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IT for Environmental Sustainability
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Abstract: - Global warming and its increasing effeckave shed
light on the many global environmental issues. Oytanet's
fragile ecosystem is under attack on many fronts asesult of
industrialization and our growing usage of Informatin
Technology. Worldwide change is needed in order tem this
catastrophe. According to survey, the upper limit aimospheric
CO2 is 350 pm (parts per million) which is current90ppm,
more than the limit. This means that there is ne¢al bring it
down as soon as possible in order to avert the daesagf global
warming. This paper is divided in to three sectiongherein, in
first section we will introduce the topic and also main the
reasons for deteriorating environmental conditionsn second
section we will throw some light on the strategies ptial by IT
companies for environmental sustainability, few swggiions
towards green computing and finally a proposal on viacthe
education sector can reduce its carbon footprint biging the
strategies mentioned in the paper. This paper wilideup by
concluding the results and the future scope.

Keywords:- Greener IT, Global Warming, Environmental
sustainability, Information Technology, Green Compng,
Virtualization, Information Lifecycle Management De

duplication, Paperless computing, Educational sectp Data
Centers.
l. INTRODUCTION

Sustainability means the ability to be maintained.:

According to thewWorld Commission on Environment and
Devel opment-“ Environmental sustainability is

development that meets the needs of the present

generation without compromising the ability of future
generations to meet their own need3Vhy is

2) Deforestation Due to rapid industrialization forests are
being cut at an alarming rate. Deforestation isedon
because of either want of space to set up indgstrie
want of paper or want of wood or want of other miate
from the trees. Forests are not only home for alsima
and birds but also provide us with various natural
resources and fresh air. Additionally, their robtdd
onto the soil to prevent its erosion which is apamant
part of the water cycle. Between 1990 and 2000, the
yearly loss of forests was 16 million hectares.

3) Global Warming-The release of gases such as carbon

dioxide and methane into the environment, partityla

from vehicles and industries, contributes to global

warming by causing the average temperature archand t

world to rise. The current CO2 levels are at 39&88s

per million; the safe level is considered to be Ba@ts
per million. If levels continue to rise and peogi@ not
make major changes, life as we know it may endtdue

e The rise of sea levels

« Destruction of species

Extreme weather conditions

Economic crisis because we will be paying for the

damage

M. IT FOR ENVIRONMENT SUSTAINABILITY
Information Technology (IT) has become an inseparahd

sustainability important? With the way the humardmportant part of our life; it is deeply integratedtoday's

population is rising today, it is consuming essdnti
resources at very fast rate. This is taking tolltla already

business operations. Dependence on IT; be it oily da
individual life or business operations, is growing

dwindling environment. We cannot continue wastingontinuously and will continue to be so in the fetuoo.

precious resources because our very existence depen
them. The air we breathe, the water we drink, thiege
grow our food on, the plants , the animals, thdsfadl are
all getting used up at such a fast pace thatwagying all
industries, all governments, all individuals all eovthe
world. Thus Environmental Sustainability seeksde tewer

Excessive use of IT results in carbon emission.

An IT emission is approx. 2% in global CO2 whicklirdes
PCs servers, cooling, fixed and mobile technoldgiN,
office telecommunication and printers. If we comsidhe
carbon footprint contribution, the IT emission mskts
show the following:

resources or restore those that have been savéuome °
generations so that they can foster happily in &hrie
environment.

I. REASONS FOR DETERIORATING .
ENVIRONMENTAL CONDITIONS .

The environmental conditions are getting deteredaand .
there are many reasons driving this phenomenon:

PCs and Monitors contribute 40%

Servers (including the cooling mechanisms) contgbu
23%

mixed telecom equipment contribute 15%

Mobile telecom devices contribute 9%

LAN and Office telecoms contribute 7%

Printers contribute 6%

1) Pollution — Pollution is the contamination of physical
and biological components of the earth to such a
extent that the environment is not able to resitsedf
leading to destruction of the natural processes.
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V. STRATEGIES ADOPTED BY IT
COMPANIES

No industry has taken such long strides in its tgaent
as the Information Technology industry. IT has esde
every sphere of human existence. It has definitedyle life
easier and made possible many things unachievaiteeh
Thus it is imperative that IT also plays its ratesustaining
environmental stability and pioneers in the formatiof
strategies to maintain ecological balance. As dised
earlier , IT contributes to 2% of the total glohadrbon
footprint. It can however help run business mofiiehtly
and reduce the other 98% of the carbon footpriat the
non-IT companies produce. Some of these stratagies
1) Reducing travel time for employees There are

advanced_teleconferencirepftware today like Cisco’s

2)

3)

4)

“Telepresence” which help employees, customers,
managers, buyers, vendors sitting anywhere in the
world without the need to leave their workplace or
home to attend the meeting. The reduced travebnigt
saves a lot of time and money but also help incidu

the CO2 emissions and heating of the atmosphere
which are caused from traveling in airplanes, buses
cars, bikes or trains. In just a year, Microsoé#irtied to
have cut over 100 million miles of air travel by
following green initiatives.

Mobility_solutions like VolP, virtual LAN etc. help
employees connect to the office network and hehee t
company resources even while on a customer sits, th
giving on the spot, quick solutions.

Teleworkersand Flexitimings are the favorite words of
the employees of today. Converged IP networks ate n
only helping workers better manage their profession
and personal life by working from home but also
contributing to greening of the environment.
Smaller_office _spaces using technologies like IP
Telephony, workers can use shared workspace os-an a
needed basis. With IP telephony, employees can uSg
their office number, voice mail, and features atesel
locations and devices. These employees also usgteem
access to corporate data and applications to merfor
their jobs on the road or from home offices. Irstivay,

a company can provision fewer office spaces than

—26,500 litters of
—3 meter cube of space.

Every year, an average mid-sized Indian company
transacts with papers that need 1.5 to 2 milli@egr
Some of the Technologies for Paperless Office are
Electronic document management, Digital signatures,
Work-flow, Electronic data interchange(EDI).

Electronic _document managementis a computer-
based technique for storing and retrieving document
held in a wide variety of formats or in a number of
geographic locations. EDM captures documents by
scanning, converts them into editable digital faisna
and indexes the documents into searchable databases
Digital _signatures are created and verified using
cryptography. As per IT Act 2000, a digitally engtgd
document with digital signature of sender is asdgas

a signed paper document. One of the obstacle in the
paper-processing world is waiting for a supporting
document to arrive. For example, an application for
advance may be received, but a medical or outsigndi
claims report must be ordered and received befoze t
application can be considered. Workflow technoldgy
the automation of a business process, during which
documents are passed from one state to another for
action, according to a set of rules defined by your
workflow scheme.

Electronic _Data Interchange is the computer-to-
computer exchange of business documents. EDI helps
in Data accuracy since there is no manual re-keging
data. Also all transactions are acknowledged aedeth

is no need to mail or fax the documents. In additio

the above technologies, the very concept of E-Maili
the documents and communicating through e-mails has
given a great relief to the forestry because dfificant
reduction in the amount of paper required and thus
significant reduction in the cutting of trees.

IT mitigating the carbon footprint created by itself-

As mentioned before, like other industries, the IT
industry is also contributing towards the global ZZO
emissions and heat energy dissipations . howeveasT

by itself found ways to mitigate its own effectsahgh
efficient technologies and processes.

water.

number of employees, saving on real estate ari@hta centers A data center is a centralized repository,

associated energy consumption.

either physical or virtual, for the storage, mamaget, and

Online billing _and payment Online Billing and dissemination of data and information organizeduadoa
Payment Cuts Down on Paper Usage.Networks supparticular body of knowledge or pertaining to atjcafar

online, paper-free billing,

and more and mordusiness.

Data centers store enormous amount of

businesses are taking advantage of it. This cae bav information and employ complex and high energy
large and positive environmental impact. At Verizonconsuming infrastructure to house, search, maintaid
more than 84 million paper bills were suppressed idisseminate that information. Data centers prodigenuch
2007, saving 1,700 tons of paper. Electronic biltarbon in the environment as the entire airlinaustd,. By
payment also eliminates associated environmentisco2012 the data centers in India itself would grow5td

of paper bill transportation between provider andnillion square feet. Data centers consume humongous
purchaser. Vodafone itself saves more than 60anilli amounts of power. If all data centers are impleegnt

papers a year after it has switched to paperldigsgbi
Paperless _office in today's scenario,

efficiently, it would save the equivalent of the naal
every electricity consumption of 1.8 million homes.

environmentally sensitive company is striving todgar Saving power-A well-run data center is an efficielata
reducing the amount of paper in its day to dagenter. The best data centers use techniques genlgbe
transactionsEach ton of paper saved, saves. —17 Tredsapact of their energy use, including the simple at

—240
-4210

litters of crude

KWH of

oil. turning off unused servers. The easiest power ‘e #the
electricity. power

that isn't used. With sophisticated operating

processes, servers and disk drives can be powered d
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when not needed, then brought back online whenevbackup storage. One of the most effective storaiggesy

demands require it. During low points in activity,
organizations can run their servers at reduceddspeleich

lessens their consumption of energy.
enterprise should always choose a server with th&t b

today is DeDuplication. DeDuplication basically mea
comparing objects and removing all non-unique dsjec

In additiom, a

V. TYPES OF DEDUPLICATION

power supply efficiency available with the selecteq) File level
configuration. Data center managers can improve t@ Block level
efficiency of their facilities by rigorous maintemze to keep 3) Byte level

equipment operating efficiently, as well as modifylayout

Veritas NetBackup and Dhruva inSync are two ofrifany

and configuration of equipment to reduce coolingodycts providing DeDuplication and thus efficistarage.
requirements. These and many more steps will isereary,s peDuplication can reduce the overall footpiinthe

overall data center efficiency and help lower tregbon
footprint.

Virtualization _and cloud computing add to Server
Capacity- Cloud computing is a hot topic of diséoiss
today. Everybody is raving about the many technarad
economical benefits that this technology is offgrin
Additionally, is playing a big part in ecologicabbility by
contributing immensely to the Green Computing ratioh.
Cloud systems are designed to be decoupled froraigsly
hardware, which offers the advantage of near insteous
creation and destruction of a server (a virtualvegr
Companies no longer have to scale to their antieghanax
load, but rather run exactly the right amount afiaare. As
an example, say an Indian company runs an onlisebss
of selling fire crackers. Now the sale multipli@sthree to
four times in the festive season of Diwali. At thahe, it
may think of purchasing additional servers to mtwet
growing demand. These servers however are of ndarse
the rest of the year. Big data centers like BomBagck
Exchange or New York Stock Exchange or retail stdiles
WallMart, have to be built considering their ultimdoad in

peak times or during prime shopping season. You jus

cannot purchase new servers when there is moredodd
remove them when there is less. Cloud computingsgiou

the freedom to commission or decommission the sgrve

according to rising or falling demand of your compa
Thus a lot of power is saved for the servers whach
consuming electricity throughout the year sittindlei
Servers typically use only 5-15 percent of theipazity.
Through virtualization, businesses can consolidaigtiple
IT resources, such as operating systems and seftwi
applications, on a single server, running sevevattual”
servers on one device. One server can do the wbrk
several, reducing both costs and energy usagen&ssss
also can duplicate their environment—providing hgrk
capabilities—at a fraction of the cost and envirental
impact common with physical replication.
And applications, whether on a virtualized machimenot,
can be optimized. Bloated software, inefficienttsafe, or
even software that produces very little businedsieyaall
can be pruned, optimized and even discontinuedgtdein
the load on servers.

Data DeDuplicationrNormally in Data centers much of the
data is duplicated. For eg a presentation whicls &bout
various products of the company may be stored bipws
departments in the company. Also a document deggili
Company rules and regulations may be duplicated
different places in the company. In addition to ttha
whenever a backup of the primary storage devidaken,
multiple copies of the same data get duplicatednagia the
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data center and can store the exact amount ofnirafdon in
less than 1/100f the footprint. Additionally it saves a lot of
power and energy costs.
Information Lifecycle ManagementlIt is estimated that
90% of the data stored on a disk is never or very
infrequently accessed after 90 days. Till now @tadwas
considered equal and stored on the same meditsfentire
life. Thus the amount of data kept on growing and
accumulating thus increasing the carbon footprind a
contributing to environmental hazards as well. ILMs
revolutionized the way data is stored and accessed.
addition to reducing the amount of storage andeiasing
the efficiency of access, ILM can also contributeda
significant manner to help sustain the environmdrdance
by reducing the carbon footprint of the IT industtyM
does not consider all data to be equal. As it makesugh
its lifecycle, data must be stored on differentelesvand
different hardware. This means while implementith/]
we identify the right hardware , software and peses at
each stage of information’s lifecycle. This means:
Right Information

At
Right Time

On
Right Storage device

At
Right Price.

VI.

Assessment

)Socialization

Classification

Automation
5)Review
6)Destruction
1) AssessmentPeople who handle storage find out what
data is residing on what storage devices in their
company.
Socialization- Data utilization and costs benefit
analysis is done for all type of data.
Classification- According to the facts and figures
collected in the previous level, data is classified
according to its criticality and priority at thabipt in

PHASES OF ILM

2)

3)

time.
4) Automation- We find out which data has to be stored
at in what storage level and form policies to migrdéga

to the proper storage class over time. This progess
then automated.
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Review We keep monitoring the storage environmentloud computing, many educational institutes catuce its

continuously to know where excess capacity, dufdicaoperational cost. In universities the usage of weses varies

depending on the academic calendar. Demand fouress

Destruction- Unnecessary files are migrated out of thés more during assignments and year-end time apamd

storage system completely or transferred to cheaptr mid. The research projects and other researnted

5)
files or aged files exist.
6)
media and delivered to off site storage.
. Hot Warm Cold
High E—
level =
., | storage = H
¥
= Mid \
T level [re—
2 | storage f\
e ——————]
Low
level
storage data migration

Figure 2: Information Lifecycle Management

ILM products like StorageTek from Symantec orgardata
into separate tiers according to specified policiesnd
automate data migration from one tier to anotheseldaon

activities are active throughout the year. In mynam the
usage of the strategies mentioned in the paperhedm
academia by:

- Reducing cost and providing flexibility and acsiedity.

- Utilize on-demand computing and storage to hssale,
and manage applications and services for entiramizgtion

or individual departments within it, globally orcally.
-Provide on-demand scalability, and reduced timm&oket
for educational applications.

-Provide collaboration and online communicationwestn
students and staff. It means Quick & Effective
Communication with Anytime Anywhere Access.

- Provide wide-range of course materials and academ
support tools to instructors, teachers, professamd, other
educators and university staff.

- Reduce maintenance cost.

-Help teachers & students in organizing their class
presentations and schedules.

those criteria. New data is stored on faster andemo g, o on notebooks, papers, printing etc.

expensive storage media. Less critical data isedtan

cheaper and slower media. However, a path managemen

application also runs to retrieve any stored data.

VII. SUGGESTIONS

Smart particles- smart particles are small semiconducto;n

nano particles which are actually electromecharseakors.

They form ad hoc networks and are capable of datpct

light, temperature and radiations. They are bdsicahall
computers connected to several sensors and a
transmitter. . Data gathered by the mote are passed the
radio link for transmission from mote to mote urdéta
reaches the transmission node. They use the pdwérfor
Environmental protectioand_Habitat monitoringThey can
be spread around an area where they can monitaysttike
pollution in the area or behavior of organisms heit
natural habitat. This information is then used Yarious
environmental sustainability measures.

VIIL. PROPOSAL -GREEN IT FOR

EDUCATIONAL SECTOR

ra

IX. IMPLEMENTATION

The number of computers and servers are increasipdy
day in the educational sector in order to meetdibmands
of today's generation. Our institutes and univérsitneed
ore than just extraordinary teachers and innogativ
educational programs to overcome today’s challenglesy
need more efficient and cost-effective systemsetonit the
teachers, administrators and even parents to fomre of
fﬁ%ir time and energies on these exciting initedivEvery
year, the number of students seeking admissions in
universities is increasing at a very fast pace.h\he same
speed are increasing requirements related to saspgce
and technology upgrades. How far can we cope up alit
these demands and keep on spending millions arwbmsil
on these? Following are some activities performed b
institutes and universities where implementing dlou
computing would not only increase the efficiency thé
overall process but also prove to be cost effective
Admissions With increasing usage of internet, universities
are focusing on making the entire admission prooedise

Education is an important component of life becaitse with manual intervention only in case of verificatiof final

equips us with all that is needed to make ourbiautiful.

documentation. This is likely to put significantath on

All the country spends huge amount on educatiomfrouniversity serverss more and more students would try to

primary to higher education either directly or meditly.
Earlier many technologies were expensive and utablai
for common use, which are now becoming free to yeues
and anyone with an Internet and web browser. Stedame
already using these services whether it is musarirsty,
movie sharing, social sharing, software sharing €ar
education system should take advantage of this $eend,
which will both enrich our student’'s technology bleal
education, and importantly, reduce the budget imnpac
academic institutions.
identify and leverage emerging technologies that @ist-
effective, and strive for the broadest feasible agditable
access to technology for students and staff. Ondhef

download admission forms. There may also be a reed
significant storage space so that all relevant dmsuation
uploaded by students (scanned academic proofs)bean
managed. At this stage, using cloud computivapld be a
good option as universities will be able to hirerage space,
computational efficiencies at an affordable costead of
investing into hardware resources. The money saaadbe
used for the betterment of the overall educatiostesy.
Also Information Lifecycle Managementan be used

University management shoulghrough which, data of the older students couldkéyet at a

comparatively low end storage device and the curren
admission data to be kept in a high end storag&elevith
better accessing technologies. This would makestiveage

emerging technologies is cloud computing. By adapti more cost effective. Online purchase and submissfahe
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admission formdefinitely saves a lot of paper. This is in

addition to reducing the travel time needed fordehis
living in far flung areas to come to the universigmpus for
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XIl. CONCLUSION

These initiatives are not only attacking a seriso&al issue
facing our country today, but also cultivating awne

the purchase or submission of the form. Even if anyeneration of environmentally sensitive user fa fature.

interview is to be conducted, various teleconfeirgg¢ools
like ‘Telepresencecan be used.

Research  projects/Class  Assignments/Presentations
these are an important ingredient of good insttudad
universities. Cloud computing provides vast coltattof
resources for research projects, class assignmamnts
presentations at affordable costs.
Computing meet the escalating needs of facultyjesits,
researchers as well as Parents. A very good exaofijplés
is Google Apps that has become pervasive at batimsary
school and college levels. A growing generatiorGobgle
Apps users, often prodded by a new generation ahgo
teachers, is becoming exposed to the power of thekee
collaboration tools. These tools change the waghteis and
students interact. Social networking tools like &ri and
Facebook, which have been seen as needless d@tsaat
many schools, are now increasingly being used
educational tools by savvy teachers who recogniesr t
information dissemination and collaborative power
LinkedIn is also a powerful media of technical excge.
Using mobility solutions like VolP and VPHKaculty and
students can get access to the institute resousitisg
anywhere , anytime, improving their efficiency iddition
to reducing trave] thus reducing their carbon footprint.
Examination:
ticket/admit card are generated. My idea is to hisenetric
system for examination hall entiy.authenticity is required,
then online authentication can be done by usingtadig
signaturesand hall ticket can be generated.

X. RESULT GENERATION

Result announcement days are ones when the umnjversi

servers experience significant load as studenteager to
check their scorecards. Institutes also print opa
marksheets to be put up at various location incdi@pus

SaaS and Cloggt

Before any examination takes place, Hal

Greener data centers are vital both to meet busines
demands and reduce environmental impact. They geovi
the computing capacity for larger sustainabilitytiatives
such as online collaboration, while also offeringyk
opportunities for savings in both costs and carbmissions.
In our experience, all 'Green IT' initiatives shibube
used on delivering a benefit aligned to one orerof the
following three principlesReduce, Reuse, Recycl&hese
principles can be used to assess each IT transfiorma
initiative in terms of its ability to support theganization's
environmental agenda and objectives. The succeHsesé
initiatives will not only help to improve the quisliof our
education system but also other sectors - IT or ligrbut
also cement the movement of the software and téohyno
industry to new horizons of green computing.

as Xlll.  FUTURE SCOPE

SHere we suggest “Green Maturity Model” which every
organization should frame in order to assess tharozation
growth and its contribution towards environment.isTh
GMM would integrate the existing practices with new
innovation for the greening of each and every task
performed by the company be it deployment, delivery
[narketing, production, development etc.

According to us, all new products designed by Impanies

should be energy efficient and eco-friendly.
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