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Awareness Of Green Computing In KSA: A 
Pandemic Perspective 
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Abstract: Life has become more human technology in all aspects of life. Therefore, it is important to preserve the environment and promote sustainable 
development by acquiring green technology. Dialogue Green is the use of computing resources effectively and efficiently and reduce the negative impact 
on the environment. This paper aims to examine awareness and understanding of the Saudi society for computing green practices daily. Through a 
survey conducted on the community. The results showed that awareness and understanding are very satisfactory except for high energy consumption is 
a concern. 
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1    INTRODUCTION  
Digital transformation means investing in thought and 
changing behavior by taking advantage of technical 
development faster. Digital transformation offers huge 
potential for building effective and sustainable communities, 
and this requires changing the essential components of action 
such as infrastructure and operating models even the 
marketing of services and products [1]. In the last ten years, 
Saudi Arabia has taken various measures to accelerate digital 
transformation and adopt communication and information 
technology systems to advance the society and economy of 
the digital world, such as health, education, commerce and 
smart cities, which is one of the most important reasons for 
realizing the vision of Saudi Arabia 2030. Digital 
transformation is multi-technology, including cloud computing, 
mobile devices, IoT platforms, social networks, augmented 
reality, and many more [2]. Since we are witnessing the global 
crisis of the COVID-19, this has increased the use of most of 
these technologies, most important of which is the cloud 
computing in a significant and effective way in various fields in 
Saudi Arabia. The paper will therefore provide a brief 
overview of cloud computing in Saudi Arabia, basic concepts 
of green computing, and a review of recent developments on 
green computing, community awareness and conclusion, 
respectively. 

 
2  RELATED WORK 
In this research a discussion about e-waste and its impact on 
the world, much in the world more than 6 kg for a person 
about 44,7 million in 2016. Showing that the problem of e-
waste is exceptionally large, and recycling not applied. The 
research presents new development methods for e-waste 
treatment and how to manage e-waste according to the 
international circular economy agenda. Local governments 
need to develop policies that encourage the waste 
management sector to embrace best practices, set goals and 
explain environmental impacts and how to reduce them. 
Encourages the consumer to send e-waste to the sectors and 
private sources [3]. 
 
 
 
 
 
 
 

The paper talks about Malaysia and the beginning of green 
computing, as it began in 2009 and the Ministry of Green 
Trade and Water created the main engine of growth in the 
economy. This paper looks at how far university students in it 
and other disciplines are aware of green computing through a 
social media questionnaire, with the result that awareness is 
limited to those with specialization and It does not exist in 
others [4]. According to this research examines the extent of 
green IT adoption among IT professionals in accredited 
companies and other randomly selected companies, as well 
as examining the effects of individual and social factors 
towards IT adoption. The research published a Likert scale 
questionnaire on those companies and received 333 
responses. The results indicated that IT professionals are 
aware of the impact on their green behaviour that stems from 
their internal tendencies or organizational [5]. This paper aims 
to examine the key factors affecting green computing 
adoption at the universities in the Gulf, where the study has 
built on the TOE Model to understand the key points of 
successful green computing adoption. A survey of 188 Gulf 
universities has been conducted and survey results have 
revealed that the most important factors affecting green 
computing adoption are awareness-support for top 
management-adequate resources-comparative advantage-
government policy [6]. This researcher focused his research 
on the concept of sustainability, where the goal was to study 
respondents ' views on the dimensions and characteristics of 
software sustainability. An exploratory study of a quantitative 
investigation of respondents ' perspectives, collecting data 
from 906 participants. The results indicated that their most 
important characteristics are security, usability, and 
maintenance, while females consider the environmental 
dimension more important than males. Finally, the researcher 
recommended using dimensions and characteristics to 
develop sustainability programs in the future [7]. 

 
3  GROWTH OF CLOUD COMPUTING IN KSA 
In 1950, launch the concept of cloud computing, using large-
volume devices to build infrastructure. This infrastructure 
contains one central device and allows the user to access it. 
In 1969, the computer network was introduced, followed by 
1970 IBM released virtual operating system called a virtual 
machine [8]. In 1990, the telecommunications company 
launched a virtual network, and cloud computing emerged in 
its new concept, Amazon launched in 2006 EC2 a business 
site that encourages individuals and businesses to rent 
computers to run their applications [8]. Cloud computing is the 
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next future of IT, and has become a  primary key to the 
growth and progress of the economies of countries, including 
Saudi Arabia, where the Government of Saudi Arabia has 
recognized the importance of this area and has given it a 
keen interest. The aim was to increase the efficiency of the 
economy and increase competitiveness through the 
liberalization of services and the opening of competition for 
services throughout the country [9]. Cloud computing has 
undoubtedly helped to save time and effort for workers in all 
government and private sectors. In the Middle East, it has 
achieved 50% growth, and in the Kingdom the government is 
supporting everything new in technology. Specialized experts 
said that the field of technology grows by more than 12% 
annually, and a survey from EMC was carried out that 
showed that 32% of companies in Saudi Arabia use foreign 
hybrid computing. This has led the Communications Authority 
to encourage telecom and it companies to expand the use of 
cloud computing locally and provide an appropriate regulatory 
environment due to warnings about national security, data 
protection, money-laundering and investments abroad [9]. 
Through a workshop held by a group of all responsible 
sectors in the kingdom to communicate about this technology, 
stated the controls and mechanisms to provide these 
services. The kingdom is one of the first Arab countries to 
take an interest in the concept of cloud computing, where the 
volume of technical investments in the kingdom was expected 
to reach 15 billion [9]. On April 30, 2018, it marks a milestone 
in Saudi digital transformation and innovation for young Saudi 
talent. Announced the first public cloud data center in the 
kingdom, to accelerate the goals of the kingdom's Vision 2030 
and the growth of smart cities with the SAP Cloud Data 
Center in Riyadh. Also, SAP public cloud services will be 
integrated into the planned Saudi government cloud, where it 
will support government services in the country. It also 
includes an open digital platform that supports 
entrepreneurship and co-innovation with customers, partners, 
and the ecosystem to leverage cloud solutions to solve the 
world's problems [10]. In mid-2018, the v2-public cloud 
launched in Saudi Arabia in partnership between CloudSigma 
and Virtual Vision. It provides complete infrastructure and IT 
services. All customers can provision processing, storage, 
and networking [11]. Besides, Oracle has announced in the 
past few months that it has chosen Saudi Arabia as the 
Regional Center for the cloud data center in the Middle East. 
The center aims to empower entrepreneurs to translate 
projects. And supports this center would be the industrial 
revolution in the kingdom to achieve the kingdom's Vision 
2030. And promotes a culture of digital innovation by 
emerging technology platforms and applications such as IoT, 
AI and blockchain [12]. Moreover, there is many companies 
offering cloud computing services for both subscribers: 
individuals, business (private companies and institutions) and 
government entities. The Telecommunications Authority has 
invited all entities to take advantage of the local hosting 
services provided by these companies because of their 
reliability and accessibility, in addition to the high level of 
protection. Among the companies: Mobily -NashirNet - STC 
Advanced Solutions – NourNet. The authority also invites 
other cloud computing service providers to register on the 
authority's official website to enhance the reliability of the 
service provider and avoid penalties [13]. 

4 GREEN COMPUTING 
 
4.1 DEFINITION OF GREEN COMPUTING 
Maintain environmental sustainability by using computers and 
green technology devices such as energy-saving devices and 
improving the consumption of resources and electronic waste. 
Technical devices divided into two parts software and 
hardware. Software, it is necessary to strengthen energy 
storage programs, while hardware that not only reduces 
energy consumption but can be recycled [14]. Another 
researcher says [15] that green computing is the design and 
manufacture of computers with little or no impact on the 
environment so that it promotes the recycling of electronic 
waste and spare parts. 
 
4.2 THE EFFECTS OF THE USE OF TECHNOLOGY ON THE 

ENVIRONMENT 
We cannot today do without electronic devices, especially 
computers in our daily lives in work and the study, but must 
recognize the existence of damage of these techniques, for 
example but not limited to [16]: When the devices are turned 
on fossil fuels are burned to generate energy. This fuel has 
high carbon ratios. This fuel is non-renewable and consumed 
quickly. In addition to generating electricity from fossil fuels 
this is significantly harmful to the environment. The gases 
emitted by burning fuel are carbon dioxide and carbon 
monoxide causing pollution of the atmosphere as well as 
having health effects. The emission of these gases has been 
a major cause of global warming, with the world's carbon 
dioxide emissions from burning this fuel reaching 28 billion 
tons per year. In work environments, computing hardware and 
networks used to also consume a high amount of energy, 
when in the operating mode requires between 36W -250W, 
and when you put the device in a low-power state requires 
between 1W-27W in addition to the screens differ in the 
amount of energy consumed such as computers. Also, from 
the effects of the use of technology on the environment are e-
waste, they are unwanted electronic devices where this e-
waste contains non-biodegradable substances and toxic 
substances such as cadmium-lead-mercury, with the years it 
is possible to seep into the Earth these substances and reach 
our bodies through water, animals and plants and cause a lot 
of diseases such Diarrhea, vomiting, nausea, and cancer. 
 
4.3 APPROACH OF GREEN COMPUTING 
Human life is causally related to the environment in which he 
lives. Industrial developments and the information revolution 
have greatly contributed to the degradation of the 
environment, and the lack of natural resources because of 
that the concept of green computing has been used to 
develop industrial businesses and communities, to meet 
human needs while preserving natural resources. 
Furthermore, the concept of green technology encompasses 
several topics ranging from alternative energy generation 
technologies – electricity consumption – the use of 
environmentally friendly and recyclable materials to 
sustainable digital services [17]. To create social awareness 
of green technology, a comprehensive approach can be taken 
through which we address the environmental impacts of 
information technology [17, 18, 19]: 
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1) Use green [17]: reducing the energy consumption of 
computers and information systems are used in an 
environmentally sound manner. 
The power supply of the computer and all the equipment 
installed in it can be controlled, by operating system and 
installed applications. The monitor and hard drive can be 
turned off after minutes of unused or hibernate when CPU 
and Ram are disabled. Virtualization allows a group of users 
sharing the same physical device by dividing it into virtual 
machines, thus help this virtualization to reduce the number of 
gases emitted because a large number of devices have been 
replaced with an actual one [18,19]. 

 
2) Green design [17]: design of computers, peripherals, 

servers, and refrigeration equipment energy-saving and 
environmentally sound. Data center facilities are the largest 
energy consumer, when designing energy-efficient data 
centers, IT systems – environmental conditions – air 
management – refrigeration equipment and electricity must be 
emphasized. Washington has a Microsoft Data Center to 
leverage water resources to create energy. [18,19]. 

 
3) green disposal [19]: reuse old computers and recycle 

them with associated peripheralsOne way to reduce e-waste 
is to recycle computers and peripherals [19], for example old 
hardware parts can be replaced with new ones that are 
recoverable and at a lower cost, helping to maintain their 
performance for as long as possible. And to reduce toxic and 
non-biodegradable substances such as mercury, lead, 
chromium, and cadmium that cause health effects such as 
birth defects, heart, liver, brain and even cancer. Paper waste 
from printers can be reduced by relying on electronic 
documents and mail services because paper is extracted from 
the walls of all plant cells, thus reduce the use of electronic 
alternatives preserves the environment. 

 
4) Holding conferences, meetings and distance study are 

considered green computing initiatives where they reduce the 
costs of electricity, energy and lighting for buildings and 
offices, and reduce the emission of travel-related gases. 

 
5) Green manufacturing: means the manufacture of 

electronic parts, computers and associated subsidiary 
devices, in a manner that considers their impact on the 
environment or the minimum extent of their impact [17]. The 
concept of green computing focuses on extending the life of 
the product when manufacturing, Use Manufacturers many 
types of plastics in computers, so they are recyclable. The 
use of such bio-products when decomposed often requires 
less energy than toxic substances and less damage to the 
environment. Such OLED displays do not currently use 
mercury, which makes them more suitable for the 
environment [17]. 
 
6) Renewable energy [17]: energy derived from the sun by 
solar panels through solar cells, besides techniques 
processor and system. Do not pollute the environment and its 
maintenance is minimal. It does not require fuel. In recent 
years governments have started promoting this clean energy. 

 
5   SUSTAINABLE DEVELOPMENT IN KSA 

 

In 2015 [20], the 2030 Agenda and the Sustainable 
Development Goals emerged in the world. Governments and 
companies have come together to improve the living 
standards of human beings around the world. Saudi Arabia is 
among those countries that actively participated in achieving 
the objectives. Saudi Arabia affirmed its commitment to 
participate in international and regional forums. The state has 
started to apply strategies and sustainable development goals 
to many sectors, such as the inclusion of development goals 
in education curricula and encouraged the private sector to 
participate in economic activities in sustainable development. 
The most important objectives of the vision for the kingdom of 
Saudi Arabia 2030 [21], digital transformation and the 
provision of electronic platforms for government entities, the 
Digital Transformation Unit was established for each sector to 
improve the quality of services provided and provide customer 
services in a digital form. One of the most important 
environmental elements of digital transformation technology is 
cloud computing. Sustainable development is one of the most 
important societal challenges aimed at developing cities, 
communities, businesses, and industries to meet the needs of 
today's human beings while preserving natural resources for 
future generations. Technologies such as the internet and 
associated services of the most important trends that have a 
significant impact on Sustainable Development. Hence, green 
computing has important role in the sustainable development 
of the environment. Especially since our lives today are 
headed for total dependence on the latest technology. Green 
computing is not the preserve of major sectors, plus society 
can contribute to it [21]. From the world's green computing 
projects [6]: The University of Utah in the USA has launched 
an e-waste management initiative, calling on everyone on its 
campus at a specific time to collect e-waste. The types of 
initiatives in Saudi Arabia are numerous, like Reduce the use 
of oil by launching projects on renewable energy of more than 
50 billion dollars. Green computing is also the main direction 
to better manage the adoption of green computing [6]. The 
use of IT systems has become an important part not only in 
the sectors of the country but also in all areas of human life 
such as computers, e-learning platforms, monitors, printers. 
Established the University of Copenhagen in Denmark [6], 
Center for energy effective for students who are working on 
solar panels which led to the adoption of cloud computing to 
support environmental sustainability on campus, which turned 
into e-learning as an initiative of the green to reduce energy 
consumption. Promoting green computing practices by raising 
awareness in the community about how to use computer 
resources in a way that conserves the environment and 
reduces energy consumption is critical [6].  

 

6   METHODOLOGY 
This study uses quantitative methods. The Questionnaire was 
a tool for this study. Main purpose of the study is to verify the 
community's adoption of green computing in the practice of 
technical life. The Questionnaire was conducted in Saudi 
Arabia on different categories in terms of work and 
geographical location. The Questionnaire focuses on key 
elements that include how computers are used, technologies, 
and the everyday practices that society follows with 
technology. A questionnaire was prepared and published via 
social media WhatsApp -Twitter. That contains several 
questions to measure the goals and desired elements of 
research about green computing. In addition, how much 
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impact the use of technology in a way that is not suitable for 
the environment. 
 

7   RESULT 
According to the collected statistics Figure (1,2,3): Study 
participants (967) aged 20 to 50 years and above. They are 
college students and who have a job. Of both gender (male-
female) (18.2% - 81.8%). The percentage of (77.8%) use of 
computers has been for more than eight years. The highest 
daily use was (36.3%) according to the survey results of more 
than four hours per day. Additionally, too many people prefer 
electronic transactions rather than printing at a rate (60.5%), 
according to the study. When a computer has malfunction 
occurs, maintenance is performed instead of replacing it with 
a new one at a rate (92.2%). 

 
TABLE I. CLARIFYING THE RESULTS OF THE STUDY ON THE DAY-TO-

DAY PRACTICES OF SOCIETY WHEN USING TECHNOLOGY 
 

 
 

 
 
 

 
 
 
 
 
 
 

 

 
Fig.1 How many hours set on your computer device daily 

 

 
Fig.2 How many pages you print every day 

 

 
 

Fig.3 If your computer broke down, what do you do 
 

8   DISCUSSION 
From the results collected by the survey, it turns out that most 
of the community uses devices continuously. Besides, the 
result carries a high satisfaction rate and raises optimism in 
the extent of society's awareness of green computing, in 
environmental conservation and environmental sustainability 
for example society's preference for electronic transactions 
rather than paper making the use of printing rare. Moreover, 
the community maintains computers for a longer period. If 
they have technical problems, they do maintenance instead of 
replacement. On the other hand, the percentage of daily use 
of devices is worrying in the lack of adequate awareness of 
energy consumption in daily practice, such as the use of 
sleep system, the reduction of the lighting of screens, and the 
shutdown when not needed. In future work on green 
computing in Saudi Arabia, it is proposed to be about issues 
of energy consumption and more awareness in purchasing 
and supporting green technology products. 
 

9   CONCLUSION 
The wide spread of technology in recent years and high 
energy consumption all over the world especially in Saudi 
Arabia. The focus of this research was to know the 
community's awareness of green computing and what daily 
practices help to apply the concept of green computing.  The 
survey was done and distributed to different groups in society 
in terms of age and geographical location. The result turns out 
to be encouraging in the community's adoption of green 
computing in everyday practice, other than the anxiety caused 
by high energy consumption. 
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