such as LEED 
(Leadership in Energy and Environ-
mental Design), which recognizes 
buildings that prioritize energy effi-
ciency, sustainable materials, and eco-
friendly construction practices.

•	 Recycled Materials: Some companies 
are incorporating recycled materials in 
the construction of data centers. For 
instance, steel, glass, and concrete are 
often sourced from recycled materials 
to reduce the environmental footprint 
of building new data centers.

Decommissioning and Recycling of 
IT Equipment
Decommissioning outdated IT equipment 
is crucial for sustainable infrastructure. 
Companies like Dell and HP offer recycling 
programs to recover valuable materials 
and dispose of harmful substances safely. 
Additionally, some companies refurbish 
and resell old equipment, extending its 
lifespan and reducing waste.

•	 Dell and HP offer e-waste recycling 
programs, collecting old equipment to 
recover valuable materials and safely 
dispose of harmful substances (Dell, 
2021)

•	 Upgrading and Refurbishment: Instead 
of discarding old equipment, some com-
panies refurbish and resell older servers 
and components, extending their use-
ful life and reducing the need for new 
production.

Edge Computing as a Sustainability 
Strategy
Edge computing processes data closer to 
its source instead of relying on centralized 
data centers, reducing energy consump-
tion, improving efficiency, and minimizing 
data transmission latency.

•	 Localized Data Centers: Edge comput-
ing uses smaller, local data centers near 
data sources, minimizing data travel 
distance and energy use, promoting 
sustainability

Conclusion
Sustainability in the IT industry has evolved 
from a niche concern to a central priority, 
driven by environmental imperatives and 
consumer demand. The sector is adopting 
practices such as green computing, energy 
efficiency, circular economy models, and 
ethical sourcing to reduce its environmen-
tal impact and improve social responsibil-
ity. However, challenges remain, including 
scaling sustainability efforts, managing 
supply chain complexities, and addressing 
the full lifecycle effects of technology prod-
ucts. Continued innovation and strong 
corporate responsibility are key for the IT 
industry to meet its sustainability goals.
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The IT industry is undergoing a sig-
nificant transformation as it embraces sus-
tainable practices to tackle environmental, 
social, and economic challenges. Trends 
like green computing, circular economy ini-
tiatives, ethical sourcing, carbon neutrality, 
and social sustainability are reshaping the 
industry’s sustainability approach. Despite 
challenges such as supply chain issues and 
scaling sustainability, the increasing com-
mitment of IT companies provides hope for 
a more responsible and sustainable future.

Sustainable IT infrastructure, especially 
in green data centers, is essential for mini-
mizing the industry’s environmental foot-
print. By focusing on energy efficiency, 
renewable energy, carbon reduction, water 
conservation, and responsible e-waste 
management, data centers are becoming 
more eco-friendly. Ongoing innovations in 
cooling systems, sustainable construction, 
and renewable energy use will enhance data 
center sustainability, making these green 
practices crucial as the demand for data 
and cloud services rises.
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