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Abstract: 
Energy consumption of Information Technology is an important factor 
when considering personal and professional use of computers. This 
exploratory study provides energy consumption readings for SUNY 
Oneonta lab and office computers across campus. Analysis of this data 
can assist in determining lifecycles for campus technology, cost effective 
solutions for e- waste, and potential areas for reducing energy and e-
waste. Computers of different makes and models were measured for 
their watt, volt, and amp outputs in both the on and off state with a 
Kill-a-Watt energy reader. Netflix or YouTube was used in the on state to 
simulate a typical user output. The results show the typical output for all 
campus computers is nearly one half or more times less than the 
advertised factory specs. This implies a potentially longer lifecycle and 
less cost to the school. Future advancements in e-waste disposal on 
campus may include the implementation of an e-waste collection 
program open to all faculty, staff, and students. 
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Current Findings: 
- ITS controlled computers are using between 326,641 (measured) and 

911,772 (factory) kilowatt-hours per semester (See Table 1) 
- 2054 Dell OptiPlex and iMacs 
- This cost the college between $22,342.23 to $62,365.24 per semester at 

$0.0684 per kilowatt-hour 
 

- The actual power consumption of devices is always lower than the 
manufacturer’s stated levels (See Table 2). 
 

- Through our research we found that government and organizations use 
manufacturing specs in calculations for energy consumption. This can skew 
results of energy use because if proper energy usage isn't measured correctly 
this in the long term can alter energy use. The typical flat-panel monitor 
draws 125 to 200 watts, while the typical desktop computer draws 250 to 
300 watts.  If both components are fully powered for an eight-hour workday, 
they will consume 3 to 4 kilowatt-hours. This which occurs over a long period 
of time.  
 

- Successive generations of devices show steady declines in power 
consumption (See Table 1). This obviously cannot continue in a straight-line 
but should continue to show flattening rates for the foreseeable future. This 
is to some extent offset by the continued increase in the total number of 
devices in use. 
 

- Potential Errors and Assumptions in our measurements 
- Netflix/Youtube – reason got GPU and CPU working 
- Small Sample Size 

Expected Outcome: 
 This study is intended to evaluate the environmental impact of ITS 
operations and identify areas for improvement. There are substantial differences 
in the energy efficiency of successive generations of hardware, and different 
models of hardware within one generation. We want to determine whether the 
heaviest users are receiving the best-in-class energy efficient hardware. Clerical 
staff tends to be at their computers more than the administrative staff and 
would most likely consume more energy through their computer usage than the 
administrative staff. The expected outcome of this study is to evaluate the 
current energy consumption at different levels at SUNY Oneonta and to analyze 
the data to determine, if our current system of deployment changes, what could 
be the potential energy savings and cost to ITS. This study will also answer how 
much energy our printers are consuming over a semester. 

Future Work: 
 Future research in this project will be obtaining week long measurements 
of select clerical, professional, faculty, and academic lab computers.  By doing 
so, we can make some general statements about comparing differences in total 
consumption between different types of users. Energy consumption of laser 
printers on campus will also be measured as they too are in frequent use.   
 A student and faculty e-waste collection system will be implemented this 
coming Fall 2013 semester.  The goal of this program is to provide the SUNY 
Oneonta population with the chance to recycle their old, unwanted electronics.  
This will generate a profit to the school as well as local business.  The program 
is still in its developmental stage. 

Methods: 
 Before starting, Emmon provided a list of IT inventory for the campus. From this list, 

we were to measure the energy consumption of select computer models from around the 
entire campus. We would not only visit computer labs set throughout the campus but 
computers that are provided in dorms and other academic buildings for student/faculty use. 
First and foremost, collectively, we all walked around campus and visited every building the 
campus has to take a look at what computer devices we had access easily and had correct 
models, we would mark this down and then talk to whomever was in charge of the 
computers/room to explain our research and ask for permission to have access to those 
computers. We wanted to be the least intrusive to the students and ask for permission and 
faculty who use these computers everyday so working around everyone's schedule was 
considerably important. Before physically going out into the field to gather our 
measurements either individually or in groups, we would first send an email to Anthony 
Biltucci for permission to measure the computers around campus. We would email him the 
lab or location we wished to work in, the computer name and the general time-frame we 
planned on working on the computers. Being an academic computer support technician 
within the IT department, we did not want to cause any problems or stress to Anthony and 
any work he has to perform.  
 Once our intensions were told, we physically visited our set locations and made our 
measurements. Once we got a computer we recorded data such as: date; SUNY ID; serial 
# of computer; # of monitors; location; the volts, amps, and watts of the computer while 
in OFF mode(as standard for our energy readings); the volts, amps, and watts of the 
computer while in ON mode; test run to get computer to process going; OS; and the initials 
of the person measuring. This would be recorded every time during a measurement and 
would be done in a neat and organized manner. Also from these measurements, Emmon 
would calculate the Average, Median and Standard Deviation to help sum up our results. In 
order to measure the volts, amps and wattage of the computers, we used the P3 Kill-A-
Watt Electricity Load Meter and Monitor. In order to get an individual reading of a particular 
monitor and desktop device, the P3 Kill-A-Watt Electricity Load Meter and Monitor wand a 
regular power strip were used/ Generally, the watts data collected was measured as a 
running average of about 30 seconds. Following that, the amps and volts were measured 
instantaneously. This was the case with the computer being in the ON and OFF modes. 
Finally, when conducting our measurement, it was important to keep in mind any 
assumptions that we have made before hand or during the process. Our main assumptions 
for this project were that this is a standard setup with the students and faculty. The 
computer would be the same within its model, so we would assume that the average of say 
10 would represent all. Then the average fluctuation of measurement is the actual power 
usage as a whole.  
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Optiplex GX620 135 2 119.7 0.08 4.45 9.58 68.68 0.29 118.9 1.84 166.50 218.82 27.51 17.15 17.44 279.02 37,667.70 $19.08 $2,576.47

Optiplex 745 260 3 118.5 0.10 4.70 11.85 92.71 0.31 118.1 1.36 115.73 160.69 32.07 11.92 12.23 195.62 50,860.30 $13.38 $3,478.84

Optiplex 755 314 0 4.70 0.31 115.73 11.92 12.23 195.62 61,423.59 $13.38 $4,201.37

Optiplex 760 356 10 119.1 0.08 1.57 9.41 142.78 0.10 119.0 0.81 85.97 96.13 14.02 8.85 8.96 143.31 51,018.84 $9.80 $3,489.69

Optiplex 380 61 2 118.8 0.09 2.40 10.10 117.38 0.16 117.3 1.17 104.80 136.74 26.36 10.79 10.95 175.21 10,687.59 $11.98 $731.03

Optiplex 780 240 13 118.0 0.09 1.79 10.45 140.34 0.12 119.0 1.00 100.67 118.99 16.18 10.37 10.49 167.77 40,265.38 $11.48 $2,754.15

Optiplex 390 235 13 119.1 0.06 1.81 7.42 125.94 0.12 118.9 0.57 55.36 67.67 19.46 5.70 5.82 93.11 21,881.67 $6.37 $1,496.71

Optiplex 790 239 10 119.5 0.08 1.30 9.56 152.12 0.08 119.5 0.66 65.80 78.87 18.07 6.78 6.86 109.79 26,239.91 $7.51 $1,794.81

Imac 214 6 118.5 0.06 0.78 6.51 157.62 0.05 118.3 0.69 74.92 81.60 4.75 7.72 7.77 124.28 26,595.78 $8.50 $1,819.15

Total: 2054 59 118.90 0.08 2.61 9.36 124.70 0.17 118.6 1.01 98.39 119.94 19.80 10.13 10.30 164.86 326,640.76 $11.28 $22,342.23
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Optiplex GX620 135 305.00 31.42 51.24 502.64 67,856.40 $34.38 $4,641.38

Optiplex 745 260 305.00 31.42 51.24 502.64 130,686.40 $34.38 $8,938.95

Optiplex 755 314 305.00 31.42 51.24 502.64 157,828.96 $34.38 $10,795.50

Optiplex 760 356 255.00 26.27 42.84 420.24 149,605.44 $28.74 $10,233.01

Optiplex 380 61 255.00 26.27 42.84 420.24 25,634.64 $28.74 $1,753.41

Optiplex 780 240 255.00 26.27 42.84 420.24 100,857.60 $28.74 $6,898.66

Optiplex 390 235 265.00 27.30 44.52 436.72 102,629.20 $29.87 $7,019.84

Optiplex 790 239 265.00 27.30 44.52 436.72 104,376.08 $29.87 $7,139.32

Imac 214 205.00 21.12 34.44 337.84 72,297.76 $23.11 $4,945.17

Total: 2054 2415.00 248.75 405.72 3979.92 911,772.48 $272.23 $62,365.24

Table 1: Detailed analysis of the computers energy 
consumption on the campus according to information 
based off of the manufacturers specification. 

Table 2: Measurements of energy consumption 
based on readings performed on site.  
 

Introduction: 
     The goal of this project is to create a report that summarizes the 
total environmental impact of IT services that can be updated on a 
regular basis, and which can be used to inform procurement decisions 
as well as operational parameters. ITS is Information Technology 
Services and encompasses all technology based operations on the SUNY 
Oneonta campus.  This includes classroom and lab technology, 
computers, smart boards, printers, etc.  Data was collected by using a 
power strip and P3 Kill A Watt Electricity Load Meter and Monitor.  Each 
computer was turned off completely, the monitor and the computer 
tower disconnected and plugged into a power strip.  The power strip 
was plugged into the Kill A Watt device which was then plugged into the 
outlet. We measured the energy consumption while the computer was 
off, then turned it on and measured again. By doing this we are be able 
to measure the energy consumption of the entire computer along with 
speakers, keyboard, etc. When the computer was on we played a video 
(Youtube, Netflix, Hulu) on full screen. The energy fluctuated so we 
then took the average. 
     Electronic waste disposal is a growing issue with a majority of it 
being relocated into foreign countries such as China. Guiyu, China is 
often referred to as the “e-waste capital of the world.” The city employs 
over 150,000 e-waste workers who toil through 16-hour days dis-
assembling old computers and recapturing whatever metals and parts 
they can re-use or sell. This study is intends to evaluate the 
environmental impact of ITS operations and identify areas for 
improvement.  
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