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The ISC Desktop Power Management Initiative 
Final Report – April, 2013 
 
The ISC Desktop Power Management initiative aimed to reduce power consumption by desktop and 
laptop computers at Penn, doing so by utilizing the Tivoli/BigFix desktop management service to set and 
monitor power settings and consumption. Each organization’s client computers are managed by either 
their local support provider or by ISC Support-on-Site Services, who worked with users to implement 
power settings to minimize power consumption given their use models. Each client computer that used 
power settings recommended by ISC was eligible for a rebate for the Tivoli/BigFix service. 
 

 Tivoli/BigFix provides a wealth of data about each computers’ power settings and use, including: 
o Each computer’s power settings. 
o Estimated power used per computer per day. 
o Amount of time a computer has spent in various power states (active, idle, standby, off). 
o Aggregated information about computers that have power-savings states (monitor sleep, 

hard disk sleep, standby mode, hibernate mode) enabled. 
o With these data, Tivoli/BigFix can also create power-savings estimates for various states. 

 
Use of the Green Fund Grant 
 
Eligibility for the Green Fund rebate was based on a computer’s ongoing use of power-saving settings. 

 Turning off monitors after, at most, 20 minutes of inactivity 

 Placing the computer in standby (aka “sleep”) mode after, at most, 60 minutes of inactivity. 
 
Some users need access to their computers 24/7. This is made feasible by an ISC-provided web 
application that lets users wake up their own computers as necessary while still taking advantage of 
moderate to aggressive power-saving settings.  The URL for this service is www.upenn.edu/wakeup. 
After setting up the infrastructure and testing, our initial push for machines to take advantage of the 
Green Fund was in Q1 of FY12.  At the end of the quarter 29% of the machines had the Green Fund 
policy settings enabled.  
 
We also received notification that the power savings efforts in some groups were based on alternate 
strategies, such as turning off machines at night (where pre-BigFix they were left on to support patching, 
backup, and use of remote desktop).  To accommodate these alternate strategies, which mid-term data 
confirmed were achieving equivalent savings (see mid-term report Appendix 1), we also counted 
machines which were either powered off 50% or more of the time, or idle less than 8% of the time. An 
additional 17% of the machines qualified for the rebate based on this criteria.  As a result, 46% of the 
machines received a Green Fund rebate for Q1 of FY12. The other 54% of the reporting machines did not 
meet the criteria and were the target of our ongoing efforts over the life of the grant. 
 
  

http://www.upenn.edu/wakeup
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Green IT Adoption   

      

  7/1/2011 10/1/2011 11/1/2011 11/2012 3/2013 

Not Qualified 1027 879 893 650 635 

% Not Qualified 59% 54% 52% 33% 30% 

Green 709 761 838 1345 1476 

% Green 41% 46% 48% 67% 70% 

Grand Total 1736 1640 1731 1995 2111 

 
New Participants 
 
As a result of the Green Fund award, the following groups joined the Tivoli/BigFix service in 2011: 

 ICA – Institute of Contemporary Art 

 CHS – College Hall Computing Support covering the President and Provost central departments 

 DAR – Development and Alumni Relations 

 ISC/CSG – ISC Client Services Group 

 School of Design 

 CHAS – College Houses and Academic Services 

 CWED – Center for Weight and Eating Disorders 
 

We continued to promote the service and the Green Fund Grant as an incentive to join the service, 
doing demos and setting up pilot accounts for a number of Schools and Centers in 2012, and College 
Houses and Academic Services Residential Labs joined the service in February 2012.  There was no big 
second wave of adoption, however, and so most of the savings achieved resulted from implementation 
of the power management settings to additional systems within the installed base. 
 
Implementation over Time 
 
At the time the Green Fund program began in July, 2011 a total of 709 systems, 41% of the installed 
base, had already been configured with settings that met the Green IT standards. By November, 2011 
Green IT settings were pushed out in a systematic way to the systems in several additional units, which 
allowed for the clean “before” and “after” benchmark of energy consumption (below) that we reported 
in the mid-term report.   
 
After November 2011, Support-on-Site worked with our client departments and with IT staff in other 
units using the Tivoli/BigFix service to encourage broader implementation of the Green IT settings.  
These efforts were delayed or limited in some units, and in addition a subset of systems can not be set 
to the Green IT policies because they must serve as “last man standing” systems within each subnet that 
are always available to relay wake-up commands when needed, but by November 2012 an additional 
507 systems had the Green IT settings enabled, and in the six months since then another 131 systems 
have been added, bringing the total number of Green systems to 1476, or 70% of the installed base. 
 
Client Reports  
 
The following are two sample reports for clients where the power saving policies were implemented 
between July and November 2011, and where the resulting savings were sustained over time. 
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GreenIT Report – Center for Technology Transfer - (Numbers listed are per month) 
 

  July 2011 Nov 2011 Nov 2012 Mar 2013 

Number of Computers 38 41 38 43 

Computers with monitor shutoff enabled 36 39 33 38 

Computers with computer standby enabled 8 30 31 32 

Per Computer Power Consumption 44.37 kWh 25.55 kWh 20.62 kWh 23.89 kWh 

Per Computer Cost (at $0.08575) $3.80  $2.19  $1.77 $2.05 

Aggregate Power Consumption 1,685 kWh 1,047 kWh 783 kWh 1027 kWh 

Aggregate Computer Cost (at $0.08575) $144.57  $89.81  $67.20 $88.08 

Average Time Spent in Activity States   

Active 3.18 hours 3.06 hours 2.74 hours 2.70 hours 
Idle 15.46 hours 6.67 hours 5.51 hours 6.85 hours 
Standby 2.43 hours 10.4 hours 10.84 hours 9.34 hours 
Off 2.91 hours 3.87 hours 4.91 hours 5.11 hours 

 

    
July 2011 (hrs/day) Nov 2011 (hrs/day) Nov 2012 (hrs/day) March 2013 (hrs/day) 

Note: As can be seen from the pie charts, the key to driving energy savings is to minimize the time 
systems spend in an “idle” state, which draws significant power (70-90 watts) even though the system is 
not in active use.  The preferred “standby (sleep)” state draws very little power (1-2 watts).   
 
This first report, for the Center for Technology Transfer, shows a dramatic decrease of idle time (time 
the machine is fully powered on, but not in use).  In July, prior to the GreenIT policy being implemented 
via BigFix, 8 of the 38 systems in the department were already set to go to standby after a period of idle 
time. As a result of the policy changes implemented via BigFix, an additional 22 systems met the GreenIT 
criteria and the department reduced aggregate desktop power consumption from 1685.96 kWh to 
1047.40 kWh. Averaged across all 41 systems this represented a savings of  18.8 kWh/system/month 
(225.66 kWh/year), or approximately $19.35/system/year (based on $0.08575/kWh).  A further drop in 
energy consumption was achieved over the following year, and in November 2012 the aggregate power 
consumption was 783 kWh, or 20.62 kWh/system. Energy usage was up a bit in March, 2013 to 23.89 
kWh/system, but still below where it was when the settings were first enabled, and based on that 
number the estimated power savings were 44.37 kWh – 23.89 kWh = 20.48 kWh/system/month x 40 
systems = 819.2 kWh/month x 18 months = 14,745 kWh x $0.08575/kWh = $1,264 in savings.  
 
As an existing BigFix client, ISC Technology Support Services gave CTT a rebate of $1/system/mo or 
$12/system/year for each system that met the GreenIT criteria, and the estimated savings to date are 
more than triple the total rebate of approximately $372 based on 31 systems meeting the criteria.    
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Green IT Report – Environmental Health & Radiation Safety - (Numbers listed are per month) 

 

  July 2011 Nov 2011 Nov 2012 Mar 2013 

Number of Computers 55 59 58 61 

Computers with monitor shutoff enabled 55 58 57 60 

Computers with computer standby enabled 2 53 55 59 

Per Computer Power Consumption 45.51 kWh 25.80 kWh 20.59 kWh 20.04 kWh 

Per Computer Cost (at $0.08575) $3.90 $2.21 $1.77 $1.72 

Aggregate Power Consumption 2,503 kWh 1,522 kWh 1,194 kWh 1,222 kWh 

Aggregate Computer Cost (at $0.08575) $214.64 $130.53 $102.42 $104.82 

Average Time Spent in Activity States     

Active 2.14 hours 2.34 hours 2.01 hours 2.40 hours 
Idle 17.20 hours 8.39 hours 6.04 hours 5.67 hours 
Standby 0.24 hours 7.33 hours 13.04 hours 12.45 hours 
Off 4.36 hours 5.94 hours 2.91 hours 3.48 hours 
 

   July 2011 (hrs/day) Nov 2011 (hrs/day) Nov 2012 (hrs/day) Mar 2013 (hrs/day) 
  
The second report, for the department of Environmental Health and Radiation Safety, provides a fairly 
clean and consistent “before” and “after” snapshot because EHRS purchased and deployed 60 new Dell 
desktop systems over the summer and then implemented the Green IT settings in October.  
 
Initial implementation of the GreenIT policies via Tivoli/Bigfix reduced aggregate desktop power 
consumption from 2503 kWh to 1522 kWh, or 981 kWh/month. This represents an average savings of 
19.71 kWh/system/month (236.52 kWh/year), or $10.28/system/year (based on $0.08575/kWh).   
 
By November 2012 aggregate power consumption had been reduced further to 1,194 kWh/month. This 
represents an average savings of 24.92 kWh/system/month (299.04 kWh/year), or $25.64/system/year 
(based on $0.08575/kWh).  Based on this number the estimated savings to date is approximately $2,295 
(25.64 kWh/system/month x 58 systems = 1487.12 kWh/month x 18 months = 26,768 kWh x 
$0.08575/kWh = $2,295 in savings).  
 
With the Green Fund providing a rebate of $1.87/month, or $22.44/year/system the total rebate for 58 
systems was $1,302, so the ROI for this Green Fund investment was approximately eleven months.  
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Power usage Green vs. Non-Green as of November, 2011 
 
The following, from the mid-term report, is a comparison of power usage and cost for all Green systems 
vs. all Red (non-Green) systems as of 11/2011. In retrospect, it presented the broadest possible gap 
between green and non-green because the systems configured as green at that point were mostly new 
systems that – even without the Green IT settings (see the July 2011 EHRS numbers) -- were more 
energy efficient than the installed base of older/bigger systems that did not qualify.    
 

Baseline Report – November 2011 Green Settings Comparison (Numbers listed are per month) 
 

  Green Qualified Not Qualified 

Number of Computers 838 893 

Computers with monitor shutoff enabled 715 741 

Computers with computer standby enabled 557 19 

Per Computer Power Consumption 20.17 kWh 53.13 kWh 

Per Computer Cost (at $0.08575) $1.73 $4.56 

Aggregate Power Consumption 16,903.95 kWh 47,441.56 kWh 

Aggregate Computer Cost (at $0.08575) $1,449.51 $4,068.11 

Average Time Spent in Activity states 

Active 3.00 hours 3.08 hours 

Idle 3.97 hours 18.25 hours 

Standby 6.27 hours 0.74 hours 

Off 10.64 hours 1.53 hours 

 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Active: 
3.00, 13% 

Idle: 3.97, 
17% 

Standby: 
6.27, 26% 

Off: 
10.64, 
44% 

Green Qualified 

Active: 
3.08, 13% 

Idle: 
18.25, 
77% 

Standby: 
0.74, 3% 

Off: 1.53, 
7% 

Not Qualified 
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Power usage Green vs. Non-Green as of March 2013 
 
The following is an updated comparison of power usage and cost for all Green systems vs. all Red (non-
Green) systems as of 3/2013.  The gap has closed because the current installed base includes: 

 older systems that are not as energy efficient but that have had Green IT settings enabled, 
driving the average energy consumption for Green Qualified systems up 

 newer systems that are more energy efficient “out of the box” than the systems they replaced 
but that have not yet enabled the Green IT settings 

 systems that implemented Green IT settings and then backed off those settings, so that they no 
longer qualify as Green but still derive some benefit from settings that had been implemented 

 
Final Report – March 2013 Green Settings Comparison (Numbers listed are per month) 

 

  Green Qualified Not Qualified 

Number of Computers 1476 635 

Computers with monitor shutoff enabled 1271 492 

Computers with computer standby enabled 1178 3 

Per Computer Power Consumption 25.67 kWh 41.88 kWh 

Per Computer Cost (at $0.08575) $2.20 $3.59 

Aggregate Power Consumption 37,893.79 kWh 26,591.32 kWh 

Aggregate Computer Cost (at $0.08575) $3,249.39 $2,280.21 

Average Time Spent in Activity states 

Active 3.16 hours 2.73 hours 

Idle 5.51 hours 16.40 hours 

Standby 8.13 hours 0.94 hours 

Off 7.20 hours 3.93 hours 
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Aggregate Power Consumption and Energy/Cost Savings Achieved 
 

Green IT Report – All Systems - (Numbers listed are per month) 
 

  July 2011 Nov 2011 Nov 2012 Mar 2013 

Number of Computers 1710 1706 1995 2111 

Computers with monitor shutoff enabled 1498 1433 1714 1763 
Computers with computer standby enabled 446 559 1135 1181 
Per Computer Power Consumption  40.00 kWh 36.88 kWh 30.41 kWh 30.55 kWh 
Per Computer Cost (at $0.08575) $ 3.43 $ 3.16 $ 2.61 $ 2.62 
Aggregate Power Consumption  68,316 kWh 62,921 kWh 60,647 kWh 64,485 kWh 
Aggregate Computer Cost (at $0.08575) $5,858.12 $  5,395.49 $  5,200.48 $  5,529.60 
Average Time Spent in Activity States     

Active 2.80 hours 3.08 hours 2.76 hours 3.03 hours 
Idle 12.50 hours 11.43 hours 9.25 hours 8.77 hours 
Standby 2.79 hours 3.48 hours 6.05 hours 5.97 hours 
Off 5.91 hours 6.01 hours 5.95 hours 6.23 hours 

 

   July 2011 (hrs/day) Nov 2011 (hrs/day) Nov 2012 (hrs/day) Mar 2013 (hrs/day) 
  
As expected, the average and aggregate numbers for the overall pool show a less dramatic shift over 
time, because at the start the installed based included 709 systems that already qualified as Green, and 
as of March 2013 it has 635 that are still not qualified.    
 
Never the less, correcting for the change in the number of systems from start to finish, the total savings 
over time is significant. That is, if the current installed base of 2111 systems consumed the July, 2011 
average of 40 kWh/month the aggregate consumption would be 84,440kWh/month rather than the 
current 64,485kWh/month. The difference of 19,955/month ($1,711/month at $0.08575/kWh) 
translates to an annual savings of 239,460kWh ($20,533/year in cost savings at $0.08575/kWh) for the 
incremental 767 systems that implemented Green IT settings beyond the 709 systems that already met 
the criteria as of July 1, 2011. 
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Estimated/Potential Power Consumption and Energy/Cost Savings  
 
November 2011 Projection 
 
At the time of the mid-term report we projected potential long-term savings based on the gap in energy 
use and cost between Green and Non-Green systems.  At that time Green Qualified systems were using 
an average of 20.15 kWh/month and Not Qualified systems were using an average of 53.13 kWh/month 
and so the savings was 32.96 kWh or $2.83 per system per month.  Based on that the projected annual 
savings per 1000 systems was 395,520 kWh or $33,916. 
 
Revised Projection 
 
Repeating the calculation based on the gap in energy use between Green and Non-Green systems as of 
March 2013 yields a savings of 16.21 kWh (41.88 kWh – 25.67 kWh) or $1.39 per system per month. 
Based on the current numbers the actual annual savings per 1000 systems is 194,520 kWh or $16,680. 
This probably understates the actual impact, as average consumption for non-green systems has also 
decreased as a result of the Green IT settings being implemented and then relaxed (but not completely 
reversed) on some systems. 
 

Based on the 1,476 Green Qualified systems as of March 2013, ongoing savings will be 287,112 kWh/yr 

($24,620/yr).   
 
Estimated Savings to Date 
 
Based on the numbers above we estimate total savings to date in the range of 350,000-450,000 kWh, or 
$30,012-$38,587.  
 
Green Fund Grant Allocation and Balance 
 
We ran the the Green IT Green Fund Grant Program for two years, through FY13 and FY14, with a 12-
month limit on the rebates applied to each system that qualified.  Green Fund Rebates of $1.87/month 
per system were given to units that joined the Tivoli/BigFix service after the green fund grant program 
was announced.  Departments that were already participating in the Tivoli/Bigfix service prior to the 
grant program were provided a rebate of $1/month per system by ISC TSS.    
 

Period Green Fund Rebates TSS Rebates Total Rebates 

FY12 $         11,777.26 $            5,807.00 $         17,584.26 

FY13 thru Q3 $         12,611.28 $            3,135.00 $         15,746.28 

est Fy 13 Q4 $           2,451.57 $                         - $           2,451.57 

TOTAL $         26,840.11 $            8,942.00 $         35,782.11 

 
ISC will return the balance of the $47,000 in grant funding ($20,160.00) to FRES by journal (please 
provide a budget code or a contact that our BA should work with to complete the transfer).  
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Final Observations 
 
Rollout of new systems provides a great opportunity to “start fresh” in implementing desktop power 
management settings, as the adjustment to those settings is folded into a larger (positive) transition to a 
new desktop or laptop. 
 
It is important to provide flexibility, so that individual users have the ability to adjust settings when 
necessary so that the result works well for them.  Although this approach results in some “leakage” over 
time as individuals relax settings, it avoids the potential for opposition and complaint that can result in a 
larger defection. 
 
There was one unit where some initial reports of problems with remote wake-up resulted in a broader 
(and unecessary, we will revisit this at some point with the department) rejection of the the Green IT 
settings, but in most cases the settings that were implemented did not result in complaints or issues. 
 
Thank You! 
 
 
 


