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GREEN IT



Definition

 Green Computing is the 

practice of applying 

environment friendly approach 

for technology procurement to 

disposal to enable sustainable 

business practice.
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Why Green IT

Lot of Energy is often wasted.

Printing is often wasteful

Pollution 

Toxicity
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Global Green 4R Mantra



Goals of Green IT

Reduce the use 
of hazardous 

materials

Maximize 
energy 

efficiency

Promote 
recyclability or 
biodegradability



The Problem



Toxins

Contents
 Lead in soldering of PCB and glass of CRT

 Mercury in housing, PCB, Batteries. 

 Cadmium in used in resistors for chips 
circuit boards and semiconductors

 Antimony trioxide flame retardant in 
chassis

 Polybrominated flame retardants in 
casings, cables and circuit boards

 Selenium in power supply rectifier

 Chromium corrosion protection in steel

 Cobalt in steel for structure and 
magnetism



Solution

 Improving Energy Effiency

 Reducing Life Cycle costs

 Ways to cut down e-waste.
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People

Processes

Infra-structure

MODERN 
IT 

SYSTEMS



Product Lifecycle

Disposal

Refurbishing and reusing Recycling Safe disposal

Use

Reducing energy consumption Using in an environmentally sound manner

Manufacturing

Minimal impact on the environment

Design

Energy efficient Environmentally sound



Focus Areas and Activities

Design for 
sustainability

Energy efficiency Power management

Datacenter design, 
layout & localization

Server 
Virtualization

Disposal & Recycling

Compliance
Metrics, 
assessments, 
methodology

Risk mitigation

Renewable energy Eco-labeling



Green IT Approaches

Algorithmic Efficiency

Virtualization

•Automation

•Cloud Computing

Terminal Servers

•Thin Clients

•Desktop Virtualization

Power Management

•Power supply

•Storage

•Video Card

•Display

•OS Issues

•Power over Ethernet

Materials Recycling Telecommuting

Research



Algorithmic Efficiency

 Efficiency of algorithms impacts the amount 
of computer resources needed for any given 
computing function

 Many efficiency trade-offs in writing 
programs

 Every Google search produces 0.2 grams CO2 

*

 91 million searches per day

 18.2 metric tonnes of CO2 per day

 546.6 tonnes per month

 6559.2 tonnes per year

 Audi A4 = ~187 g/km

 30.000 km/year = 5.61 tonnes

 Google = ~1170 Audi A4

 Algorithms can route data to data centers 
where electricity is less expensive.

 MIT++ project up to 40% savings on energy 
cost

* According to Google



Virtualization

 Abstraction of 

computer 

resources

 Separate physical 

and logical 

resources

 1 : Many

 Many : 1

 Many : Many



Cloud Computing

 Elastic capacity

 Virtualized

 Automated

 Pay for what you 

use

 Relinquish 

capacity that you 

don’t need



Terminal Servers & Thin 

Clients

 Users connect to 
central server

 All processing is 
done at server level

 User experiences 
OS

 OS is shared 
between users

 Combined with thin 
clients

 Use up to 1/8 the 
amount of power



Desktop Virtualization

 Separating a personal 
computer desktop 
environment from the 
physical machine

 Client-server computing 
model

 Virtualized desktop is 
stored on a remote 
central server

 Instead of on the local 
storage of a remote 
client

 Offers a full client OS

 Not shared with others



Power Management

 APM  ACPI

 Allows the OS to directly 
control power saving of 
hardware

 Allows a system to turn off 
components

 Hibernation

 Powering down PCs during 
night 

 Power management 
features

 Upgrade to a more efficient 
UPS

 New CPUs can regulate 
voltage based on load



Power Supply

 Generally 80-85% efficient

 Remaining energy is wasted 

as heat

 Energy Star 5.0-certified 

desktops must be at least 90% 

efficient



Storage

 Physically small drives 

consume less power

 Low capacity flash-

based SSDs better than 

HDDs

 High capacity flash, 

and DRAM-based drives 

use more power

 Depending on use, fast 

SSDs may still be a 

better option



Network Printing

 Shift to enery efficient network laser printers and 

multifunction printers and copiers whose consumables 

either produce less waste or recyclable.
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Video Card

 Fast GPU may be largest 
power consumer in PC

 Efficient display options 
include

 No video card

 Shared terminal

 Shared thin client

 Desktop sharing software

 Motherboard video

 Low 3D performance

 Low power

 Select GPU based on 
average wattage or 
performance per watt



Display

 LCDs use cold-cathode 

flurescent bulb to 

provide light for 

display

 Newer display use 

array of LEDs which 

reduces amount of 

electricity used



Operating System Issues

http://www.apple.com/environment/
http://www.apple.com/environment/


Telecommuting

 Many advantages

 Employee satisfaction

 Greenhouse gas reductions

 Lower overhead cost

 Office space

 Heat

 Lighting

 Parking

 Significant savings

 Heat, A/C, light = 70%

 Other initiatives reduce sqft 
per employee

 Hotelling, virtual desk, …



Materials Recycling

Repurpose Donate

• Charities

• NPOs

Recycle

• Salvage Retailers

• Municipal Recycling

• Computing supplies

• Cartridges, paper, 
batteries, …



Disposal

 In India by the end of 2015 expected 200 million people 

will require new computers which will lead to disposal 

of nearly 30-50 million tons of e-waste.

 Many vendors are importing e-waste from other 

countries which leads to lesser life span and high 

requirement for disposing the e-waste into land fills.
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Adoption

Have actually 
done so.

Source: Symantec, October 2007



If you are using recycled 

paper, you are already 

thinking green.

Thank you


