
IJCSN International Journal of Computer Science and Network, Volume 4, Issue 2, April 2015           
ISSN    (Online): 2277-5420       www.IJCSN.org 

Impact Factor: 0.417 

232 

 

 

Comparative Analysis of Energy Consumption by IT 

Systems at Different Levels of Operation & Usage 
 

 
1 Rumisa Firdous, 2 Shabir Ahmad Sofi, 

3 Roohie Naaz 
 

 1, 2, 3 NIT Srinagar, Hazratbal 

 Srinagar, 190006, Jammu and Kashmir, India 

 

 

 

 

Abstract - The  Green  IT  can   minimize  the  green   house  

gas emission    if    steps    are    taken    to    reduce    energy 

consumption  at  end  user  level   i.e.,  PC’s,  Laptops, handheld 

devices etc. People need to be educated of the fact how energy 

can be saved while using IT devices. Likewise initiatives at the 

network and data center level have   been   taken   by   the   

major   companies   of   IT equipments. In our work  we  perform 

a comparative analysis of energy    consumption    by    the    

desktop PC’s,    Notebook PCs,    thin   clients, monitors   etc, 

network equipments,  data  center.  The analysis will guide us to 

make Green IT systems. 

 

Keywords - Green IT, Green House, Data Centre Cloud 

Computing, Grid Computing, E-Waste, CO2. 

 

1. Introduction 
 

Enterprises, governments, and societies at large have a 

new important agenda: tackling environmental issues 

and adopting environmentally sound practices. Over the 

years, the use of Information Technology (IT) has 

exploded in several areas, improving our lives and work 

and offering convenience along with several other 

benefits. We are passionate about advances in   and 

widespread   adoption   of IT. However, IT has been 

contributing to environmental problems, which most 

people don’t realize. Computers and other IT 

infrastructure consume significant amounts of  

 

electricity, placing a heavy burden on our electric grids 

and contributing to greenhouse gas emissions. 

Additionally, IT hardware poses severe environmental 

problems both during its production and its disposal. IT 

adds to significant and growing part of the environmental 

problems we face today. We try to minimize or eliminate 

the environmental impact of IT to help create a more 

sustainable environment. 

 

To  reduce  IT’s  environmental  problems  and  to create 

a sustainable environment, we call upon the IT sector as 

well as every computer user to green their IT  systems,  

as  well  as  the  way  they  use  these systems. We are 

legally,   ethically, and socially required to green our IT 

products, applications, services, and practices. Green IT 

benefits the environment by improving energy efficiency, 

lowering   greenhouse   gas   emissions,   using   less 

harmful materials, and encouraging reuse and recycling. 

Factors such as environmental legislation, the rising cost 

of waste disposal, corporate images, and public 

perception give further impetus to the green IT initiative. 

 

To stop the accumulation of greenhouse gases in the 

atmosphere, global emissions would have to stop growing. 

Electricity is a major cause of climate change, because the 

coal or oil that helps generate electricity also releases 

carbon dioxide, pollutants, and sulfur into the 

atmosphere. These emissions can cause respiratory 

disease, smog, acid rain, and global climate change. 

Reducing electric power consumption is a key to reducing 

carbon dioxide emissions and their impact on our 

environment and global warming. 

 

IT affects our environment in several different ways. Each 

stage of a computer’s life, from its production, throughout 

its use, and into its disposal, presents environmental 

problems. Manufacturing computers and their various 

electronic and non- electronic components consumes 

electricity, raw materials, chemicals, and water, and 

generates hazardous waste. All these directly or indirectly 

increase carbon dioxide emissions and impact the 

environment. 

 

The   total    electrical    energy   consumption   by 

 servers, computers, monitors, data communications 

equipment, and cooling systems for data centers is steadily 
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increasing. This increasing energy consumption results in 

increased greenhouse gas emissions. Each PC in use 

generates about a ton of carbon dioxide every year [1]. 

 

Computer components contain toxic materials. 

Increasingly,  consumers discard  a large  number  of old 

computers, monitors, and other electronic equipment  two  

to  three  years  after  purchase,  and most of this ends up 

in landfills, polluting the earth and contaminating 

water. 

 

The increased number of computers and their use, along 

with their frequent replacements, make the environmental 

impact of IT a major concern. Consequently, there is an 

increasing pressure on us—the IT industry, businesses, 

and individuals—to make IT environmentally friendly 

throughout its lifecycle. As many believe it’s our social 

and corporate responsibility to safe guard our 

environment. 

 

2. Green IT 

 
Green IT refers to environmentally sound IT. It’s the 

study and practice of designing, manufacturing, using, 

and disposing of computers, servers, and associated 

subsystems—such as monitors, printers, storage devices, 

and networking and communications systems—

efficiently and effectively with minimal or no impact on 

the environment. Green IT also strives to achieve 

economic viability and improved system performance 

and use, while abiding by our social and ethical 

responsibilities. Green IT is also about using IT to 

support, assist, and leverage other   environmental 

initiatives and to help in creating green awareness. 

  

Thus, green IT includes the dimensions of environmental 

sustainability, the economics of energy efficiency, and the 

total cost of ownership, which includes the cost of 

disposal and recycling [1] [2]. 

 

2.1 A Holistic Approach to Green IT 

 
To comprehensively and effectively address the 

environmental impacts of   IT, we must adopt a holistic 

approach that addresses the problems along the following 

four complementary paths [1] [3]. 

 

�      Green Use: Reduce the energy consumption 

       of    computers     and   other    information 

       systems      and       use      them     in      an 

       environmentally   sound    manner.           

                 

�  Green     Disposal: Refurbish    and     Reuse old 

 computers and   properly recycle unwanted 

 computers and other electronic equipment. 

 

�         Green Design:  Design   energy    efficient, 

        and   environmentally  sound  components 

        computers,     servers,    and           cooling 

        equipment. 

  

�     Green      Manufacturing:        Manufacture 

       electronic   components,  computers,   and  other 

associated   subsystems   with   minimal   or   no 

impact on the environment. 

 

3. Strategies Used in Green Computing 

 
3.1 Virtualization 

 
Server Virtualization:  Many software vendors such as 

Microsoft have recommended   dedicated servers for   the   

various   utility   tasks   such   as   domain controllers, 

fileservers, email and database servers. This has led to a 

proliferation of servers in the data- centers, spiraling 

requirements for power and air- conditioning. 

Virtualization can be used to slice up a single physical 

machine into a number of virtual servers where servers 

are typically underutilized. From a green perspective the 

net result is normally a substantial reduced in power and 

air conditioning requirements   saving   energy,   money 

and thus reducing the carbon footprint of the server estate 

[3]. 

 

Desktop Virtualization: Desktop virtualization includes 

a suite of possible approaches for virtualizing user access 

to desktops and applications. The premise of desktop 

virtualization is to decouple the location of the execution 

of the application from where the client resides, allowing 

new client computing paradigms. There are several types 

of desktop virtualization, of which virtual desktop 

infrastructures (VDI), is one type. VDI, for example, 

allows users to access virtual desktops in the data center 

across the network through physical end-point user 

devices (such as thin clients), thus providing a portable 

PC desktop experience. 

  

Today  many companies  are  considering  VDI  as part of 

their strategy for delaying hardware refreshes, reducing 

power consumption, and limiting the deployment of more 

expensive, fat-client PCs, or as part of their migration 

strategy around new operating system and software 

introductions, for example, Microsoft Windows 7 [4]. The 

green benefits of changing the desktop lie primarily in 
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reduced power consumption, also dumb terminals need 

not be upgraded as often as PCs so purchasing and 

equipment disposal requirements are reduced [3]. 

 

3.2 Algorithmic Efficiency 

 
The efficiency of algorithms has an impact on the amount 

of computer resources required for any given computing 

function and there are many efficiency tradeoffs in writing 

programs. As computers have become more numerous 

and the cost of hardware has declined relative to the cost 

of energy, the energy efficiency and environmental impact 

of computing systems and programs has received 

increased attention. Algorithms can also be used to route 

data to data centers where electricity is less expensive. 

Efficient (faster) algorithms require the less energy to 

solve a problem [3] [5]. 

 

3.3 E-waste and Recycling 

 
Most unwanted computers and electronic goods end up in 

landfills. Electronic waste or e-waste— discarded 

computers and electronic goods—is one of the fastest-

growing waste types, and the problem of e-waste is global. 

Analysts predict that two-thirds of the estimated 870 

million PCs made worldwide in the next five years will 

end up in landfills. The United Nations Environment 

Program estimates that 20 to 50 million tons of e-waste 

are generated worldwide each year, and this is increasing. 

 

Computer components contain toxic materials like lead, 

chromium, cadmium, and mercury. If we bury computers 

in landfills, toxic materials can leach harmful chemicals 

into waterways and the environment. If burned, they 

release toxic gases into the air we breathe, so if e-waste is 

not discarded properly, it can harm the environment and 

people. In addition, e-waste can be a valuable source for 

secondary raw materials. We should recycle old electronic 

systems by taking component material and reprocessing it 

into the same material or breaking it down into 

constituent materials for reuse. In the consumer world, 

recycling is all about the process of taking used items and 

turning them into other, useful items. Recycling 

computing equipment can keep harmful materials such as 

lead, mercury, and chromium out of landfills [1] [6] [3]. 

 

3.4 Green Energy 
 

Enterprises may use green power generated from solar or 

wind energy to run their data centers in place of imported 

fossil fuels decreasing power demands [7]. Google is 

known as a search titan, but its real business is running 

data centers. Data center is the place where all the data is 

stored. It takes more electricity for storing and retrieving 

the data.  It results in global warming, so Google has 

taken alternate way to store data in green data center. 

From 2008 onwards Google uses its green data center 

project. Green data center mainly depends on the green 

energy [6]. Google uses Water Management and Ocean-

Based Data Centers as latest techniques to reuse water. 

 

 
3.5 Increasing Product Longevity to Reduce Carbon 

Footprint 

 
Product longevity plays an important role in all stages of 

the life of a product—right from design to the end-of-life 

phase. The longer a product is in use, the fewer the 

numbers of that particular product that need to be created 

as well as disposed of. 

 

Product longevity is important in green computing as   it   

will   reduce   the   carbon   footprint   in   the production 

process, usage of raw materials, waste during 

manufacturing and disposal as well as post production 

energy usage. 

 

4. Power Consumption Issue in IT 

 
The area of green computing is becoming increasingly 

important in the world with the limited energy resources 

and an ever-rising demand for more computational power.  

The power consumption and environmental impact of 

communication networks, data centers and the processing 

at the user level has become an issue of engineering 

importance and environmental concern. The demand is 

for green information systems which will work efficiently 

with minimum energy utilization. 

 

5. Comparative Analysis of Energy 

Consumption by IT Equipments 

 
In this section we analyze and compare the power 

consumption of various IT equipments like Desktop PCs, 

notebook PCs, monitors, Servers, Data centers and 

Networking equipments and suggest measures to reduce 

power consumption. 

 

5.1 Energy Consumption by PC Equipment 
 

PCs   have   a   widespread   use   in   IT.   PCs automate 

manual work in lesser time and perform complex 

calculations in no time but at the same time they consume 
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lot of power and result in huge amount of CO2   emission 

leading to global warming. 
 

 

Table 1: Power consumption by desktop PCs and notebook PCs 

 

Equipment Technical 

specification 

Typical 

annual energy 

consumption 

(kWh/yr) 

ESPRIMO 

P500  

E85+ 

Desktop 

PC 

3.5’’ HDD, 

2x2GB, ODD, 

Windows 7,Intel core 

I52400(3.10GHZ) 

68.9 

ESPRIMO 

P900 

E90+Desktop 

PC 

3.5’’ HDD, 

2x2GB, ODD, 

Windows 7,Intel core 

I52400 (3.10GHZ) 

62.3 

Life Book 

SH531 

Notebook PC 

2x4GB,500 GB, 

Windows 7 professional 

64-bit, Intel core 

I2-2620M (2.70 

GHZ) 

31.9 

 
Table 2:  Power consumption by thin client 

 

Thin Client Power consumption (watts) 

Maximu

m 
Idle Minimum 

FUTRO A300 11 10 .96 
FUTRO S550-2 19.9 14.5 .67 

 
Table 3: Power consumption by monitors (CRT 

Monitors and LCD monitors). 

 

Monitors Power Consumption 
17’’ CRT HP v7650 

CRT Monitor 
Maximum 75 watts; typical 

61 watts; standby 3 watts 
19’’ LCD HP 

LE1901w 
Maximum 29 watts; typical 

22.8 watts; power savings: 2 

watts standby:off:1 watts 

23’’ LCD  HP 

LV2311 
Maximum 30 watts; typical 

27 watts; power 

savings<0.5 watts 

 
Table 1 shows the power consumption of notebook PCs   

and   desktop   PCs,   Table   2   shows   Power 

consumption by thin clients and Table 3 shows the Power 

consumption by monitors (CRT monitors and LCD 

monitors).  Comparing with desktop PCs having  CRT   

monitor  energy  savings  are  much more  in  notebook  

PCs  with  LCD  monitor  as  is depicted from Table 1 and 

Table 3. Replacing CRT monitors   with   LCD   monitors   

cuts   PC   power consumption.  A Fraunhofer study found 

that thin clients are   much more    energy-efficient than 

conventional desktop PCs, reducing carbon emissions and 

the cost of purchase and operation. Replacing a desktop 

PC with a thin client slashes desktop-system CO2 

emissions by over 54 % [9]. It is evident from the Table 2 

that notebook PCs and are highly energy efficient than 

desktop PCs so we can replace desktop PCs with notebook 

PCs for personal computing and accessing cloud 

computing services.  Table 2 depicts thin clients are 

highly energy efficient than desktop PCs. 

 

5.1.1 Reducing Energy Consumption by PCs 

 
PC   energy   consumption   can   be   reduced    by 

adopting several measures [1]: 

 

  � Enabling power management features 

  � Turning of the system when not in use 

  � Using thin-client computers 

 

5.2 Energy Consumption by Network Equipments 

    
A network is formed of various equipments as:   

Switches: We can have a two-layer switch or a three-layer 

switch. A three-layer switch is used at the network layer; 

it is a kind of router. The two- layer switch performs at 

the physical and data link layers. 

 

A two-layer switch is a bridge, a bridge with many ports 

and a design that allows better (faster) performance.   A   

bridge   with   a   few   ports   can connect a few LANs 

together. A bridge with many ports may be able to 

allocate a unique port to each station, with each station on 

its own independent entity. This means no competing 

traffic. 

 

Router:   A  router  is  a  three-layer  device  that routes  

packets  based  on  their  logical   addresses (host-to-host 

addressing).   A    router    normally connects LANs and 

WANs in the Internet and has a routing table that is   

used for making decisions about  the  route.  The routing 

tables are normally dynamic and are updated using 

routing protocols. 

 

Gateway: A gateway is normally a computer that operates 

in all five layers of the internet or seven layers   of   OSI   

model.   A    gateway   takes   an application message, 
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reads it, and interprets it. This means that it can be used 

as a connecting device between two internetworks that use 

different mode. 

 
        Table   4: Power consumption of Switches   and Broad Band 

Gateway Routers 

 

Switches Capacity Power consumption 
Cisco ME 

6524 

Ethernet 

Switch 

32Gbps 400 watts 

Summit 

x250e-24x 
48.8Gbps 

switch fabric 

bandwidth 

470 watts(with 

Power Over Ethernet 

full load) 

Broad Band 

Gateway 

Routers 

Capacity Power consumption 

E120 120Gbps 

switch fabric 

capacity 

1638 watts 

E320 100Gbps or 

320Gbps 
Typical 

E20(100Gbps):3241 

watts 

E20(320Gbps):3347 

watts 

 
 

Table   5:  Power consumption of   Core Routers and 

Edge Routers 

 

Core Router Capacity Power consumption 

Cisco CRS- 

1 

8-slot 

single-shelf 

system 

640Gbps 

switching 

capacity 

4834 watts 

MX series 

3D 

Universal 

Edge 

Routers 

Capacity AC  

power 

consumptio

n 

DC 

 power 

consumptio

n 

MX240 480Gbps 1743 watts 1420 watts 

 
Table 4 and Table 5 list the power consumption of various  

network  equipments   including  switches, Broad  Band  

Gateway  Routers,  Core  Router  and Edge  Routers.  

These values are obtained from manufacture’s data sheets. 

It is evident from Table 4   and Table 5 that network 

equipments consume huge amount of power so there is a 

need to reduce power consumption of network equipments. 

5.2.1 Reducing Network Energy Consumption 

 
According    to  [10] overall network energy 

consumption might be reduced without adversely affecting 

network performance.  This will require two steps. First, 

network equipment ranging from routers to switches and 

NICs will need power management primitives at the 

hardware level. By analogy,   power   management   in   

computers   has evolved around hardware support for 

sleep   and performance states.  The  former  (e.g.,  C-

states  in Intel   processors)   reduce   idle   consumption   

by powering off  sub-components to different extents, 

while the  latter (e.g., Speed Step, P-states in Intel 

processors)  tradeoff  performance  for  power   via 

operating  frequency.  Second, network   protocols will 

need to make use of the hardware primitives to best effect.  

Again,  by  analogy   with  computers, power  

management  preferences  control  how  the system 

switches  between  the  available  states  to save energy 

with minimal impact on users.  

 

Key paradigms that the network infrastructures can 

exploit to turn greener [11]. 

 

1. Resource Consolidation: Resource consolidation    

regroups all the dimensioning strategies to reduce the 

global consumption due to devices underutilized at a 

given time. 

 

2. Selective Connectedness: Selective connectedness of 

devices consists   in   distributed mechanisms allowing 

single pieces of equipment to go idle for some time, as 

transparently as possible for the rest of   the networking   

devices.  If the consolidation principle applies to resources 

that are shared within the network infrastructure, selective 

connectedness allows instead the   turning off of unused 

resources at the edge of the network. 

 

3. Virtualization: Virtualization  regroups a set of 

mechanisms allowing more  than one service to  operate  

on  the  same  piece  of  hardware,  thus improving the  

hardware  utilization. It results in lowered energy 

consumption, as long as a single machine   under   high   

load   consumes   less   than several lightly loaded ones, 

which is generally the case.  Virtualization can be   

applied to multiple kinds of resources, including network 

links, storage devices, software resources, etc. A typical 

example of virtualization consists in sharing servers in 

data center, thus   reducing   hardware costs, improving 

energy   management   and   reducing   energy   and 

cooling   costs,   ultimately   reducing   data   center 

carbon footprint. 
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4. Proportional Computing: Proportional computing may 

be applied to a system as a whole, to network protocols,   

as well as to individual devices and components. Dynamic 

voltage scaling and   adaptive link rate are typical 

examples of proportional computing. Dynamic voltage 

scaling reduces the energy state of the CPU as a function 

of a system load. Every electronic circuitry will have an 

operating clock associated with it. The operating 

frequency of this clock is adjusted so that the supply 

voltage is regulated,  while adaptive link rate applies a 

similar  concept  to   network   interfaces,  reducing their  

capacity,  and  thus  their  consumption,  as  a function of 

the link load. 

 

5.2.2 Network Virtualization 

 
Network virtualization delivers increased application 

performance by dynamically maximizing   network asset 

utilization while reducing operational requirements. 

There are many aspects   of   network   virtualization such 

as virtualized dual backbones, virtualized networks, 

network    service   virtualization,   virtual service 

orchestration, network I/O virtualization, network hosted 

storage   virtualization, etc.   All of these network 

virtualization technologies can be thought of as building   

blocks as network virtualization represents a new way to 

design corporate networks and allocate resources within 

them [12]. Reduced power consumption is achieved by 

consolidating   multiple   service   instances   into   a 

single physical device without requiring deployment    of    

dedicated    hardware    for    each instance.   Eliminating    

the    need   for   additional physical devices removes the 

need for additional power supplies, cooling, and rack 

space that would otherwise have been required [13]. 

 

5.3 Energy Consumption of Data Center 

 
The three main components of data center are data 

storage, servers, and network. IT equipment refers to 

hardware such as servers, switches and storage that   use   

electricity in   the   data   center.   Recent estimates 

indicate   that   60-70   percent of a data center’s 

electricity is used  by  the  IT  equipment, with    the    rest    

dedicated    to cooling, power conditioning and lights [14]. 

 
Table 6: Percentage of power consumed by IT 

               equipments in the data center 

Component IT Equipment 

% usage 
% of Total 

Power 
Server 56% 33.6% 
Storage 27% 16.2% 
Networking 17% 10.2% 

 

 

 
 

Figure 1: Percentage of power consumed by IT 

equipments in the data center. 

 
Table 6 gives a breakdown of the three major types of IT 

equipments and total percentage of power they use in the 

data center [14]. It is evident from Table 5.5 and figure 

5.1 that data center IT equipments consume huge amount 

of power so we must adopt energy saving measures in 

data centers. 

 
5.3.1 Reducing Energy Consumption in Data Center 

 
With   the   rapid   development   of    virtualization 

technology,  more  and  more  data  centers  use  this 

technology  to  build  new  generation  data  center 

architecture to support  cloud computing due to the 

benefits  such  as   improving  resource  utilization, 

reducing  costs, easier server management. Server 

consolidation   and    live    migration    of    virtual 

machines are two crucial methods to achieve load 

balancing and energy saving.  Server consolidation which 

allows multiple servers running in a single physical server 

simultaneously is a main approach to achieve better 

energy efficiency of data center. It is because in doing so, 

server consolidation allows more  physical  servers  to  be  

turned  off  via  live migrating the virtual machines to 

other unsaturated physical   servers   [15] The virtual 

machine migration method focuses on transferring VMs 

in such a way that the power increase is least. The most 

power efficient nodes are selected and the VMs are 

transferred across them. Turning   off   underutilized 

systems will help data centers conserve energy in two   

ways-   reducing   the   amount   of   electricity equipment 

and reducing   the power to cool the equipment. 

 

6. Grid Computing 

Grid is an integrated computing   and   resource 

environment, or is a computational resource pool. Grid 

can absorb various  computing resources, and translate 

them into a  handy, reliable, standard, and computational  
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ability  at  the  same  time  [16].Grid computing  enables 

the sharing of IT resources and the  consolidation of 

servers,  storage,  applications, and even data centers. 

Consolidating IT resources can provide dramatic cost and 

energy savings. 

 

Using enterprise grid computing technology, IT 

departments can adapt to rapid changes in   the business 

environment while delivering high service levels. 

Enterprise grid computing has revolutionized IT 

economics by extending the life of existing systems and 

exploiting rapid advances in processing power, storage 

capacity, energy and space efficiency, and network 

bandwidth [17]. 

 

One way to think about grid computing is as the 

virtualization and pooling of IT resources— compute 

power, storage, network capacity, and so on—into a 

single set of shared services that can be provisioned or 

distributed, and then redistributed as needed. 

 

In most organizations, there are large amounts of    

underutilized    computing    resources.  Most desktop 

machines are busy less   than 5% of the time.   In   some   

organizations,   even   the   server machines   can   often   

be relatively idle.  Grid computing provides a framework 

for exploiting these   underutilized   resources   and thus 

has the possibility of substantially increasing the 

efficiency of resource usage. 

 

7. Cloud Computing 
 

Cloud computing is an internet-based computing, 

whereby shared   resources,   software, and information 

are provided on demand [6]. With the   dynamic   

provisioning   of   resources,   cloud computing can 

increase the utilization of resources and hence reduce the 

IT hardware requirements. It can potentially reduce the 

global CO2. Furthermore, without purchasing, upgrading, 

operating, maintaining, and periodically upgrading local 

computing infrastructures, cloud computing can lower the 

cost of IT services for an enterprise. Virtualization is one 

of the main techniques of cloud computing. Virtualization 

makes abstraction of resources at the hardware and 

software level for multiple execution environments [18]. 

 
Modern data centers, operating under the cloud 

computing model are hosting a variety of     applications 

ranging from those that run for a few seconds to those 

that run for longer periods of time on shared hardware 

platforms. The need to manage multiple applications in a 

data center creates the challenge of on demand resource 

provisioning and allocation in response to time-varying 

workloads. 

 

Green Cloud computing is envisioned to achieve not only 

efficient processing and utilization of computing 

infrastructure, but also minimize energy consumption. 

This is essential for ensuring that the future growth of 

cloud computing is sustainable. Otherwise, cloud 

computing with increasingly pervasive front-end client 

devices interacting with back-end data centers will cause 

an enormous escalation of energy usage. To address this 

problem, data center resources need to be managed in an 

energy efficient manner to drive Green Cloud computing. 

In particular, Cloud resources need to be allocated not 

only to satisfy QoS requirements specified by users via 

Service Level Agreements, but also to reduce energy 

usage [19]. 

 

[20] Describes Energy Farm, an Energy manager which 

can be used on the modern and future grid/cloud data 

center infrastructures to save energy. Energy Farm 

exploits load fluctuations to save as much energy as 

possible while satisfying quality of service requirements. 

Energy Farm achieves energy savings by aggregating 

traffic during low load periods and temporary turning off 

a subset of computing resources. Results showed that high 

resource utilization efficiency is possible in data center 

infrastructures and that huge savings in terms of energy, 

emissions and costs are achievable. 

 

7. Conclusion 
 

After  the  analysis  of  the  results  of  the  desktop PC’s,  

Notebook  PC’s,  monitors,  data  center  and network  

equipments  we   conclude  that  the  CO2 emission  can  

be  minimized  if  we  take  effective measures at the end 

user level. Proper reuse of old computers and recycling of 

old   computers  and    their accessories, energy efficient 

design and environmental  friendly  components  of  

computers, servers, data centers, network equipments and 

their proper    cooling    management    including    green 

initiatives at manufacturer level can minimize CO2 

emission. 
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