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i o . . The concept of sustainable development is the realization
National Aviation University of the idea, which now and in the near future will play a key
role in the development of global community. Practical
introduction of sustainable development in human life is made
by through information technology. Greening of knowledge
G RE E N I N G o F and experience associated with the spread to the information
technology the general principles and requirements of
environmental applications, production and use of technical
I N FO RMAT I O N objects of sustainable development. Such information
technologies are called green. The problems of Green IT is
divided into three components: organization of "green
TEc H N o LOG I Es enterprise”, including optimization of supply, improvement of

production cycle, using video-conferences and mobile devices
in order to reduce the need for movement of staff; minimizing

TEc H N Ic of physical pollution of environment; minimizing energy costs
of data centers and personal computer systems.
It is necessary to make the procedure "greening" for the entire IT industry. The process of planting should be done by producing
innovative solutions for technology. One of these solutions is a method of greening that is offered in the article. Greening of
information technology consists of the following stages: monitoring — carried out the study of environment for greening, defined
elements that are not green; planning - planned activities for greening. The means to eliminate defects are chosen to address issued
that were identified in the previous step; implementation — performing of actions that were planned; assessment - assessing the
results of greening techniques.
The following conclusions could be made. There are two type of stimulus for greening. First, greening for reputation. Reputation
plays important role for them. Therefore, in such companies greenness and energy saving can be used as a means of improving the

company's image. Second, the ratio of effort. It seems that electricity bills in the company are small compared with other expenses.
As for other technic of greening, it is important for companies that effort and money spent on greening is justified.

Konyenyia cmanozo pozsumky € peanizayis ioei, axa 6 0anuil 4ac i 6 HAUOAUNCUOMY MaAUOYmMHbOMY 6yde gidicpasamu Kiuosy
POIb Y po36umKy c6imoeoi cninohomu. IIpaxmuune @npoBaONCEHHs CMAN020 PO36UMKY 8 JHCUMMI NI0OUHU BUPOOIAEMbC 3d
0onomoeoio iHpopmayitinux mexnonoziu. O3eneHents 3Hanb I 00CI0Y, N08'I3AHUX 3 PO3NOECIOONCEHHAM 6 00aACmI IHPOPMAYItIHUX
MEXHON02IN 3a2anbHl NPUHYUNU MA BUMO2U eKONO02IYHUX 3ACMOCY8AHb, BUPOOHUYMBA | GUKOPUCIANHS MEXHIYHUX 00'€Kmi6 cmanoeo
poszeumky. Taxi ingopmayitini mexuonoeii Hasusaromov 3eneHum. Ilpooremu Green IT ckiadaemvca 3 MpbOX KOMHOHEHMIB:
OpeaHizayisn «3e1eHo20y NIONPUEMCMEA, 8 MOMY YUCL] ONMUMIZAYIT Xapyy8anHsa, NOINUEHHS GUPOOHUYO20 YUKTY, BUKOPUCTNOBYIOUU
8i0eo-KOHpepenyil ma MoOiLIbHI Npucmpoi 01 mozo, wob 3MeHwiumu nompedy 6 pyci nepcoHany; Miimizayia @isuunol
3a6pYOHeHHsT HABKOIUWHBLO20 Cepedosuwya; MIHIMI3ayis eHepeemuyHux eumpam yewmpie 00poOKU OaHUX i NePCOHANbHUX
KOMN'TOMepHUX cucmenm.

Lle neobxiono 3pobumu npoyedypy «ozenenennsny ons eciei IT-inoyempii. IIpoyec nocadku nosunno Oymu 3poOIeHO WISAXOM
CMBOPEeHHsL THHOBAYIUHUX piuielb Oas mexHoao2ii. OOHUM 3 MaKux piuleHb € CNoCiO 03e/leHeHHI, KU NPONOHYEMbCS 8 CIAmmMi.
Osenenennst inghopmayitinux mexnonozii cKiadacmspcsi 3 YOMUPbLOX emanie: MOHIMOpuHe — 30IUCHIOEMbCSl BUGHEHHSI HABKOTUUHBO2O
cepedoguya 01 03eNeHeHHs, BUSHAYAEMbCA eleMEeHMAaMU, Wo He 3eleHull, NAAHY8AHHA - 3aNIAHO8AHI 3aX00U 0/ O3eNeHEeHHs.
3acobu ona ycymenns Oeghexmie obpani adpecu, uoame AKi OyIU GUIHAUEHI 6 NONEPEOHbOMY Kpoyi, peanizayisi — NposeoeHHs
3ax00i8, AKI OY1U 3aNIAHOBAHI; OYIHKA — OYIHKA Pe3yabimamie Memooie 03ei1eHeHHs.

Hacmynni eucnosku moacyms 6ymu 3pobneni. € 06a munu cmumynie oas osenenenns. Ilo-nepuie, oseneHenHs 01 penymayii.
Penymayis sidiepac sadxcnugy ponv 0ns Hux. Tomy, 6 makux KOMRAHIAX 3eleHl Ma eKOHOMIL enepeii Modice b6ymu GUKOPUCMAHUIL K
3aci6 noninwenns imioxcy komnanii. Ilo-opyee, cmagnenns 3ycuns. 30aemvpcsi, Wo PAxyHKu 3a eleKmpuKy 8 KOMNAHIL MAi NOPIGHAHO
3 iHwumu eumpamamu. I[LJo cmocyempcst iHwux Memooie 03e/eHeHH s, 8adCIU60 O/l KOMNAHIU, KL 3YCULISL | epouti, UMpaieHi Ha
03eeHeHHsl € BUNPABOAHUM.

Konyenyus ycmoiiuugozo pazeumus A61semcs peanusayus uoeu, Komopas 6 Hacmoswee spems u 6 Oaudxcatiuem Oyoyujem
6yoem uzpamuv KIOHegylo poib 8 pA3sUmMuU MUpoeo2o coobujecmea. IIpakmuueckoe 6HeOpeHUue YCmoudugo20 pa3eumus 8 HCusHu
uenoseka Npou3oOUmcs ¢ NOMOWbBI)  UHPOPMAYUOHHBIX —mexHonocull. (O3eleHenue 3HAHULL U  ONbIMA, CEA3AHHbIX C
pacnpocmpanenuem 8 obnacmu UHOOPMAYUOHHBIX MEXHOA02UN 00wjue NPUHYUNBLL U MPeDOBaAHUS IKOIOSUYECKUX NPUMEHEHUL,
npou3e00CMea U UCHOAL306AHUA MEXHUYECKUX 00beKmOo6 yemouuueo2o paseumusl. Taxue ungopmayuonHsle MexHON02UU HA3LIEAIOM
senenvim. IIpobnemvr Green IT cocmoum u3 mpex KOMNOHEHMOS: OP2AHUAYUS «3€NEH020» NPeONPUAMUA, 6 MOM Hucie
ONMUMU3AYUY NUMAHUS, VIYYULEHUS NPOU3BOOCMEEHHO20 YUKIA, UCNOTb3YS 6U0E0 — KOHpepenyutl U MOOUbHblE YCmpotcmea 0s
mozo, 4mobbl yMeHbUUMb NOMPEOHOCMb 8 OBUNHCEHUU NEPCOHANA, MUHUMUSAYUS DUUYECKOU 3aSPAZHEHUS OKpYICalowel cpeodbl,
MUHUMUZAYUS FHEPLEMUYECKUX 3AMPam YeHmpos 06pabomxi OAHHbIX U NEPCOHATLHBIX KOMIbIOMEPHBIX CUCHIEM.

Omo Heobxooumo coenamv npoyedypy «osenenenue» oas eceti UT-undycmpuu. [Ipoyecc nocaoku 00adcHo Obimb cOenaHo
nymem cO30anusi UHHOBAYUOHHBIX peutenutl 01 mexunonocuu. OOHum u3 Makux pewenuii AGIsAemcs cnocob o3eneHeHul, KOmopbiil
npeonazaemcs 6 cmamove. O3eneHenue UHOOPMAYUOHHBIX MEXHONOUN COCMOUM U3 Yemblpex IManog: MOHUMOPUHS —
ocywjecmensiemcs. usyuenue OKpyxcaiowjel cpedvl 0I5l O3eNeHeHUs, ONpeoeniemcs 9JleMeHmamu, Komopvle He 3eleHblil;
nAAHUpOSaHUe - 3anIaHUpOBanHvle Meponpuamus Ons o3enenenus. Cpedcmea Ona ycmpanenus OedeKkmog evlbpanbl aopecd,
8bl0anHoe Komopvle Obliu onpedeieHvl 6 npedvlOywjem uidee;, peanusayus — NpoeeoeHue Meponpuamull, Komopwvle Ovliu
3aNAAHUPOBANDL, OYEHKA - OYEHKA PE3YIbIMAmos MeMoo0s 03€eNeHeHUs.

- ____________________________________________________________________________________________}

20



IHXXEHEPIA ITPOI'PAMHOTO 3ABE3IIEYEHHA

Ne 3 (19) 2014

Credyrowue 66160061 mozym 6uvimbv coenanvl. Ecmb 06a muna cmumynog 0ns o3enenenusi. Bo-nepevix, osenenenue 0as
penymayuu. Penymayus uepaem 8axchyto pois 0ast Hux. I105momy, 6 maxux KOMRIAHUSAX 3€eHU U IKOHOMUU IHEPSUU MOdICem Oblnb
UCNOIL306AH 8 Kadecmee cpeOCmea YIyduenus umuoxca komnanuu. Bo-emopuix, omnowenue ycunuil. Kasxcemces, umo cuema 3a
INEKMPULECTNBO 6 KOMRAHUU MAIbL NO CPABHEHUIO ¢ Opyeumu pacxodamu. Imo kacaemcs Opyeux memooos 03eieHeHUs:, 8anHCHO Ois
KOMNAHULL, KOMOpble YCUnUs U 0eHb2U, NOMpadeHtble Ha 03ejleHeHUe ABIAeMCs ONPABOAHHbIM.

Keywords: information technologic, sustainable development, green IT, data centers.

Introduction

The concept of sustainable development is the
realization of the idea, which now and in the near
future will play a key role in the development of
global community. Practical introduction of
sustainable development in human life is made by
through information technology. Greening of
knowledge and experience associated with the
spread to the information technology the general
principles and requirements of environmental
applications, production and use of technical
objects of sustainable development. Such
information technologies are called green (Green
IT) [1].

Statement of the problem and state of
research

The problems of Green IT is divided into three
components [2]:

- organization of "green enterprise”, including
optimization of supply, improvement of
production cycle, using video-conferences and
mobile devices in order to reduce the need for
movement of staff;

- minimizing of physical pollution of
environment;

- minimizing energy costs of data centers and
personal computer systems.

Nomination of green IT industry at the
forefront of management practices makes it an
active  player in  sustainable  economic
development. This requires the propagation of
policy of innovation, reducing of negative impact
of the users and infrastructure and most software
applications on the environment. By the way of
experience accumulation, the usage of outsourcing
software development, efficient logistics, efficient
recycling of old equipment. It is necessary to
make the procedure "greening" for the entire IT
industry. The process of planting should be done
by producing innovative solutions for technology.
One of these solutions is a method of greening
that is offered in the article.

Metodic of “Greening”

Information technologies have an impact on
the environment at all stages of their life cycle,
that is why to achieve "greenness" of information
technologies it is necessary to pay attention to all
stages of the life cycle.

Greening of information technology consists of
four stages:

1. Monitoring — carried out the study of
environment for greening, defined elements that
are not green;

2. Planning - planned activities for greening.
The means to eliminate defects are chosen to
address issued that were identified in the previous
step;

3. Implementation — performing of actions that
were planned;

4. Assessment - assessing the results of
greening techniques.

Implementation of green IT is made for the
following sectors: offices; equipment; data
centers.

Electricity is used for lighting, heating and
cooling. Users uses electricity for personal
computers and accessories. Servers use electricity
for work and cooling. Data centers are the largest
energy consumers in information technology.
They use a lot of power for operation and cooling.

Quantitative technic of empirical software
engineering, interviewing, data modeling,
visualization, guestionnaireare used in
methodology [3].

Components of greening techniques

Monitoring. In the first stage "greening"
information technology necessary to collect
information on the current state estimate the
equipment and technology used. Also, find out the
commitment of the management and all its
employees to "green" ideas.

Thus it is necessary to assess the following:

- The amount of equipment, identify
equipment which are not necessary.

- Equipment for its energy efficiency standards
compliance (Energy Star);

- The level of power consumption.

Further, it is necessary to conduct a survey for
managers in order to identify the status of "green"
practices. Proposed the following list of questions
for the survey:

1. Is there a person engaged in energy-saving
in the company?

2. Is energy-efficient office lighting used?

3. Is training on energy efficiency conducted
among employees?

4. Is equipment turned off when not used?

5. Is the equipment turned off at night and on
weekends?

6. Where "greenness" of equipment taken to
account during purchase?
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7. If old equipment is send to recycling?

8. Does the company established and
announced targets for energy efficiency, energy
conservation and reducing of carbon emissions?

9. Does the company have programs that
encourage or require employees to adhere to the
principles of energy saving (turn off equipment
etc.)?

10. Does the company encourage its
employees to show initiative on energy
efficiency?

11. If company encourage employees to use
teleconferencing to reduce expenses for
transportation?

12. Does the company offer the possibility of
virtual offices and remote work?

13. If thin clients are used and whether their
usage is planned?

14. If enterprise electronic  document
management system is used?

15. Does the enterprise uses double sided
printing?

Separately, a list of questions for IT managers:

1. If power saving modes are used for
equipment?

2. If virtualization servers is used?

3. If placement optimization equipment in the
data center is used?

4. If virtualization in the data center are used?

5. If the optimization of cooling systems in the
data center are used?

6. If premises allocated for that data center was
chosen taking into account the need for cooling it?

7. If IT professionals get information on
electricity consumed?

8. If IT professionals have plan to reduce
energy consumption?

9. If equipment and data center energy
consumption are used?

10. Is the temperature sensors installed in the
data center?

11. If were Measured and estimated power
consumption of the data center?

12. Does the data center established system of
automatic control of heating, ventilation and air
conditioning?

13. Does the company use electricity from
alternative sources?

14. Does the company use cooling system in
which used external cold air.

After survey the assessment of monitoring is
made.

Planning After monitoring - the results are
presented to company management. The necessity
and feasibility of certain practices and a plan of
action that will be used in the enterprise is
discussed. Discussion and planning takes place for
each of the issues that were examined in the

analysis of monitoring explaining their merits and
prospects. For example, proposed the following
list of tasks planning with relevant comments.

1. Assess equipment for its correspondence
with energy saving standards (Energy Star).

Energy Star marked equipment uses 30% less
energy than without it [1]. In the equipment with
the marking energy consumption is reduces and
implemented energy-saving which turns off the
device when not in use.

2. Asses the amount of equipment, identify
equipment which are not necessary.

If you find that there is a piece of equipment
that is idle and not being used, or instead of
several pieces of equipment can be used only one,
then using it can be waived. It will immediately
begin to save energy.

3. Assess the level of power consumption.

Equipment for measuring energy consumption
and compared with the standard. If any equipment
is not labeled Energy Star mark and consumes a
lot of electricity, it is necessary to evaluate the
possibility of its replacement by a new more
modern. In the long run it saves money and
reduces energy consumption.

1. Is there a person engaged in energy-
saving in the company?

If the company have no person who is
responsible for energy efficiency, it is necessary
to assign it. Otherwise it will be difficult to
monitor, evaluate and implement energy saving.

2. Is energy-efficient office lighting used?

Office using energy saving lamps, motion
sensors on the steps that include light only when
needed can store a large amount of electricity.

3. Is training on energy efficiency
conducted among employees?

Often if workers even want to save electricity -
they do not know how. Lectures and workshops
on energy efficiency will enable workers to gain
knowledge on energy saving, and gain practical
experience in their application. These trainings
may relate to the use of standby, sleep, off
computers when not in use. Use different power
saving modes, and more.

4, Is equipment turned off when not used?

Even if the equipment is not turned on, but
plugged in - it uses electricity. Equipment in
standby mode consumes up to 10% of all
electricity. So turning it off can save up to 10% of
electricity. If the equipment is on but not in use,
turning it off will make even greater savings.

5. Is the equipment turned off at night and
on weekends?

Most computers in offices are left on for the
night. That is from six in the evening until eight in
the morning when equipment consumes electricity
but not used. That is about 12 hours of inactivity.
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Half time just idle equipment. Turning it off can
save a significant amount of electricity.

6.  Where "greenness” of equipment taken
to account during purchase?

Equipment has impact on the environment both
during use and during its production. Therefore,
the purchase of equipment necessary to pay
attention to both parameters. The person
responsible for purchasing of equipment must take
into account the following parameters:

- Reduced or no use of toxic materials;

- The ability to recycling;

- Reduced use of materials;

- Energy efficiency;

- Extended lifetime of equipment as well as the
possibility of upgrading;

- Reduced packaging;

- Packaging with recyclable material;

- The possibility of recycling at the end of the
life cycle.

Taking into account these parameters
equipment must be chosen so that it produces the
least impact on the environment.

7. If old equipment is send to recycling?

The problems of e-waste, which includes old
computers, monitors and other equipment rises
more and more. The volume of waste is
increasing. Therefore, to reduce its amount it is
necessary to send waste equipment to disposal and
recycling

8. Does the company established and
announced targets for energy efficiency, energy
conservation and reducing of carbon emissions?

The presence of specific goals will enable the
company and its employees to keep focus on the
issues of green IT. This will help to adequately
implement green IT.

0. Does the company have programs that
encourage or require employees to adhere to the
principles of energy saving (turn off equipment
etc.)?

In addition to existing of energy-saving
technic, it is necessary to use them. Availability of
these programs will encourage each employee
responsible attitude to energy saving. Through
this program developed initiatives will be
implemented effectively..

10. Does the company encourage its
employees to show initiative on energy efficiency?

In addition to creating top initiatives it is
necessary to focus on individual initiative of
employees. This will help to additionally save.

11.  If company encourage employees to use
teleconferencing to reduce expenses for
transportation?

Information technology consumes 2% of the
energy in the world [2]. However, they save
energy in other areas. For example, transport - by
information technology accessible things such as

newsgroups, e-mail, electronic  documents.
Encouraging employees to use teleconferencing
will save transportation budget and therefore fuel
use and emissions of gases into the atmosphere.

12.  Does the company offer the possibility
of virtual offices and remote work?

This question concerns the same topics as the
previous one. Often, transportation to work and
back takes a lot of time and fuel. Standing in
traffic jams takes time and money. Combusted
fuel contaminates atmosphere. With the power of
remote and virtual offices can avoid it, and keep
place in the office.

13.  If thin clients are used and whether
their usage is planned?

Using thin clients saves resources and money.
And they should be used where possible and
appropriate [3].

14. If enterprise electronic document
management system is used?

For the production of paper needed wood. 90%
of the paper, is energy that has been spent on its
production and transportation. The transition to
electronic document is a vivid example when
information technology will not only reduce the
impact on nature, but also completely avoid it. An
example implementation of electronic documents
in the faculty of Computer Science of the National
Aviation University which was introduced several
innovations that allow maximum renounce the use
of paper:

Microsoft Share Point which provides the
ability to exchange of documents.

Individual laptops of each student, allows to
pass laboratory works, to show results of
programs and reports directly with notebook
displays.

According to rough estimates 500 people prints
every day in the reports for 10 pages, 20 days per
month and 8 months of study. 500n10h20h8
5000h160 = 800 = 000 pages or 1,600 reams of
paper annually. (16000h30 = UAH 48000 USD).
The introduction of electronic workflow saves
significant costs and considerable resources.

15. Does the enterprise uses double sided
printing?

If it is impossible to totally exclude printing —
double side printing could be used. It saves half of
the paper.

Discussion and planning for IT managers
carried out the following questions

1. If power saving modes are used for
equipment?

Using energy saving regulates energy
consumption of computers, depending on their
level of load, and equipment that switched into
different power saving modes when not using -
save electricity. To assess the potential savings it
iS necessary to compare energy consumption of
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computer using power saving modes, and without
it.

2. If virtualization servers is used?

Server virtualization would reduce the number
of necessary equipment and reduce the need to
buy new equipment in the event of enlargement.

3. If placement optimization equipment in
the data center is used

Placement of equipment in the data center can
influence the effectiveness of cooling. If the
optimization of placement were not considered -
they need to be considered.

4. If virtualization in the data center are
used?

Also, virtualization can take placed in the data
center. In addition to these things for servers - for
data center also very important the conservation
of area. When to free additional space. And also
due to fewer equipment it will lower costs for
cooling.

5. If the optimization of cooling systems in
the data center are used?

Half of the electricity that is used in a data
center goes to cooling them. Therefore, it is
necessary to optimize cooling. One example of
optimization - a temperature control. In the
presence of temperature sensors can be adjusted.
In addition, modern equipment can operate at
higher temperatures than the old. So you can
support slightly higher temperature in the data
center, which will save on cooling.

6. If premises allocated for that data
center was chosen taking into account the need
for cooling it?

There are rooms in which is always cool, and
which is hotter. If the data center will be located
on the upper floors, or sunny side in the summer it
will have to spend more energy on cooling.
Therefore, if there is a choice location for data
center it is necessary to take into account factors
of cooling.

7. If IT professionals get information on
electricity consumed?

You must provide information on energy
saving to IT professionals. This will allow them to
evaluate their performance, and manage energy
conservation.

8. If IT professionals have plan to reduce
energy consumption?

Just as at the enterprise level, at the level of
heads of IT should be developed plans for energy
savings.

9. If equipment and data center energy
consumption are used?

Measuring energy equipment and data center
professionals will have more objective
information and therefore make more objective
decisions on energy saving.

10. Is the temperature sensors installed in
the data center?

Temperature sensors ensure the optimization
of data center cooling.

11.  If were Measured and estimated power
consumption of the data center?

Data centers are characterized by performance
and power consumption. There are the following
parameters, the ratio between electricity
consumption and performance, power and volume
of data that uses electricity the data center and the
power used by the IT equipment directly. Also,
there is assessment tools developed energy
business combination The Green Grid. These
estimates provide detection current energy
efficiency and possible improvements..

12.  Does the data center established system
of automatic control of heating, ventilation and
air conditioning?

Automatic ~ control ~ maintains  optimal
parameters  of  temperature and  power
consumption.

13. Does the company use electricity from
alternative sources?

Using electricity from alternative sources leads
to reduction of harmful emissions from power
plants and encourages the development of
alternative energy.

14.  Does the company use cooling system in
which used external cold air.

As noted above, much of the electricity is
going to cool the data center. For example,
Google built a data center in Finland, which is
used to cool the cold sea water. The company
Facebook plans to build a data center in Lapland
[4]. On the territory of Ukraine from October to
April - cold season. You can use cold outside air
for cooling.

At the final stage of planning selected list of
actions to be taken, based on what the company
has done, and on what should be done. It consists
plan to list these actions, consistent with guidance.
Then there is a transition to the next stage.

Implementation. At this stage, the activity
takes place together with the employees.
Introduced all the items that were listed in the
plan. In case of new actions are discussed and can
be added to the list of required actions..

Estimation results of implementation. The
final stage is held after the implementation of the
proposed action. Compared to "greenness” of the
enterprise before and after implementation.
Estimated level of electricity consumption and
cash equivalent savings.

Methodic implementation

On the example of a particular company
Ukraine was held application technic (Table 1)
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Table 1
Common questions and answers
Ne Questions Answers
1. Is there a person engaged in energy-saving in There is no such person.
the company?

2. Is energy-efficient office lighting used? Used fluorescent lamps. They are more economi-
cal than incandescent bulbs. But they work while
the window blinds closed, because the light from
the windows shine individual workers sitting di-
rectly next to windows to displays.

3. Is training on energy efficiency conducted | There were not trainings.

among employees?
4, Is equipment turned off when not used? It is hard to say.
5. Is the equipment turned off at night and on | When possible the light is off, air conditioning
weekends? system is off. Laptops of workers usually remain
switched on all the time. Sometimes, to be able to
remotely access, sometimes just remain turned
on.

6. Where "greenness" of equipment taken to ac- | Hard to say. But judging by the equipment avail-

count during purchase? able, it is no different from the average.

7. If old equipment is send to recycling? No

8. Does the company established and announced | No

targets for energy efficiency, energy conserva-
tion and reducing of carbon emissions?

9. Does the company have programs that encour- | No
age or require employees to adhere to the prin-
ciples of energy saving (turn off equipment
etc.)?

10. | Does the company encourage its employees to | No
show initiative on energy efficiency?

11. | If company encourage employees to use tele- | Teleconference used. But mainly not for saving,

conferencing to reduce expenses for transpor- | but as absence of alternatives.
tation?

12. | Does the company offer the possibility of vir- | Yes, occasionally there is the opportunity to work

tual offices and remote work? remotely.

13. | If thin clients are used and whether their usage | No

is planned?

14. | If enterprise electronic document management | Yes, it is used. Primarily for easy collaboration on

system is used? documents.

15. | Does the enterprise uses double sided printing? | No

A list of questions for IT managers: (table 2):
Table 2
Questions for survey
No Questions Answers
1 If power saving modes are used for | Operating systems as default set for energy sav-
equipment? ing. As well as hardware of monitors and laptops
that goes into reduced energy when idle.
2 | If virtualization servers is used? Ye
3 | If placement optimization equipment in the data | No
center is used?
4 | If virtualization in the data center are used? No

25
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Continue of Table 2

Ne Questions Answers

5 | If the optimization of cooling systems in the | No
data center are used?

6 | If premises allocated for that data center was cho- | No
sen taking into account the need for cooling it?

7 | If IT professionals get information on electricity
consumed?

8 | If IT professionals have plan to reduce energy
consumption?

9 | If equipment and data center energy consump- | Yes
tion are used?

10 | Is the temperature sensors installed in the data center? | Yes

11 | If were Measured and estimated power con- | Yes
sumption of the data center?

12 | Does the data center established system of automatic | Yes
control of heating, ventilation and air conditioning?

13 | Does the company use electricity from alterna- | No
tive sources?

14 | Does the company use cooling system in which | No
used external cold air.

Conclusions Ukraine. As for other technic of greening, it is

The following conclusions could be made. There
are two type of stimulus for greening.

First, greening for reputation. There are public
companies, activities and success of which are
directly related to meeting needs of end users (B2C
https://ru.wikipedia.org/wiki/B2C). Reputation plays
important role for them. Therefore, in such companies
greenness and energy saving can be used as a means
of improving the company's image. There are
companies that do not work directly with end users
(B2B, https://ru.wikipedia.org/wiki/B2B) Greening
does not give advantages for them.

Second, the ratio of effort. It seems that electricity
bills in the company are small compared with other
expenses. Electricity prices in other countries are
much higher than in Ukraine and this is a factor that
reduces the importance of energy efficiency in
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important for companies that effort and money spent
on greening is justified. Conduct trainings, distract
employees from their core activities, replace
equipment - in order to save several thousand
hryvnias a month from the budget — seems doubtful.
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