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ABSTRACT
The abstract is devoted to the relationship between information technology and environmental protection. The study includes an
analysis of the energy consumption and carbon footprint of data centers and also provides effective methods for reducing energy
costs in the IT sector. Additionally, the role of information technology in environmental monitoring and resource management
using sensors and big data analysis is considered. A separate section is devoted to the introduction of renewable energy in IT
and improving the energy efficiency of server systems. The work also covers the economic and social impact of environmentally
sustainable IT practices, including cost reduction and company participation in social projects. Educational and social
initiatives, as well as examples of successful implementation of green technologies, highlight the importance of combining
information technology and environmental responsibility. The conclusion summarizes the importance of using information

technology to create a more sustainable and responsible digital future.
KEYWORDS: Environmental protection, Sustainable IT, Ecological footprint, Green technology.

1. INTRODUCTION

In the modern information society, where technologies are
becoming an integral part of everyday life, their role in shaping
the human environment is becoming increasingly significant.
Information technology (IT) has a profound impact on various
aspects of social life, including the economy, education,
healthcare and social interactions. However, in parallel with the
rapid development of technological progress, problems arise
related to negative impacts on the environment.

The relevance of studying the impact of information
technologies on the environment is due not only to their
universal implementation, but also to the growing awareness of
the need for a balance between technological advances and
nature conservation. This balance is becoming the subject of
widespread public debate, requiring a comprehensive
examination of the relationships between IT and environmental
sustainability.

The purpose of this work is to analyze the impact of information
technology on the environment and identify ways to use
technology for the purpose of protecting it. To achieve this goal,
the following tasks are expected to be completed:
o Study of the main aspects of the impact of information
technology on the environment.
e Identification of problematic issues associated with the
environmental consequences of using technologies.
e Consideration of possible methods for reducing the
negative impact of IT on the environment.
e Analysis of the positive impact of information
technology on the environment

This work consists of an introduction, three main sections (The
Impact of Information Technology on the environment,
Information Technology as a means of environmental
protection and the Economic and Social effect of
environmentally sustainable IT) and a conclusion.

2. IMPACT OF INFORMATION TECHNOLOGY
ON THE ENVIRONMENT

2.1. ENERGY CONSUMPTION AND CARBON
EMISSIONS

The impact of information technology on the environment is a
complex and multifaceted process that covers various aspects
from the production of electronic equipment to the use of
computing resources. Data centers are centralized data
processing and storage nodes that play a key role in the
functioning of information technology. However, along with
their importance comes the problem of significant energy
consumption, which leads to a serious environmental footprint:

e The scale of energy consumption: Data centers
consume huge amounts of electricity to maintain
servers, cooling systems and uninterruptible power
supply. This results in high levels of carbon emissions
into the atmosphere.

e Cooling as a key issue: One of the main factors
influencing the high energy costs of data centers is the
need for efficient cooling of the equipment. Cooling
accounts for a significant portion of energy
consumption, exacerbating the problem.
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e Increase in the number of data centers: With the
growth of digital data and the development of cloud
technologies, the number of data centers is rapidly
increasing, increasing the problem of high energy
consumption and carbon emissions.

e Ecological footprint: Carbon emissions from data
center operations contribute to climate change and
environmental degradation. This highlights the
urgency of finding more environmentally sustainable
solutions for the operation of information systems.

2.2. ELECTRONIC WASTE

E-waste consists of obsolete or failed electronic equipment and
its components that, if not processed correctly may have a
negative impact on the environment.

The growing volume of e-waste is a challenge facing modern
society as technology continually advances and the lifespan of
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many devices is reduced. This puts pressure on existing waste
management systems and highlights the need for more efficient
methods of handling e-waste. “The challenges of recycling
obsolete devices are that many contain hazardous chemicals
and heavy metals. A lack of effective recycling systems can
result in the release of these substances into the environment,
with potentially harmful consequences for ecosystems and
human health.” 4

Innovation in sustainable electronics manufacturing is
becoming a key factor in mitigating the e-waste problem. This
includes efforts to create more durable devices, use recyclable
materials and implement processes that reduce the
environmental impact of production. In recent years, it has been
possible to significantly increase the percentage of electronic
waste that is involved in recycling, rather than going to landfills
or incineration; Figure 1.1 shows that in 2022, more than 97%
of collected electronic waste was recycled at licensed
enterprises (+30% from 2019).
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Figure no. 1: Volume of e-waste generated

3. INFORMATION TECHNOLOGY AS A MEANS
OF ENVIRONMENTAL PROTECTION

3.1. RESOURCE MONITORING AND
MANAGEMENT

Information technology not only helps to reduce the negative
impact on the environment, but also serves as a powerful tool
in ensuring its protection. Information technology-based
resource monitoring and management represents an innovative
approach to ensuring the sustainable use of natural resources.
“The use of sensors and Internet of Things (IoT) technology
makes it possible to create distributed networks of sensors that
collect data about the environment.” B These sensors can
measure various parameters such as air quality, water pollution
levels, climatic conditions and other factors in real-time.

Analysis of big data obtained from sensors and 10T is becoming
a key element in the process of optimizing resource
consumption. Collecting and processing vast amounts of
information allows us to identify trends, predict changes in
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ecosystems, and propose science-based resource management
strategies.

An example of such an approach is the use of sensors to monitor
soil quality in agricultural areas. The collected data can be used
to accurately distribute fertilizers, optimize farming and reduce
the use of chemicals, which in turn reduces the negative impact
on the environment.

3.2. SMART CITIES AND TECHNOLOGIES TO
REDUCE POLLUTION

In the field of information technology and environmental
protection, the concept of smart cities stands out as an effective
approach to reduce pollution and optimize resource use. The
development of transport information systems is becoming a
key component of smart cities, where modern technologies are
used to improve mobility and reduce the environmental impact
of transport.
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“Within smart cities, the emphasis is on the development and
implementation of transport information systems that ensure
effective management of traffic flow, optimization of routes,
and reduction of traffic jams. This not only reduces time delays

and saves resources, but also helps reduce vehicle emissions.”
[1]

The use of sensors to monitor air quality also plays an important
role in creating environmentally friendly cities. Sensors placed
in different parts of the city allow real-time monitoring of air
pollution levels. This data can be used to take immediate action
to improve air quality and reduce the impact of harmful
substances on the health of citizens. The development of
transport information systems and the use of sensors to monitor
air quality represent promising approaches to creating more
sustainable and healthy urban environments.

3.3. RENEWABLE ENERGY IN IT
The introduction of renewable energy in the field of
information technology (IT) is becoming a key area in order to
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reduce dependence on traditional energy sources and reduce the
negative impact on the environment. In particular, two
important aspects are considered: the use of solar and wind
energy sources, as well as the energy efficiency of server and
computer systems.

In the field of renewable energy, technologies based on the use
of solar and wind energy are actively used in IT. The use of
solar panels to generate electricity and wind turbines to convert
kinetic energy into electricity is becoming increasingly
common. These technologies can not only reduce dependence
on energy sources based on fossil fuels, but also significantly
reduce carbon emissions into the atmosphere.

In the context of energy efficiency in server and computer
systems, the emphasis is on creating and using equipment
designed to reduce energy consumption. ‘“Manufacturers are
striving to create energy-efficient processors, improve cooling
systems and optimize component performance.” I In addition,
the use of virtualization, which allows for more efficient use of
computing resources, helps reduce energy costs.

Figure no. 2: shows the share of renewable energy sources in electricity production in Russia for 2020.
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Figure no. 2: Renewable Energy

Adopting renewable energy in the IT sector not only reduces
environmental impacts, but also contributes to a more
sustainable and responsible energy infrastructure. Information
technology companies are embracing social responsibility as
they strive for energy efficiency and renewable sources, helping
to create a more sustainable digital future.

4. ECONOMIC AND SOCIAL IMPACT OF
ENVIRONMENTALLY SUSTAINABLE IT

4.1. REDUCING COSTS AND INCREASING
BUSINESS EFFICIENCY

Environmentally sustainable information technology (IT)
practices not only help protect the environment, but also have a
significant impact on the economic and social aspects of
business. Environmentally sustainable IT practices include
optimizing production processes using modern information
technologies. This includes automation, implementation of
management systems, data analytics and other tools aimed at
improving the efficiency of business processes. Optimizing

production not only reduces the consumption of resources such
as energy and materials, but also reduces operating costs.

Examples of companies that have successfully implemented
green technologies

Many companies demonstrate examples of successful
implementation of green technologies to achieve environmental
sustainability. For example, Google is actively investing in
renewable energy, launching waste management projects and
pursuing green technology in its data centers. Apple also stands
out for its commitment to total sustainability, from
manufacturing its devices to running its offices on renewable
energy.

Economic and social effects

Reducing costs and increasing business efficiency through
environmentally sustainable IT practices not only results in
economic benefits for companies, but also improves their
public perception. Environmental responsibility is becoming an
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important factor in consumers' choice of products and services.
“Green technology companies can strengthen their reputational
capital by attracting customers, investors and talent.” 6 Thus,
the combination of environmental sustainability and business
efficiency creates positive impacts not only on the economy,
but also on the social sphere of enterprises.

4.2. EDUCATIONAL AND SOCIAL INITIATIVES
Development of educational programs in the field of
environmental IT

One of the key aspects of the combination of information
technology and environmental protection is the development of
educational programs in the field of environmental IT.
Companies and educational institutions are actively working to
create courses, programs and training materials aimed at
training specialists competent in the use of information
technology, taking into account environmental aspects.

These educational programs cover a wide range of topics,
including energy conservation in IT, efficient use of resources,
methods for reducing the environmental impact of digital
technologies, and implementing environmentally sustainable
practices in software development and IT infrastructure
maintenance.

Participation of IT companies in social projects for
environmental protection

In addition to educational initiatives, IT companies actively
participate in social projects aimed at protecting the
environment. This includes participating in tree planting
programs, creating electric vehicles and zero-emission public
transport, and supporting conservation and environmental
research charities.

IT companies are also actively implementing responsible waste
management practices, refurbishing and recycling obsolete
equipment, and conducting information campaigns among
employees and customers to reduce energy consumption and
reduce environmental impact.

5. CONCLUSION

This work concludes by emphasizing the key role of
information technology (IT) in achieving environmental
sustainability and environmental protection. The relationship
between information technology and environmental protection
is becoming increasingly important in today's world, where
digital transformation and increased dependence on technology
combine with the urgent need to respect natural resources.

One of the key areas in the use of information technology to
protect the environment is the effective management of energy
consumption and the introduction of renewable energy sources.
Optimizing the operation of data centers, creating energy-
efficient equipment and actively using solar and wind energy
sources help reduce carbon emissions and minimize the impact
of the IT sector on the climate ecology.

In addition, educational and social initiatives in the field of
environmental IT play an important role in creating a conscious
attitude towards environmental issues. The development of
educational programs and the participation of IT companies in
social projects raise the level of environmental awareness and
contribute to the introduction of sustainable practices in the
business environment.

Thus, information technology, if used responsibly and with
environmental considerations in mind, can be a driver of
positive environmental change. Innovation, effective resource
management and active participation in social and educational
projects offer the prospects for creating a more sustainable and
responsible digital future.
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