
Middlesex University Research Repository
An open access repository of

Middlesex University research

http://eprints.mdx.ac.uk

Christodoulides, Christos and Sadler, Chris (2010) Green IT principles in Cypriot organizations.
In: International Conference on Green Information Technology, October 2010, Singapore. .

[Conference or Workshop Item]

Published version (with publisher’s formatting)

This version is available at: https://eprints.mdx.ac.uk/6859/

Copyright:

Middlesex University Research Repository makes the University’s research available electronically.

Copyright and moral rights to this work are retained by the author and/or other copyright owners
unless otherwise stated. The work is supplied on the understanding that any use for commercial gain
is strictly forbidden. A copy may be downloaded for personal, non-commercial, research or study
without prior permission and without charge.

Works, including theses and research projects, may not be reproduced in any format or medium, or
extensive quotations taken from them, or their content changed in any way, without first obtaining
permission in writing from the copyright holder(s). They may not be sold or exploited commercially in
any format or medium without the prior written permission of the copyright holder(s).

Full bibliographic details must be given when referring to, or quoting from full items including the
author’s name, the title of the work, publication details where relevant (place, publisher, date), pag-
ination, and for theses or dissertations the awarding institution, the degree type awarded, and the
date of the award.

If you believe that any material held in the repository infringes copyright law, please contact the
Repository Team at Middlesex University via the following email address:

eprints@mdx.ac.uk

The item will be removed from the repository while any claim is being investigated.

See also repository copyright: re-use policy: http://eprints.mdx.ac.uk/policies.html#copy

http://eprints.mdx.ac.uk
https://eprints.mdx.ac.uk/6859/
mailto:eprints@mdx.ac.uk
http://eprints.mdx.ac.uk/policies.html#copy


Green IT principles in Cypriot organizations 
Christos Christodoulides 

Middlesex University 
The Burroughs 

LONDON NW4 4BT, UK 
christos_ch@hotmail.com

Chris Sadler 
Middlesex University 

The Burroughs 
LONDON NW4 4BT, UK 

+44 208 411 2705 
c.sadler@mdx.ac.uk 

ABSTRACT 
It is not only due to Information and Communication 
Technologies (ICT) that our planet faces such problems as 
unstable climate change and other environmental depredations. 
Nevertheless, ICT does have some impact - through the pollution 
caused by hardware manufacture and disposal and through life-
time energy consumption. ICT also has a positive role to play via 
such green technologies as cloud computing and digital 
distribution. 

In developed countries, with mature ICT infrastructures, there 
have been some substantial moves to apply green conservation 
principles, but in developing countries there is potentially a 
conflict between ‘catching up’ fast at any environmental cost or 
trying to implement more environmental methodologies and 
technologies from the start. Cyprus is a small developing nation 
with a steady economy, promising development prospects and a 
largely well-educated population. As such Cyprus seems like a 
good place to find out which way this conflict is likely to go. 
To explore this proposition, a pilot questionnaire, designed to 
discover the organizational awareness and application of a number 
of appropriate issues (for example, virtualization, e-waste 
management), was administered to IT personnel in a selection of 
Cypriot organizations of differing sizes and sectors. As a result a 
picture has been developed of how green a typical Cypriot 
organization might be. Subsequently, some guidelines were 
constructed to assist Cypriot or similar organizations to adopt 
environmentally-friendlier ICT practices.  

1. INTRODUCTION 
The emergence of both Information and Communication 
Technologies (collectively ICT) have had a huge influence on 
shaping modern society. In particular, ICT has radically changed 
the way business is conducted. Nowadays it is unthinkable for a 
company not to have an IT department and many companies have 
gone online, taking advantage of e-commerce opportunities.  
Massive quantities of data are stored in databases and most 
business transactions are now digital instead of having humans 
doing all the work manually.   

On the communications side, business partners can send 
electronic letters to anyone in the world and they will receive it in 
seconds in contrast to physical mail services that require several 
days to deliver messages. Moreover, they have the ability to e-

mail, call, text, send any kind of data or even video-conference 
with anyone almost anywhere just using a mobile phone. 
Beyond business, ICT plays a role in research and development, 
the manufacturing industry, the provision of public services and 
entertainment and the arts. Not only are computers used to create 
special effects in movies or sometimes entire films but video 
games have also developed into a new branch of the entertainment 
industry. Furthermore, the internet has provided a new medium 
for distributing music and literature as well as video and thus 
transformed those industries. 

Our daily lives are not exempt from the IT revolution. Every 
home has at least one computer and everybody has a mobile 
phone. We use the internet to read the news, check out the 
weather and traffic, look something up in Wikipedia, order food 
or groceries online, book flights or hotels and socialize with our 
friends.  Our home environment (lighting and temperature) may 
be controlled by a microprocessor as are our cars, washing 
machines and other appliances. 

Undoubtedly, ICT has made our lives easier and safer, saved us 
time, helped us to save and even make money and in general led 
to a better quality of life. But there is another side to this coin. 
While trying to make our lives easier, it seems that we neglected 
to consider the consequences of the rapid and colossal 
development of ICT. Sadly, damage has been done and is still 
being done. The polar ice caps are melting and tonnes of 
greenhouse gases are being produced. Of course ICT is not 
responsible for all this damage but it has contributed through the 
many chemicals, hazardous materials and materials that are hard 
to recycle that are used in the manufacture of computers and 
peripherals, and through the growing electrical power that is 
consumed. 

Green IT is all about developing technologies, methods and 
techniques that can make ICT safer and friendlier towards the 
environment. Green IT aims to help the environment but at the 
same time is focused on ‘traditional’ IT targets like efficiency and 
cost-savings [15]. The ICT industry has always been about 
innovation and pioneering so businesses should make the change 
now on their own instead of waiting for governments to force us 
to go green by legislation. 
In the large developed countries, many companies have taken 
Green IT into consideration and applied at least some 
environmental measures [18] but what about other, smaller 
countries? Do they recognize the problem and try to be part of the 
solution? The aim of this research is to perform a survey among 
Cypriot organizations from various fields to determine how green 
they are. Cyprus currently has with a good record in green 
technology with an extremely high percentage of households 
using solar panels to exploit solar energy [20].  
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Cyprus has developed rapidly during the last decade with an 
economy based on land development, services and tourism. It is 
expected to grow even more in the near future [21]. Large 
organizations like banks and government ministries do exploit the 
latest technology and small businesses may work in 
unconventional ways in their struggle to survive the competition. 
This survey should give a picture of where Cypriot organizations 
stand as far as Green IT is concerned.  

2. A GREEN IT QUESTIONNAIRE 
Green IT can be a component of the struggle to reduce the harm 
that is being done to our environment. Before proceeding to 
construct the questionnaire, it would be useful to review the topics 
that go to make up Green IT technologies and techniques.  

2.1 Data Centres 
It is common practice, especially for larger organizations, to 
maintain a data centre  to cover their needs in terms of computing 
resources. They use low end computers for data input and output 
and let the data centre computers do all the heavy processing. In 
general data centres are more secure and their servers have a 
longer lifespan than normal desktop computers [24]. A data centre 
consumes a lot of energy because it contains large numbers of 
high-end computers and the centre requires special interior design 
for cooling and ventilating the servers. Thus,  power management, 
cooling and data centre design (or redesign) are areas where 
organizations can make steps towards becoming greener. 

2.1.1 Redesign  
The way that a data centre is designed can affect the overall 
energy consumption, the cost and the efficiency of the centre. 
Some have been designed with built-in ventilation systems and 
special devices to block the sun and control the temperature [8]. In 
other cases, organizations have sited their data centres close to 
renewable energy sources such as hydroelectric and tidal power 
[24]. In this way the energy transport losses and costs are reduced 
and the organization reduces its carbon footprint. Data centres do 
not need to be anywhere close to the organization or its users.   

Another redesign measure for a data centre can be the ‘hot aisle 
and cold aisle’ arrangement of server racks [9].  Even small 
design decisions can affect the performance and consumption of a 
data centre. For example, to keep air-flow obstructions to a 
minimum, cables should be sealed under the floor and floor 
openings and air conditioning units should be carefully sited. 

2.1.2 Heating and Cooling 
Cooling the data centre is important both in terms of cost and 
energy consumption. The energy  load required for cooling a data 
centre can take up to 63% of an IT department’s power 
consumption [27]. The equipment in the data centre consists not 
of desktop computers (PCs) but high-end servers that consume 
much more power than a PC and consequently produce more heat  
[22]. On top of that, having multiple racks of servers in small 
spaces amplifies the concentration of heat. 

However, much modern equipment can run hotter than older 
equipment and some data centres may be overcooled. ASHRAE  
(American Society of Heating, Refrigerating and Air-
Conditioning Engineers) [3] has modified their recommendations 
for temperature and moisture limits for data centres to reduce the 
amount of energy required for cooling (Figure 2.1). 
Cooling a data centre does not necessarily mean using machinery 
such as air conditioning units and fans. Where possible, a data 

centre could be cooled down by free, natural cooling sources such 
as wind and water [9]. Finally, electricity is generally supplied 
with an alternating current (AC) and this must be rectified to 
direct current (DC) before it can power a server. Because energy 
is lost as heat during this process, if DC power can be generated 
instead, both energy and cooling costs can be cut down [27]. 

Figure 2.1 - ASHRAE Recommended Operating Table [3] 
 2004 Version 2008 Version 

Low End Temp 20°C (68°F) 18°C (64.4°F 
High End Temp 25°C (77°F) 27°C (80.6°F) 
Low End Moisture 40% RH 5.5°C DP (41.9 °F) 
High End Moisture 55% RH 60% RH 15°C DP (59°F DP) 

2.1.3 Power Management 
Another crucial method for energy saving, cost reduction and 
pollution reduction is to take advantage of power management 
techniques. Knowing the energy needs of a data centre, it is 
possible to calculate the total cost of the data centre’s operation. A 
study by Ziff Davis Media [30] suggested that 18% of the subjects 
reviewed said that they did not have sufficient electrical power in 
their data centres and half of the IT managers that took part in the 
study believe that they will need more power in their data centres 
in under two years. 
Power management has to do with methods to cut down the 
energy consumption of machinery to the minimum. The Green 
Grid [5] has devised power efficiency metrics for data centres.  
PUE (Power Usage Effectiveness) is defined as the total facility 
power divided by the IT equipment power. The DCIE (Data 
Centre Infrastructure Efficiency) is the reciprocal of PUE 
expressed as a percentage. Total facility power includes all 
equipment - for example Uninterruptible Power Supplies (UPS),  
Computer Room Air Conditioning Units (CRACs) and even data 
centre lighting. A PUE close to 1 means that the data centre is 
running very efficiently. (A PUE of 1 would mean that the power 
is used by IT equipment only.) Ohara [19] has defined some 
power management levels  for data centres (Figure 2.2).  

Figure 2.2 - Green Level Calculation Chart (after [19]) 
Level Steps 
Basic Review monthly electricity bill 
 Check equipment regularly for capacity planning 
Intermediate Install automated metering and reporting of electrical 

load and consumption 
 Check energy efficiency when purchasing equipment. 
Advanced Monitor energy efficiency per rack/device/circuit 
 Analyze historical data reporting 
 Use real-time reporting at departmental level 
 Use data to negotiate rates with utility company. 

2.1.4 Rightsizing and Virtualisation 
The methods to monitor, measure and save the energy consumed 
in a data centre all seem to be reactive solutions to reduce the 
effects of an existing problem but not how to avoid the problem 
itself.  Rightsizing looks to strike at the root of the problem by 
reducing the amount of working hardware in a data centre. 
Rightsizing can improve the efficiency of a data centre effectively 
[26] and was being implemented by 70% of the IT managers 
surveyed by Molla et al [18]. 

Rightsizing is about using exactly the hardware you need and 
eliminating redundant equipment. It needs careful monitoring of 
systems, measuring their performance and reviewing the results. 
For example, there might be a different server for each business 



function with each one running at only 50% of its capability. Why 
not use half the servers to 100% of their potential [27]? 

Where business functions are represented by a single or a suite of 
applications, these can simply be migrated onto a different, 
underused server. Frequently, however, the business function is 
configured to run exclusively on a server of its own and in these 
cases, rightsizing can be achieved through virtualisation.  Here a 
single physical server is configured to run as a number of virtual 
servers. Even though virtualization can improve server efficiency, 
the server’s computational power is decreased  because the server 
has to run some emulation tasks to implement the necessary 
interfaces and systems  [23]. 

Virtualization provides several advantages. It can be applied by 
medium size businesses as well large organisations to solve 
storage capacity, electricity supply and budget problems [14]. It 
can speed up new infrastructure provision using deployment 
software. It can be used to rehost old legacy applications from 
‘decaying’ servers to newer ones [27]. In addition,  virtualization 
offers remote desktop services - the installation of software and 
data in centralised servers that perform all the processing tasks. 
End users can just use low-end desktop machines for input and 
output. This service cuts down the costs of providing and updating 
expensive hardware and software licences for end users, cuts 
down the costs of energy and maintenance and improves security 
[16]. 

Virtualization has some drawbacks. The number of servers is 
reduced running mutiple applications and systems simultaneously.  
If one physical server dies more data and functionality will be lost 
so more significant damage can occur.  

2.2 Cloud Computing 
The rationale for cloud computing is based on the concept of 
virtualization. Cloud computing refers to using software and 
hardware as a service or alternatively as using the internet as a 
computing platform. Cloud computing is similar to the remote 
desktop services provided by virtualization. The user, equipped 
with a low-end device like a netbook, accesses the internet and 
uses online applications like word processing applications through 
a web browser. Although the netbook is running the browser, it 
acts simply as an input and output device and all data and 
commands are transferred through an internet connection to the 
application’s host servers for processing. Remote desktop services 
have been described as ‘private clouds’ within an organization [2].   

The services that cloud computing offers either virtualize software 
applications or hardware resources,  and thus divide into two 
service categories - Software as a Service (SaaS) and Hardware as 
a Service (HaaS) [12][28]. 

SaaS enables users to use applications over the internet without 
having to install the application on their machine’s hard drive. 
Some examples of SaaS are Google Docs [25] and Blist [6] which 
allow users to create documents online, store them, access and 
edit them through the internet;  Clarizen - an online project 
management tool and Salesforce which offers an online CRM 
(Customer Relationship Management)  [7].  
HaaS allows users to utilize computing resources without owning 
them physically. Even though the philosophy is quite different 
from SaaS, the way that HaaS works is similar to SaaS. Users can 
use computing resources like storage space to store data through 
the internet. Amazon’s EC2 [1] (also known as Amazon elastic 
compute cloud) is a good example. It provides the opportunity to 

purchase computer resources in the form of storage, data transfer 
and CPU (Central Processing Unit) demand.  

Cloud computing can help save money and energy. Instead of 
physically buying software like office applications or hardware 
resources like external hard disk drives, users choose the services 
offered by cloud computing. Using SaaS services, users only need 
cheap low-powered computers and an internet connection.  SaaS 
software is not distributed on physical media so production costs 
are reduced.  HaaS eliminates the need to own, run and regularly 
update hardware. Such services allow for cost reductions and 
increase efficiency and flexibility.  More widely shared and 
efficiently utilised hardware implies reduced hardware 
manufacture and distribution activity. 

Cloud computing sounds promising but there are some other 
points to consider. Trust and security are important issues. Many 
companies are reluctant to store critical data such as trade secrets 
or customer records in a remote location not controlled by them 
with the danger of unauthorized access or accidental loss. Cloud 
computing centralises resources in one place in the hands of one 
provider. If the provider fails the company will be very 
vulnerable.. Cloud computing requires a broadband connection - if 
a company’s internet goes down there will be no way to use the 
computing services. In  countries or remote areas that do not have 
high speed internet connections there could be difficulties using 
cloud computing services [2]. 

2.3 E-waste Management 
The topics discussed so far have focused on the impact caused by 
IT in terms of energy consumption. There is another very 
important topic - the IT industry produces a lot of waste which is 
also known as e-waste. 

E-waste is waste electronic equipment - discarded computers, 
monitors, printers, disks, mobile phones and batteries. Every year 
some 20-50 million tonnes of e-waste is generated [4].  E-waste is 
an issue because it is not just garbage but contains a lot of 
hazardous materials - noxious gases, deionised water, lead, 
mercury, cadmium, PVC, ferrous materials and various oxides  
[17]. It is dangerous to discard electronic equipment as if it were 
normal garbage because of the by-products and wasteful because 
a lot of the materials could be reused or recycled.   There are 
various ways to tackle the e-waste problem like recycling, 
refurbishing and reducing.  

2.3.1 Recycling 
Recycling is the most effective measure. Many domestic 
households  now use special bins to throw away recyclable 
material. This recycling culture must be extended electronic 
equipment. Services for the collection of electronic equipment for 
recycling are provided to the public by local government [13]. It is 
important to persuade businesses to embrace the cause of reducing 
e-waste since businesses usually produce more e-waste as they 
change their equipment more often.  

Companies should recycle their equipment instead of stockpiling 
it. Companies may stockpile because they don’t know how to 
dispose of the equipment properly, or they believe that they might 
to use the equipment in the future or they hope to sell it [27].  

The best solution for any organization would be to sign a contract 
with a professional recycler. Professional recyclers dispose of 
hazardous materials so that they won’t harm the environment and 
all remaining recyclable parts are shipped out manufacturers so 
they can be used again [10]. 



2.3.2 Refurbishing 
Much electronic equipment can be refurbished instead of thrown 
away. Refurbishing, in contrast to recycling, is about bringing the 
hardware to an acceptable working condition. Refurbishing could 
be a good solution in reducing e-waste as it is relatively cheap and 
easy  - usually requiring just a few new parts and somebody to do 
the work.  Some refurbishers work to help those who cannot 
afford to buy a computer - poor families, schools with low 
budgets, third world countries [27] 

2.3.3 Reducing e-waste 
Apart from recycling and refurbishing there are other simple 
practices that can be applied to reduce e-waste. Older computers 
can be used as the low-end machines for remote desktop input and 
output. Software designers can design efficient software and 
reduce the need for frequent upgrades. Hardware manufacturers 
can design their hardware to last longer and enable machines to be 
upgraded more easily [11]. Everyone can try to get the most out of 
their hardware before replacing it.  

2.4 The Questionnaire 
On the basis of the Green IT issues discussed above, a simple 
questionnaire was constructed to gather the views and practices 
amongst Cypriot companies. The questionnaire consists of 25 
questions arranged as follows: 

Questions 1–6:  Demographic questions concerning the 
respondent and his/her organization. 

Questions 7&8:  General green questions to establish 
environmental awareness of respondents. 

Questions 9&10:  Green infrastructure questions for 
localized or centralized installations. 

Questions 11–13:  E-waste questions. 
Question 14:  Organisational/management awareness 

question (not discussed in this paper). 
Questions 15–19:  Data centre questions. 
Questions 20–22:  Cloud computing questions. 
Questions 24&25:  General Green IT commitment questions. 

The full questionnaire appears at Section 8 

3. Analysis 
3.1 Demographics  
Questionnaires were handed out to IT managers or IT 
professionals in various organizations of different sizes and 
sectors.  

 
Figure 4.1: Participants’ Educational Status 

Twenty two of the twenty-five people who were asked to 
participate responded. The respondents came from different age 

groups and work positions but with a generally high educational 
status (Figure 4.1). This sample is small, but it covers the most 
common business sectors in Cyprus.  The participating 
organizations came from eight different sectors, mostly 
manufacturing and retail, with five small, ten medium and seven 
large organizations.  Almost all are well-established and  have 
operated successfully for many years.  

3.2 Organizational Green IT awareness 
The most important Green IT topics are reducing the energy costs 
of IT infrastructure and e-waste management (15 and 14 votes 
respectively). Environmentally friendly ways to purchase and 
dispose of IT  equipment are also prominent (12 votes each) while  
IT’s contribution to the organisation’s green house gas emissions 
and environmental footprint are not so popular (6 and 5 votes). 
Larger organizations are concerned with a wider range of Green 
IT aspects whilst small and medium sized organizations are more 
focused on topics related to cost saving solutions. A topic might 
be considered as relevant to an organization because it is aware of 
the topic and plans to take action in the future.  

 
Figure 4.2: Common practices 

Part of the questionnaire was concerned with which Green IT 
solutions are currently used by Cypriot organizations. Figure 4.2 
shows the top five practices that are currently used by the 
organizations that took part in the research.  

These are popular because they are simple and inexpensive to 
apply so they can be adopted even by small organizations such as 
family owned businesses. More effective solutions such as server 
and desktop virtualization are less popular since they cost more 

 
Figure 4.3: Uncommon practices 

and may be less applicable. There is little enthusiasm for 
initiatives like preferring suppliers with a green track record or 
vendors that offer hardware take-back (Figure 4.3). Without 



pressure from the government or European Union perhaps 
organizations choose to ignore solutions that do not cut costs. 

Only one organization was partnered with a professional Green IT 
service company and although twelve organizations claimed that 
environment friendly IT disposal was one of their Green IT topics, 
only two favoured vendors that offer take-back options. 

3.3 E-waste 
When it comes to managing  aging IT equipment, it seems that 
Cypriot organizations do not do well. Among the twenty-two 
participants only five refurbish old hardware, six recycle the 
usable parts and no more than two discard them in an 
environmentally friendly way. In addition, only four have a 
contract with a recycling or a refurbishing company, none of 
which know whether their recycling/refurbishing partner utilizes 
legal and ethical solutions. This indicates that organizations in 
Cyprus have problems with recycling and  discarding unwanted 
hardware. This might be due to the absence of strict laws and 
regulations for recycling and a lack of awareness of the issues.  

3.4 Data Centres 
Only seven organizations reported that they had a data centre, five 
being large organizations and two of medium size. This figure is 
lower than expected and it is possible that some respondents 
consider that their IT departments run server rooms rather than 
data centres and therefore replied negatively. 
Out of the seven organizations that use a data centre, four use 
some metrics to calculate their data centre’s energy consumption. 
Using metrics is a sign of maturity in organizations as it is a first 
step towards taking measures to target a greener data centre. In 
addition to metrics, three of the respondents use rightsizing 
techniques, four have hot/cold aisle configurations and six of the 
seven switch off lights and idle equipment. Once again the 
simpler and least expensive techniques are the most popular.  

3.5 Cloud Computing 
None of the small or the medium sized organizations use  remote 
desktop techniques and only four of the larger organizations  - 
from the education, quasi-government and banking sectors - 
employ more advanced and expensive solutions. Five large 
organizations (including the four above) and one medium-sized 
one use server virtualization to rehost older systems.  

As was expected larger organizations use cloud computing 
technologies but so do others including one of the small 
organizations. (Figure 4.4) Cloud computing might be a relatively 
new technology but it isn’t necessarily expensive. However, only 
four (large) organisations use a private cloud. That is 
understandable, as private clouds can be expensive and 
complicated to develop and smaller organizations can easily 
satisfy their needs by using commercial cloud computing services. 

 
Figure 4.4: Cloud Computing 

HaaS is used slightly more than SaaS and also by a small 
organization. HaaS is easy to deploy and is scalable since most 
providers offer an option to rapidly alter resources according to 
need.  SaaS could be less popular due to the organizational culture 
in Cyprus. Fewer than 25% of participating organizations buy 
digitally distributed software indicating that Cypriot organizations 
tend to prefer tangible rather than digital products.  

 
Figure 4.5: Green IT Motivation 

3.6 Motivation 
Finally, the questionnaire sought  organizations’ opinions on 
reasons which would persuade them to turn to Green IT. This is 
broken down by organisation size in Figure 4.5. Overwhelmingly, 
it is cost-driven in all cases although there is some differentiation 
amongst the secondary factors. Only the larger organisations view 
government incentives as a major factor, whilst the smallest 
organisations seem to be more influenced by the vendors. 

4. Discussion 
In designing the questionnaire, some care was taken to pose 
questions that covered the range of Green IT issues pertinent to all 
organisations and enterprises. In administering the questionnaire 
however, it was not possible to ensure that the sample truly 
represented the target population either in terms of size or 
composition. Consequently, it would not be statistically safe to 
represent our conclusions as definitive statements of the situation 
in relation to Cypriot organisations. Nevertheless, the results do 
give a sound basis for generating hypotheses for future studies and  
it is possible to develop some guidelines for consideration by 
businesses aiming to green their IT operations. 

4.1 Small Organizations 
Only five small organizations, from manufacturing, imports & 
exports and retail, participated in the study. Environmentally 
friendly disposal of equipment and reduction of the energy costs 
of IT were the most significant Green IT issues for them. Thus 
simple and cost-effective solutions would be ideal for small 
organizations having little money to invest. 

4.1.1 Energy saving 
Reducing the energy consumption within an organization not only 
cuts costs but the organization’s environmental footprint is also 
reduced. Small organizations can achieve energy saving in a 



number of ways - PC power management steps like shutting down 
all systems when the office is closed and putting monitors on 
stand-by instead a screensaver; replacing energy inefficient 
devices  like old CRT monitors that consume more energy than 
flat-screen LCD monitors. Data storage and printing optimization 
can lower energy consumption. Many hard drives with low 
storage capacities use more energy than fewer drives with larger 
capacities. Printer servers per office or per floor use less energy 
than individual printers for each PC. 

4.1.2 E-waste management 
Older systems should not be automatically presumed to be 
garbage, but should be examined to see whether they can be of 
further use or refurbished. However, not everything can be 
refurbished or reused and when the machine is beyond further use, 
all the recyclable parts should be removed and whatever is left 
should be discarded properly. 

The organization should raise the awareness of employees. 
Incentives can be offered to promote a recycling culture, not only 
for hardware but for printer paper and other office consumables. 

4.1.3 Cloud computing services 
Cloud computing services are not necessarily expensive. Their 
flexibility, scalability, reliability and price make them suitable for 
organizations of any size. An organization can use SaaS to 
provide software for its employees. The organisation saves money 
on the software licences and by avoiding the expensive hardware 
needed to run the software in-house.  HaaS services can provide 
easy,inexpensive data storage to small organisations. 

4.1.4 Green IT management 
Any organization should develop its own Green IT strategy. 
Having an organized plan is more effective than the random 
efforts by individual members of the organization. The plan can 
include policies and rules about  power management, device 
purchasing, printer-sharing and recycling. Once the plan is 
decided the members of the organization need to be informed. 
Various metrics can be used to measure the Green IT level of the 
organization and to measure progress towards its Green IT targets.  

4.1.5 Other Measures 
When it is necessary to buy new software the organization could 
choose digital distribution [29]. Digitally distributed software 
eliminates the manufacturing process as there is no need for any 
discs or packaging. Finally organizations should choose vendors 
and suppliers based on their Green IT credentials – a supplier with 
a green track record or a vendor offering hardware take-back 
options should be preferred over other suppliers . 

4.2 Medium and Large Organizations 
Seven large and ten medium size organizations participated in the 
research, mostly from manufacturing, government and quasi-
government sectors. The respondents were better qualified overall 
than those from smaller organizations with most at postgraduate 
level. The targets that larger organizations sought to reach through 
Green IT were cutting the costs of the IT infrastructure; gaining 
the rewards offered by government and the European Union (and 
avoiding being penalized by legal and regulatory bodies); and 
pleasing their customers and clients with their green credentials.  

4.2.1 Green IT Management and Practices 
In contrast to the smaller ones, larger organizations need to have a 
well-organized Green IT strategy that goes deeper than  preferring 
energy efficient systems and vendors. Such a strategy could 

include additional goals such as establishing metrics and utilizing 
them; reducing the carbon footprint; appointing a person or group 
to work exclusively on Green IT matters and establishing an 
environmentally-friendly culture within the organization. Ideally, 
the plan should aim to reach a point where the environmental 
impact of important decisions taken by the organization will affect 
the outcome of the decisions. 

4.2.2 Data centres 
Only seven out of seventeen larger organizations reported using a 
data centre. Those that do not could investigate the benefits of 
developing one.  An organization deciding to develop (or rebuild) 
a data centre should consider the following factors. If feasible,  
construct the data centre near renewable energy sources. If the 
climate is suitable, provide free natural cooling. For example, the 
Cypriot climate is ideal for using solar panels to gather energy but 
is not good for providing cooling. The hot/cold aisle server 
configuration technique should be applied to  improve the data 
centre’s cooling efficiency. Finally, there are simple things like 
extra insulation, blinds for any windows and limiting the number 
of people inside that can affect the cooling efficiency 
Keeping metrics for the data centre is important as the 
measurements can help to make the data centre more efficient. 
Metrics can be used optimise the configurations and settings or for 
comparison with competitors’ data centres.  Lastly, rightsizing, 
server virtualization and remote desktop services are all 
techniques which larger organisations can apply to exploit their 
data centre infrastructure for the maximum benefit to the 
organisation and the environment. 

4.2.3 Cloud computing 
Larger organizations might find HaaS and SaaS solutions even 
more useful than smaller organizations although more vulnerable 
to the security risks. However, larger organizations can afford to 
go one step further by developing a private cloud, enabling 
employees to login and work from home.  

4.2.4  E-waste management 
Larger organizations produce more e-waste so they should take 
additional. Contracts can be signed with professional recycling 
and refurbishing partners to ensure the safe and environmentally 
friendly disposition of unwanted equipment. 

5. Conclusion 
The aim of this project was to study the extent to which Green IT 
methodologies and technologies are used by Cypriot 
organisations. A questionnaire was created and distributed among 
IT professionals working for various organizations. To design the 
questionnaire, it was essential to review which methodologies and 
technologies are applied elsewhere. The participants’ responses 
would establish an idea of the environmental awareness and 
practices of the Cypriot IT community.  In the event, the sample 
was not very large but was reasonably balanced - the 
organizations that participated coming from various representative 
sectors and being of different sizes. Although the data was 
gathered during a holiday period, nearly 90% of participants were 
able to complete the questionnaires given to them.  

Small organizations preferred inexpensive and easy-to-apply 
solutions while medium and larger organizations appear to share 
other, more expensive and complicated approaches to Green IT. 
For most organizations, the primary motivation for becoming 
greener would be to reduce IT costs and/or to comply with 
government or European Union regulations.   



Above all Green IT seeks to develop an environmental 
consciousness within the IT culture of organisations which have 
previously only been concerned with growth and profit. If the 
environmental impact of each policy decision relating to IT can 
become a critical determining factor, organizations can achieve 
the goals of Green IT. 
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8. Appendix: the Questionnaire 
8.1 Demographics 
Please tick () at the correct answer. 

1.   Male   |  Female    
2. What is your age range? 

20-29      |  30-39     |  40-49       
50-59      |  60+       

3. Education 
High School    |  College    |  Bachelors         
Masters            |  PhD        

4. Position in the organization  
Employee      |  Intern        
IT manager    |  Other        

5. Do you consider your business/organization as: 
Small          |  Medium     |  Large         

6. In which category is your organization? 
Government          |  Quasi-government   
Retail           |  Banking          |  Retail                
Education    |  Services          |  Manufacturing  
Imports/exports     

8.2 Organization’s Green IT Awareness  
7. Which of the following Green IT issues are relevant to your  
organization? 
Environment friendly IT disposal                                    
Reducing cost of powering IT  infrastructure                  
Environment friendly IT purchasing                               
E-waste management                                                       
IT contribution to green house gas emissions                 
Overall organizational environmental footprint             
8. Which of the following Green IT practices are applied? 
Prefer vendors offering end of life take-back options   
Shorten IT equipment refresh periods to gain access 
to more energy efficient equipment                                
Prefer IT suppliers that have a green track record         
Retire energy inefficient systems                                   
Partner with a professional Service provider regarding  
green IT                                                                          
Enforce pc power management                                       
Prefer to buy software which is digitally distributed     
 9. Which of the following infrastructure solutions are 
applied? 
Liquid cooling for IT equipment                             
Install energy efficient lights                                  
Use High voltage AC power                                  
Use DC powered IT equipment                             
High efficiency stand-by power  equipment          
10. Which of the following Green IT infrastructure solutions 
are applied? 
Server virtualisation      |  Storage virtualisation     
Print optimization          |  Desktop virtualisation    
Power down systems    
11. When IT equipment reaches the end of its lifecycle do you: 
Recycle consumable parts?                                      
Dispose them in an environment-friendly way?      
Refurbish the equipment                                          
(if none of the above applies don’t tick anything) 
 

12. Do you have a contract with any recycler or refurbisher? 
Yes      | No       

 (If the answer is no go to question 14) 
13. Are you aware whether your partnering 
recycler/refurbisher uses legal and ethical methods? 

Yes      | No       
14. Has your organization taken any of the following steps 
regarding green IT management? 

Establish metrics to assess green IT initiatives  impact     
IT department responsible for its own energy costs           
Set targets to reduce corporate carbon footprint                 

15. Does your organization use a data centre? 
Yes      | No       

 (If the answer is no go to question 18) 
16. Are any metrics used to measure the energy consumption 
of the data centre? 

Yes      | No       
17. Tick all that apply for your organization’s data centre. 
Located/relocated near clean energy sources                      
Environmental factors were considered during the design of the 
centre                                                                                   
Lights and equipment are switched off when not in use     
Use the hot/cold aisle layout configuration                         
Use Rightsizing techniques                                                 
Use air-side economizers for cooling                                  
Use water-side economizers for cooling                              
Other (please specify) 
18. Do you use remote desktop services? 

Yes      | No       
19. Do you use server virtualization to rehost old systems? 

Yes      | No       
20. Do you use any cloud computing services? 

Yes      | No       
 (if the answer is no go to question 24) 
21. Do you have any private cloud facilities? 

Yes      | No       
22. Are any HaaS (hardware as a service) services used? 

Yes      | No       
23. Are any SaaS (software as a service) services used? 

Yes      | No       
24. Rate the following reasons for pursuing Green IT on a 
scale 1 (Strongly Agree) to 5 (Strongly Disagree). 

Reducing IT costs    ___ 
Environmental considerations  ___ 
Social acceptance   ___ 
Government/EU regulations     ___ 
Government/EU incentives  ___ 
Clients/Consumers pressure  ___ 
Competitors actions   ___ 
IT vendors pressure   ___ 

25. Rate the following reasons that might restrain you from 
pursuing Green IT on a scale 1 (Strongly Agree) to 5 (Strongly 
Disagree).  

Cost of green IT solutions          ___ 
Unclear business value in green IT ___ 
Lack of government incentives  ___ 
Inadequate skills and/or training  ___ 
No enforcement by government/EU ___ 

 


