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In an era of increasing concern about environniémtiegrity and stability, all sectors of
society including individuals, institutions, indgstnd government are re-examining their
relationship with the environment. In recent ye&ralhousie University has attempted to reduce
its environmental impact by increasing energy &fficy and reducing waste. However, these
efforts have taken place in the absence of a ggilamework or strategy; the school does not
have an environmental policy in place. As a restithis lack of direction, there are several
issues to which no attention has been paid-onehaftwis energy consumption by computers in
campus computer labs. We deemed it necessaryflirmeresearch which would begin to fill

the void in data surrounding this issue.

The world today is facing several global issued threaten our way of life. Climate
change is one issue, peak oil is another, growaplation is yet another. All of these issues are
impacted by or are the result of the over consurnpdind decrease in of fossil fuel sources. Our
reliance on the combustion of fossil fuels has sdveegative consequences. Firstly, combustion
produces several by-products that are detrimentdle environment. Carbon dioxide is a gas
that collects in the upper atmosphere and is thjemsause of climate change. Secondly, the
extraction of fossil fuels is a highly invasive ptiae and requires the destruction of complex
ecosystems. Finally, once the resource has beesceed it must be processed and then
transported to a point of purchase. The primaryceamwith processing is the emissions
produced by the energy intensive processes negdssiaansform the crude oil into gasoline and
other petroleum based products. The primary conwémtransportation is the potential for oil
spills which are ecologically and financially cgstlOverall, the consumption of fossil fuels is

fraught with cradle-to-grave implications for theveonment and human society.



The environmental issues surrounding the usesdilftuels have led to a general global
increase in environmental awareness, educatiometimh around the world. Post secondary
institutions have been a sector in which a rangectbns (or inaction) has been taken. This is
evidenced by the signing of the 1990 Talloires Beation by 350 university presidents in over
40 countries (University Leaders for a Sustain&hiture 1990). With thousands of students,
universities are large scale energy consumers angtipers of waste, and therefore have an
extraordinarily large environmental impact. UniveBes have many reasons to be concerned
about energy consumption beyond the environmeatalegie caused by burning fossil fuels. As
fuel costs continue to rise, the university mustaab these costs and may eventually have to
raise tuition to mange the costs.

Universities are well positioned in society to ¢esbbehavioural, structural and policy
changes in order to reduce their impact on therenment. As David Orr (2004) points out "no
institutions in modern society are better to catalthe necessary transition to a sustainable
world than universities. They have access tog¢hdérs of tomorrow and the leaders of today.
They have buying and investment power. They adeblyi respected. Consequentially, what
they do matters to the wider public" (p.130). AakuGoogle search for ‘sustainability
universities Canada’ reveals that dozens of Canddraversities have created sustainability
offices, hired sustainability coordinators or aee@ming more environmentally conscientious. A
deeper review of contemporary literature reveads shgreat deal of research about energy
consumption is being conducted at these institat{@oukas, Rayale, Timberg & Yun 2004;

Rewire 2007).



In recent years, Dalhousie University—a signatorthe Talloires Declaration—has
made a strong commitment to becoming a sustaircaogus. While a variety of environmental
issues are being addressed, energy consumptidkelsiasue for the reasons stated above.
Energy efficiency is so important in light of thect that Dalhousie burns Bunker C fuel - an
extremely “dirty” fossil fuel which produces highitran average green house gas emissions - to
power its steam plant which produces heat forhallé campuses (Dalhousie University 2006).
In addition to the commitment made by the univgradministration, students have been
extremely active in researching and addressingetisssies directly or lobbying the
administration to do so. In our initial exploratgaof the Dalhousie campus sustainability
movement, we identified a gap in student knowlesigreounding the issue of overnight energy
consumption by computers on campus. In undertakiisgstudy, we hope to fill this gap in
knowledge while contributing to the wider investiga into campus sustainability issues and
institutional energy consumption and thereby furteengthen the sustainability movement at

Dalhousie University.

Our research explores overnight energy consumpfi@omputers in one Dalhousie
computer lab, room 2019 in the Marion McCain bunigliSince there appeared to be a complete
lack of information about the issue, we wantedriow if computers were in fact left on over

night and if so why, and what could students dauai@

Our research had three objectives. The first waxplore the issue of overnight energy
consumption by computers in a Dalhousie computerTae second was to determine if there

are any policies in place which dictate whethenatrcomputers are left on overnight. And



finally to make recommendations about ways in whiick possible to reduce the amount of

energy consumed by computers overnight and in geaeDalhousie.

Dalhousie University is the largest post secondasiitution in Nova Scotia with
approximately 15,440 students (Dalhousie Univerd@§7). Its three campuses (Studley, Sexton
and Carelton) cover 79 acres, and has 71 planreeduilslings and approximately 40 auxiliary

buildings (Dalhousie University 2007).

There were a few limitations on the scope of ogeagch. Time was a significant barrier
for us as we only had 2.5 months to conduct oweareh. Furthermore, as full time students, our
other academic obligations limited the amount wietive were able to devote to this project.
Our time was further constrained by the fact thatresearch question evolved as we learned
more about our topic, so that by the time we héilesieon a concrete research question, we had
even less time than we had initially. Neverthel#sis, experience was beneficial to our research
because it was exploratory in nature and requirgdriing point. In the grand scheme of things

it hindered our scope and the overall degree ofptetion of the project.

Another limitation was our lack of technical exjpegtabout computer hardware and
software. As a result, out recommendations arasapecific (and therefore useful) as we would
have liked. Instead we provided more general recenaations in the hopes that policy changes

would rely on the in-depth knowledge of policy mekabout computer technology.



Based on the time constraints mentioned aboveastiecessary to limit the scope of our
research while still providing a valuable contributto the existing body of knowledge
surrounding the issue. We chose examine after-renesgy consumption rather than day-time
energy consumption for a number of reasons. Weectios time of day because it was simpler
to study than the day-time; at night we knew no was using the computers so there was
uniform energy consumption whereas during the tayetwere periods of peak use as well as a
variety of uses. We also chose after-hours bedausses a time period in which policy changes
could affect the greatest energy reductions wighl¢last inconvenience to users. We chose to
narrow our research further by studying only oraas building, the Marion McCain Arts and
Social Sciences building. We chose this buildingdose it had a large computer lab, had several
lab attendants from whom we could collect datalaexhuse it was connected to the central
computer system for the school (University Compyiand Information Systems: UCIS). There
are other computer labs on campus from which t@sbas a sample. We excluded the Killam
library Learning Commons computer lab from our gthdcause it is operated independently of
UCIS and is therefore not representative of canvpidg-policies. Likewise, the Computer
Science building is not connected to the UCIS sysdad furthermore, is open 24 hours a day

which made recommendations for turning off compifer a period of several hours unfeasible.

We chose to focus on Studley campus (rather tleaio8 or Carleton) because we are
most familiar with this campus and it was a muchrermnvenient location for research.
However, we feel that this familiarity and converge did not detract from the validity of our

research as the McCain computer lab is represeatatiall UCIS operated labs on campus.



Another delimitation on our research was our chofcesearch methods; purposive
sampling and face-to-face interviews. Because auorgry research objective was to identify
any policies pertaining to computers being leftwmed off after-hours, it was important to
collect data from individuals who possessed thatadge we were seeking, namely employees
of the computer lab and of UCIS. For this reasomchwose to interview the Director of
Academic Computing Services (ACS) for UCIS becawséheoretically possessed the bulk of
the knowledge we were seeking about policy. We ehosnterview only the lab attendants who
worked the closing shift in room 2019 because thiege the most knowledgeable about after-
hours conditions. Based on this criterion, the othwe lab attendants who work during the day
only were excluded from our study. We chose theri¢w format because we were asking
guestions that were specifically tailored to theimiewee, hence a survey format (usually
designed to collect the same data from severabiohatls) would have been inappropriate for

our research.

The following definitions require clarification fohe purpose of our research.

Computer- includes a tower and a monitor

Tower- The portion of a computer that containsrtte@n components such as a circuit
_ 2 $6-1 +
board and hard drive.

Monitor- The portion of a computer which displayswable images.

After-hours- The segment of time when the compilaiieiis closed (ie: not open for

use) and includes the hours from 10pm-8am on weskd@@m-8am on weekends.

%



Our research contained some assumptions whichagheutlarified. We assumed that
the computer lab was in fact not in use after-hoamsl that the computer lab hours were the
same as the building hours. We also assumed thabtnputers were left on 24 hours per day
for 51 weeks which accounts for the computers being off for one week during Christmas
holidays (Email from John Robertson, UCIS 2008) dfstussed in our delimitations section, we
are assuming that the study is confined to roon®201he Marion McCain building, and that
our recommendations are applicable only to comgdatey operated by UCIS (excludes the
Killam library labs, Computer Science building, {G&S lab etc.). Likewise, we assumed that all

data and recommendations are only applicable taftee-hours period of the day.

In order to fully understand energy consumptiorcbsputers in the Marion McCain
building at Dalhousie University, this study wapkxatory in nature. As such, it was important
to gain both qualitative and quantitative data. §dthered data through a literature review, face-
to-face interviews, and by conducting an energytaafdhe computer lab room 2019. By
employing data triangulation, we hoped to incraasevalidity and reliability of the data. Palys
and Atchison (2008) point out that “using variousthods increases the reliability of a study by

looking for the same information in multiple way$g. 61).

The literature review allowed us to look at prealyuconducted studies, identify
deficiencies and obstacles, and apply them to @lbddisie context in order to strengthen our
study. The energy audit allowed us to obtain moreete quantitative data regarding the

amount of electricity being consumed in the labw/el as the amount of G@missions being



released into the atmosphere by the computers.iffioisnation constituted our baseline data
from which we were able to determine the potefitigincial, energy and C3avings if the

computers were turned off after-hours.

We acquired the qualitative elements of our datautph face-to-face interviews with the
four lab attendants who work the closing shiftanm 2019. By interviewing this population, we
were able to determine if there are any policieglate and if so, the nature of these policies as
well as the degree of compliance with the polici¥'g. also interviewed John Robertson,
Director of Academic Computing Services for UCIQI&harles Walls, an instructor for
Geographic Information Systems (GIS) and a manfygreoGIS computer lab in order to gain a
better understanding of the processes and opeahpoocedures that are used in the McCain

computer labs.

In order to ensure the accuracy of our data, veadgulated our findings, assessing it from
different perspectives. The data regarding comgdaber were obtained through interviews and
by direct observation of the labs. The interviewthwhe lab attendants were preceded by a pilot
test in order to see if we had made any unreaserassiumptions and if the structure and
wording of the questions were appropriate for @search. By performing a pilot test, we were
able to receive meaningful feedback about the stiytbchoice of questions that we used, and the
subjects we were interviewing were able to infosrfwour questions were poorly worded, too

broad, too complex or if there was some importapeat which we had unwittingly omitted.

We used purposive sampling inspired face-to-faterwiews, which allowed us to clarify

any questions the respondents may have had. Téisezhthe responses were based on accurate



interpretations of the questions asked. If the tjoles were asked by the interviewees, our

answers to them were neutral so we did not infgraas towards any one type of response.

The information collected is relevant to the probladdressed because it allowed us to
answer our secondary objective regarding the exgstef policy. It also helped us understand
why computers in different labs around campus fedld different procedures (ie: Killam,
Computer Science and GIS). Additionally, out ddlaeed us to discover ways in which we can
promote behaviours and policies which would redheeamount of energy being consumed by

computers in the McCain.

The energy audit contained two stages, observatdrcalculation. For the first stage,
we observed and recorded the number of computerpramers left. It was noted that all the
monitors in this lab were Cathode Ray Tubes (CRi0l) these monitors consume significant
amounts of energy, while other labs on Studley assnyse Liquid Crystal display (LCD)
monitors which consume considerably less energg.sBtond stage of the energy audit
consisted of entering this information into a fotaic electronic excel sheet obtained from an
employee of Public Works and Government ServicasjrBhmental Services branch (Myles
Thompson). This tool allowed for the calculatioreokergy usage, G@missions, and cost
savings for room 2019 and is useful for calculatimg energy consumption and g€nissions
for other computer labs on campus. In attempt togare our results for room 2019 to the rest of
the labs in the McCain building, we conducted asdmbservational count for the rest of the
computer labs in this building. This comparisomwakd us to understand if room 2019 was

representative of other UCIS-operated labs on campu



The Marion McCain building on the Studley Campti®alhousie campus has multiple
student computer labs. The largest and most freétyuesed student computer lab is room 2019
and houses 53 computers and 1 laser printer. Aliggnuse and C{xalculations are
conservative estimates based upon watt per itangsabf 67 watts for the tower that are P4,
3.2Ghz processors with 512Mb ram and 70 watts fegalar Cathode Ray Tube (CRT)
monitor. An estimate of watts per item was obtaifteth a recent study on energy use with new
personal computers from the University of BerkIBplperson, Jet al, 2002 and personal
interview with John Robertson). Presently, the 88\puters and 1 laser printer in room 2019
consume approximately 62,109 kWh/yr of energy. Thisent use of energy is based upon the
finding that these computers are left on 24 houwtayg for 51 weeks or 358 days a year (the lab

closes for one week over the Christmas holidayjs@p®al interview with John Robertson) .

We calculated the energy use, the financial codtth@ amount of CQemissions
resulting from keeping the machines on over twéed#nt periods of time. Then, we forecasted
results for these variables assuming all of th€ BI monitors were replaced with LCD
monitors. One of the monitors in this room alreldg an LCD monitor. We felt this estimation
was important because of the University’'s commitntemeplacing all CRT monitors in this lab
with LCD monitors throughout the months of May, duand July 2008 through the Evergreen
Program (discussed in greater detail later in teguRs section). The first time period we
calculated was 24 hours a day, 358 days a yearsddund time period was the after-hours
period, which is Monday-Friday from 10pm-8am antugay-Sunday from 6pm-8am. Results

for these variables are summarized in the belowl€Ta.1).



Table 1.1The table below lists the monetary expenditure gurahtity of CQ that is emitted as a
result of leaving the 53 computers and 1 printemomom 2019 for 24 hours a day, 358 days a
year as well as after hours. A forecasted listadfigs for LCD monitors is also included for

these two time periods of 24 hours a day and afiers.

Avoidable cost/year fol 6123.99 2854.82 4693.27 2179.02

Room 2019 ($)

Forecasted avoidable | 13287.9 6194.41 10183.51 4728.06
costs/year for all labs i

McCain building ($)

Avoidable CQtonnes | 33.7 15.6 25.7 11.9

per year for Room 201

Forecasted avoidable | 73 33.9 55.7 25.9
COstonnes per year fo
all labs in McCain

building




Potential Savings for Computer Lab 2019
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Fig. 1. The above graph depicts the differential costregs/of computer with CRT and LCD monitors
over a 24 hour and after-hours period (358 daysteryear). The numbers show that although LCD
monitors will save the University roughly $2000eay in electricity costs, another $2179 can bedaye

turning off the new LCD monitors and towers afteuts.
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Fig 2. The above graph depicts the differential @&missions in tonnes of CRT and LCD monitors with
computers and over a 24-hour period and after-hpenied (358 days for one year). The numbers show
that although LCD monitors will prevent about 8ries of CQ from being emitted into the atmosphere

from compared to the current CRT monitors, 11.%ésof CQcan be accounted for by altering current

behaviour and turning off the new LCD monitors amders after hours.

As the above table and graph (Table 1.1, Fig.1yvshourrently, the 53 computers with
52 CRT monitors and 1 LCD monitor consume an avmalalectricity expenditure of each year
of $ 2854.82 after hours. In other words, the Ursitg can save $2854.82 if these computers
were turned of after hours as compared to leaviegitrunning 24 hours a day. Even after UCIS

replaces the 52 CRT monitors with LCD monitorsyehis still a potential cost savings of



$2179.02. With new LCD monitors, the change in ¢ast the projected expense of $4693.27
to $2179.02 is a reduction of about 40% each y@arthat same token, the second graph (Fig.2)
shows a similar relationship with G@missions. Provided that each existing CRT monmitor

room 2019 is replaced with a LCD monitor, 11.9 tesof CO2 and $2179.02 can be avoided for
the after hours time interval each year comparefithese computers were left on 24 hours a

day, 358 days a year.

Also noted in Table 1.1 is the extrapolation afgé variables to the rest of the labs in the
Marion McCain building. Assuming that these labs ander identical operating procedures,
$4728.06 can be saved and 25.7 tonnes ofdéssions can be prevented from release into the

atmosphere each year from the activity of turnifighee computers after-hours.

#

From the interview with UCIS, it was determinedttb@mputers in labs are centrally
controlled for maintenance and can be centrallyadroff and on, although this function is not
commonly used. Computers that are a connectedst@ehntral server, which includes most
computer labs on campus excluding only a handhd Killam learning commons, Computer
Science, GIS), are to be left on at all times 2drb@ day, 358 days a year (labs are shut down
for one week over the Christmas holidays). Compuiieoth monitor and tower) are required to
be left on for maintenance and this maintenanceoognbe completed after the lab closes while
the computers are idle. During the maintenanceqa®ovirus updates are enabled, which is not
possible during the day because the updates arketiodown.” The maintenance process is
automatic however and it begins at midnight fodatls and finishes at varying times depending

on the amount of maintenance required by each ctanpthe time needed can vary form



minutes to hours. Therefore, the rules in place&kéaping computers on exist in order to
maintain specific services. While there are nogied or guidelines to keep computers on, there
are operational procedures in place which are tispaken day to day procedures implicitly

understood by UCIS staff.

UCIS maintains that these operational proceduresransmitted to lab attendants by
informal but effective means of weekly meetingswvgtiperiors and verbal and email
communication. If a computer is turned off by adstot it is automatically disconnected from the
central server and generally this is a minor pnoblkeat can be remedied by the lab attendant or
another individual turning the computer back orcdiputers were to be turned off overnight,
UCIS thinks that the most effective method woulddese software which would automatically

shut down all the computers connected to the UE€I8ral server.

It should be noted that UCIS claims that the masitgp into “deep sleep mode” when
they are not in use; however, our observations ffegrenergy audit indicate that the monitors
go into screen saving mode only. Upon further nesgeave determined that deep sleep mode
saves a significant amount of energy and that acsaeers do not save any energy, and as a
result we assumed the monitors are in screen sawede when not in use for the energy audit

(Harvard Green Campus Initiative, 2007).

Our interview with Charles Walls of GIS had slighdifferent results. Charles seemed to
be unaware of any formal policy for turning offmr computers and is under the impression that

this decision is up to individual lab administratofhe GIS lab places a great deal of importance



in turning the computers off when they are notse.lAfter hours and even when they computers
are not in use, Charles Walls and the lab instradtan off the computers manually. The GIS

lab is permitted by UCIS to operate as they sénfiterms of turning off and on their computers.
The GIS lab computers are exempt from the cenagdlmaintenance that UCIS performs with
most other labs on campus. Instead, GIS lab masg@geform manual maintenance themselves
if need be and the Deepfreeze software takes ¢ateus and other such software updates each
time the computer is rebooted. Furthermore, owrimew with Charles Walls from GIS
determined that maintenance operations in hisdalt@nmparable to the maintenance operations

that UCIS performs with their centralized procedure

! ! $
It is important to Charles Walls to turn off thengputers in his lab for environmental

reasons, but outside of environmental reasons)dieated that he would turn them off
regardless. Financial gain is not a motivatingda&br Charles Walls because the GIS lab does
not reap the financial benefits resulting from regllienergy consumption by computers.
Furthermore, UCIS also does not benefit financibgause they are not in any way responsible
for the electricity bills on campus (Facilities Magement is responsible for absorbing the costs
associated with energy consumption on campus).ifetbyis lack of financial savings, Charles
Walls feels that turning off computers regularlgsaved the GIS lab money on maintenance

and hardware replacement.

UCIS made an interesting point which was thatba&t generated by computers should
be explored if energy conservation is to be adeéks&pparently, the electricity required to air
condition computer labs in order to ensure the agerg do not overheat is considerable. UCIS

also pointed out that the vast quantity of compuierthe world is a large concern for the

%



environment. Ultimately, the cost of running thesachines will dictate actions taken by UCIS.
UCIS maintains that after guaranteeing a high ¢yafiservice to students, energy efficiency is
a priority and is at the forefront of their decisimaking process when considering hardware and
software upgrades and changes to services. Itdlhbauhoted that automatic updates in this lab
are vital because of this lab is heavily used caegb#o other labs on campus especially the GIS

lab that is secured by a coded door to which ony/Earth Science students have access.

We would like to acknowledge some commendablesagficant actions that UCIS is
contributing to campus sustainability. Firstly, I B3ays that the heat generated by computers
and subsequent need for cooling systems is cohstarder review in attempt to reduce the heat
that is produced. An over-arching initiative enc@sging these efforts and more is the
Evergreen Program. This program operates in cyldshas been carried out in 2002, 2005 and
2008, and consists of computer upgrades in alldabsampus. The old hardware is recycled as
much as possible on campus; less frequented labsresolder hardware. UCIS doess and will
continue to make efforts to consider energy efficieand heat production when purchasing new
hardware. Another aspect of the Evergreen progrnaives disposal of units; UCIS is working
towards the refurbishment and redistribution of whits within the Halifax community. One of
the most significant actions UCIS is taking relatedhis research study is the full-scale
replacement of all CRT monitors with LCD monitoffie GIS lab replaced all their CRT
monitors with LCD monitors in 2006. LCD monitorsnsmme about half the amount of energy
that CRT monitors do, resulting in both a reduciim©€O2 emission, wattage use and provides

financial savings (Appendix A, Fig. 1 and 2).



Although the actual administration of the lab atl&mt interviews seemed successful, we
noticed some discrepancies in the lab attendaegisanses upon analyzing the results. Most
significantly, between the male and female labnaksat’'s responses pertaining to why they
leave the computers on at all times. Both the femedcalled that the Academic Computing
Services (ACS) training manual states that it it phtheir job to keep the computers on at all
times but the males did not remember how they wadethis, just that they were aware that

keeping computers on at all times was a part of thdies.

We found it encouraging that all of the lab attertdavere fairly enthusiastic about
improving campus sustainability by turning off caumbgrs after hours. One lab attendant has
often wondered why they were not off in the firkige. When questioned about how important it
was to them to turn off computer and for what reasonost placed saving energy above saving
money, protecting hardware and safety. However |amattendant did place protecting
hardware above all else. This lab attendant wasruhé impression that turning the computers
off and on frequently poses undue stress on thiweae. This is not actually the case, as
evidenced by lower hardware replacement costsarGiis lab and literature indicating that
computers can withstand frequent shutting downsaading up operations (Harvard Green
Campus Initiative, 2007). All four of the lab attiants were unclear about the reasons behind

keeping the computers on, but they each perforim dogies to keep them on 100% of the time.

% &
The purpose of this research was to explore engsgyoy computers in the Marion

McCain Building room 2019 on Dalhousie Studley Casy@On the whole, our results lead us to

conclude that both money and energy is wasted @ssadly during the after-hours period, at



which point the lab is closed and the computersiaten use. These results have prompted us to
make recommendations regarding computer use dtiisgime period in order to reduce energy
consumption, electricity costs and promote behavidnanges that foster sustainability on
Dalhousie campus. Furthermore, it is our hopetti@asuggestions we provide will inspire and
lead others to explore this research subject iatgraletail and in varying campus circumstances

for expanded applicability.

" (

Our research has several strengths. Firstly, we @akle to bring attention to the issue of
energy consumption by computers based on our extplyrresearch which may encourage
further research in this area. We were also abb@ndribute our findings to the body of student
knowledge surrounding campus sustainability issuresthereby strengthen the greening the
campus movemenfnother strong point within our study was the vaiebf our research and
recommendations. Our recommendations are validusechey come straight from the people
who work closely with these types of hardware asftihsare in these types of computer labs.
They are also derived from an audit that was oailjyrdesigned by the Federal Government and

therefore is credible and the best tool for th&.tas

Later, in the research compilation stage, we ndttbat there were some gaps in our
research. Some things that would have been hdlpfulir research and recommendations
include the following: knowing more about the cortgsyprogramming, software and hardware;
having access to a computer expert/consultantaanally being able to look at the ACS
training manual. While our current recommendatiaresvalid and consistent with our results, it

nevertheless would have aided our recommendations had been able to explore the software



options available and if there are any programskwvhre relevant to the Dalhousie context. By
knowing more about this aspect of computers wektthat our recommendations could have
been more concrete and creditable. As we are rp@Erexin computer software or programming

we cannot confidently tell UCIS what software vaitl will not work in their labs.

We also found that there was a significant disanepdetween John Robertson’s
answers to our interview and our observations. &i@ computers in room 2019 go into deep
sleep mode during periods of inactivity, but ous@tvations noted that they only go into screen
saving mode. Deep sleep mode uses significanttydesrgy than the screensaver mode. We
guestion our observation because what appearegl$orben saver mode to us may have actually
been deep sleep mode; our lack of technical exgeegilacking in this regard. When we
conducted our audit we assumed the monitors wesergensaver mode after-hours, therefore
based this fact, our data may be erroneous. A higipétic would to have consulted with
someone of John Robertson’s technical expertibelip us identify the correct mode. We also
think that it would have been valuable to get sameeaf Mr. Robertson’s expertise to review our
initial recommendations after which we could has®ned them so they were realistic and based

on sound data.

The implications of our research lead us to makers¢ recommendations to UCIS.
First and forest, our primary recommendation forl§ the revision of their current
operational procedures concerning automatic maames at midnight of each night. We propose
that these operational procedures be revised satltdmputers can be turned off during the
after-hours period without disrupting computer #83% to students when the labs are open. We

suggest that UCIS primarily use the Deepfreezevswé (which is currently installed on their



computers) more to their advantage to help achigigegoal. Deepfreeze software is designed to
target four main markets, one of which is Univeesit(Faronics Corporation, 2008). The many
helpful features of Deepfreeze can enable UCISamtain a level of service that is acceptable

to the student body, which the GIS lab demonstrates

In addition to Deepfreeze, we also suggest thatS&Xplore new software programs that
allow for central automatic or central manual slowtd and start up once maintenance and
updates are complete. Central automatic shutdofensrto the act of having automated software
shut down all the computers in all the labs operateUCIS from a central location or server.
Central manual shutdown refers to the act of haaitffCIS employee shut down all the

computers in all the labs operated by UCIS fronertral location or server.

In the meantime, we suggest that UCIS find some tivatythe computers could be off for
up to five or six days a week and updated only mrdeice a week using their current
maintenance procedure. Such adaptations to thatop®al procedure would require that either a
lab attendant or UCIS turn the computers off ahhegther manually or centrally. Although this
is not currently being instituted, it would be hretinterest UCIS and facilities management (who
pay for energy used) to look into software progrdinag would enable them to do these things
automatically. Furthermore, we also recommend WS regularly evaluate their systems so
they not only fulfill the status quo but go a sbeyond and realize a new higher standard of

operations.

Our research also proposed some other recommenslatitich were behavioural in
nature rather than policy based. It was suggestdleblab attendants that there is a distinct

reduction in computer use between 8pm and 10pm Wieetab closes. The lab attendants



suggested that the computers could be turned oiffigithis period by students once they have
finished using a computer. Encouraging this indraidaction taken by students accomplishes
three things: reduction in the cost of energy a@2@missions, strengthening of student
education about computer energy consumption, affftain student behavior. Visual prompts
and verbal reminders by the lab attendants castassachieving these goals. Involving students
directly in turning computers off cultivates empaing and positive behaviours in students by
making them feel as though they are contributingampus sustainability. The more that
students are educated on reducing energy consumgoth are encouraged to turn off computers
once they are done with the machine, this simpgieacan become habitual. Moreover, these

behaviours will likely spread from the 2019 lalotber labs on campus and at home.

When considering our recommendations, it is impdrta bear in mind that UCIS
provides a service to the general student bodyreftwe, if we could show that the majority of
the student body is in favour of a more sustainablaputer service, then concrete
recommendations could be made on the basis ofiideck service that students prefer or
demand. Determining the extent of student preferemar sustainable types of computing
service is a topic that needs to be studied furtievertheless, it would be an excellent
opportunity to encourage a behavioural change conilg benefit the campus sustainability

movement that Dalhousie has recently begun to stippo

We also learned that UCIS participates in the Ensng program which occurs every
three years and is slated to occur this year froay M July. Through this program, UCIS
upgrades hardware and shuffles older hardwardestofrequently used labs. This year, the
program will replace the current CRT monitors widw LCD monitors in the McCain building.

While we recognize that the Evergreen programvalaable contribution to the campus



sustainability movement because it promotes eneffggiency, however, it is not enough in and
of itself. The Evergreen program only addressedware upgrades and not systems or user and
behaviour efficiencies and therefore addressesaplyrtion of the larger picture. If UCIS were
to take a more active role in addressing the Eeergprogram’s shortcomings, then this may

merit further praise.

If UCIS were to implement any combination of theseommendations they would be
able to not only reduce Dalhousie’s ecological poiott but also create savings that could

indirectly benefit the students to whom they serve.

While our research was not exhaustive, we hopewbdiave been able to shed some
light on the issue of energy consumption by commsuaie Dalhousie. Due to the limitations and
delimitations imposed upon this research, therevaanumber of topics that we were not able to
research but which should be investigated in c@éurther contribute to and advance the
campus sustainability movement at Dalhousie Unityerg/e recommend that further research
be undertaken to investigate the following issli@®ergy consumption by computers in the
Killam library. The Killam library operates indepdently from UCIS but contains two of the
largest and most high traffic computer labs on aasnphich consume a significant amount of

energy.

Further research should be conducted to betterrstaahel the procedures for disposing of
hardware. While in general energy efficiency in puters is improving, the number of
computers in the world is on the rise. A typicalnitor contains three to nine pounds of lead,
circuit boards contain beryllium, cadmium, flam&ardants to name a few of the harmful

contents of computer hardware (Crede 1995). Masstinics are sent to developing countries



with lax environmental regulations and subsequehtytoxins contained in computer hardware
are released into the natural environment. As i@asagy to the Talloires Declaration, Dalhousie
University has an obligation to deal with hardwasastes in an appropriate manner. Currently, it

is not known how Dalhousie deals with its electconastes.

Another issue that requires investigation is thating, ventilation and air conditioning
(HVAC) systems serving campus computer labs. Duitiegcourse of our research, we learned
that computers consume energy in two ways: Thraligitt energy consumption of the unit and
through the heat produced by computers. When dex@mgouters are grouped in one room (as
in a computer lab) a great deal of heat is prodacetrequires that the room be ventilated.

HVAC systems consume a great deal of energy thewsel

After researching energy consumption by computetise computer lab 2019 in the
McCain building, we were able to make recommendatat both the policy and behavioural
level which would reduce the amount of energy caredi by computers connected to the UCIS
system. Examples of recommendations include aioevid the UCIS operational procedures
which require daily over-night maintenance and enaging students to turn off computers after
peak hours. We were also able to provide a bassiudy for future research by students, faculty
or UCIS as apart of the recommended annual evatuafitheir systems. Reducing energy
consumption at Dalhousie University is vital foveral reasons; for financial savings, to reduce
the amount of C@released into the atmosphere as a result of byiBumker C fuel and finally

because the global phenomenon of climate changeeaidoil demand it.



Computer lab room number: 2019

Interview #1

1. Listed below are various motivations for turnin§ @dmputers over night. Please rank
the them based on importance, with 1 being the mgsbrtant
a. Saving energy
b. Saving money
c. Protecting hardware
d. Other: please elaborate
Saving energy, saving money, protecting hardware

2. Do you turn off computers at the end of your shfea[ ] No [ x ]
a. If yes what is the single most important reason goso?
i. Policy
ii. Personal conviction
iii. other
b. If no, what is the single most important reason gounot do so?
i. Policy — no policy, no mention of anything
ii. Personal conviction
iii. Other

3. Are you aware of any policies, either formal omimhal, pertaining to turning off
computers at the end of your shift?
a. If no,
i. If policy said you had to turn off computers woytali comply? Yes [ x ]
No[ ]

b. If yes, what is the policy? If anything, if the cpuater is broken you can shut it
off. Up to the lab attendant. If computer is offidig peak lab time, lab attendant
must turn it on.

c. If yes, does the policy pertain to
i. Monitors
ii. Towers
iii. Both



d. If yes, how were these policies transmitted to you?
i. Letter[ ]
ii.  Written document [ ]
iii. Training manual [ ]
iv. Oral Formal/informal [ ]
v. Orientation [ ]
vi. Other[ ]

e. If there are policies in place, how often dao yulfill them?
vii. 0-25% [ ]
viii. 26-50% [ ]
ix. 51-75%/ ]
X. 76-100% [ ]
xi. If no, what is the single most important reason gounot?

4. Are you aware of any policies pertaining to leavoognputers on at the end of your shift?

a. If no,
i. If policy said you had leave computers on would gomply?
Yes[ ] No| ]
b. If yes, does the policy pertain to
i. Monitors
ii. Towers

lii. Both —during peak time of day

c. If yes, how were these policies transmitted to you?
i. Letter[ ]
ii.  Written document [ ]

iii. Training manual [ x ] mostly pertains to print citsgmust stand up every
20 minutes to make sure all computers are in wgrkondition

iv. Oral Formal/informal [ ]

v. Orientation [ ]

vi. Other [ ] - noone really said to turn them oneslptime, but one of their
duties is to make sure that all computers are wgglkivhich was stated in
the training manual. So, if there are any probldimsy are rebooted or
Scott is told.

d. If there are policies in place do you fulfill them?
i. 0-25%/ ]
ii. 26-50%[ ]
ii. 51-75% [ ]
iv. 76-100% [x ]
v. If no, what is the single most important reason gounot?

%



. Some individuals think that turning off computessan individual responsibility, other
think it is the establishments responsibility, whigerception do you share if either?
Individual [ ] Establishment [x]

a. If you do not share either perception, what is yoenception?

. What do you think would make turning off computecgur more regularly when the lab
closes?
-cost

-students complaining

. If turning off comp were an individual responsityilido you have any suggestions about
how we can get people to turn off computers motendf

-reminder on wallpaper

-posters

. To your knowledge, do individual lab users eventaoff computers?
Yes[ ] No[x]

a. If yes, has this ever created any issues?
i. With you
ii.  With your supervisor
li. With hardware (Programs, maintenance etc)
iv. Other

. Is there anything else that you would like to add?
-laser printers go on energy saving mode aftercam of being left idle.

-very interested in helping us to ensure that caemglare turned off at night!

Interview #2

1.Listed below are various motivations for turnof§computers over night. Please rank them
based on importance, with 1 being the most impobrtan

a. Saving energy 2

b. Saving money 3

c. Protecting hardware 1

d. Other: please elaborate: safety 4

2. Do you turn off computers at the end of your shfes] | No [ x ]

(&



a. If yes what is the single most important reason goso?
i. Policy
ii. Personal conviction
iii. other

b. If no, what is the single most important reason gounot do so?
i. Policy x
il. Personal conviction
iii. Other

3. Are you aware of any policies, either formal orimhal, pertaining to turning off
computers at the end of your shift?
a. Ifno,
i. If policy said you had to turn off computers woyloli comply? Yes [ x ]
No [ ]
b. If yes, what is the policy?

c. If yes, does the policy pertain to
i. Monitors
ii. Towers
iii. Both

d. If yes, how were these policies transmitted to you?
i. Letter[ ]

I.  Written document [ ]

iii. Training manual [ ]

iv. Oral Formal/informal [ ]

v. Orientation [ ]

vi. Other[ ]
e. If there are policies in place, how often do yoliilfuhem?
i. 0-25%1 ]
ii. 26-50% [ ]
iii. 51-75% [ ]

iv. 76-100% [ ]
v. If no, what is the single most important reason gounot?

4. Are you aware of any policies pertaining to leavoognputers on at the end of your shift?
a. If no,
i. If policy said you had leave computers on would gomply?
Yes[x] No[ ]

b. If yes, does the policy pertain to



Monitors
Towers
Both

c. If yes, how were these policies transmitted to you?

i
I.
i.
iv.

V.
Vi.

Letter [ ]

Written document [ ]
Training manual [ ]
Oral Formal/informal [ ]
Orientation [ ]

Other [ ]

d. If there are policies in place do you fulfill them?

iv.
V.

0-25% [ ]

26-50% [ ]

51-75% [ ]

76-100% [ ]

If no, what is the single most important reason glonot?

5. Some individuals think that turning off computessan individual responsibility, other
think it is the establishments responsibility, whgerception do you share if either?
Individual [ x ] Establishment [ ]

a. If you do not share either perception, what is yoenception?

6. What do you think would make turning off computecgur more regularly when the lab

closes?

-lab attendants can check at the end of their ghiitirn off the computers.

7. If turning off comp were an individual responsityilido you have any suggestions about
how we can get people to turn off computers motendf
-don’t forget to shut down icon on desktop

8. To your knowledge, do individual lab users eventoif computers?
Yes[ ]No[x ]

a. If yes, has this ever created any issues?

iv.

With you

With your supervisor

With hardware (Programs, maintenance etc)
Other

9. Is there anything else that you would like to add?
-computers should be turned off overnight.



-students should have access to computers someameampus for 24hrs.

-all computers on campus should have the same @@ twexcept for specialized software
such as the GIS lab or the tupper labs

Interview #3 & #1

1.Listed below are various motivations for turnof§computers over night. Please rank the
them based on importance, with 1 being the mosortapt

e. Saving energy 1

f. Saving money 3

g. Protecting hardwarg 2

2. Do you turn off computers at the end of your shf€a] ] No [ XX]
a. If yes what is the single most important reason goso?
i. Policy
ii. Personal conviction
iii. Other
b. If no, what is the single most important reason gounot do so?
i. Policy [ X X]
ii. Personal conviction
iii. Other

3. Are you aware of any policies, either formal orimhal, pertaining to turning off
computers at the end of your shift?
a. Ifno, [X X]
i. If policy said you had to turn off computers woytali comply? Yes [ X
X] No|[ ]

4. Are you aware of any policies pertaining to leavoognputers on at the end of your shift?
a. If no,
i. If policy said you had leave computers on would gomply?
Yes[ ] No| ]

b. If yes, what is the policy?
Do not turn computers off at the end of “our” shiéicause the ACS training

manual says that computers must be left on ainadis and you only log off, not shut
down. Also if you see a computer off you shoulatitiron.

c. If yes, does the policy pertain to

i. Monitors
ii. Towers

((



iii. Both [X X]

d. If yes, how were these policies transmitted to you?
I. Written document [ ]
ii. Training manual [ XX]
li. Oral informal [ ]
iv. Orientation (oral formal) [ ]
v. Other|[ ]
e. If there are policies in place do you fulfill them?
i. 0-25%/ ]
ii. 26-50% [ ]
ii. 51-75% [ ]
iv. 76-100% [ XX ]
v. If no, what is the single most important reason gounot?

5. Some individuals think that turning off computessan individual responsibility, other
think it is the establishments responsibility, whgerception do you share if either?
Individual [X ] Establishment [XX]

6. What do you think would make turning off computecgur more regularly when the lab
closes?

Telling the lab attendants to turn off the compsirthe end of their shift.

7. If turning off computers were an individual respibiigy, do you have any suggestions
about how we can get people to turn off computeyeernften?
Devise a rule that says after a certain time, Ti#8®pm, any student in a McCain

computer lab needs to turn off their computer winay are finished on it.

Putting up signs by the computers and arounddhgpater labs saying turn off computers
either when you're finished on them or after aaertime of day.

8. To your knowledge, do individual lab users eventoif computers?
Yes[ XX ] No[ ]

a. If yes, has this ever created any issues?
i. With you[X X] because we have to turn them back on.
ii.  With your supervisor
lii. With hardware (Programs, maintenance p{cX] if they are shut down
improperly.
iv. Other



9. Is there anything else that you would like to add?
The computer labs should update their equipmenéteer energy efficient models.

See if you can turn off computer by one main cotapin the building or even one
main computer in the computer lab.

Turning computers on/off during the day wastesex@rergy so they should be left on
when the lab is open.

Change the ACS rules so that it is mandatory ffaraanputers to be shut off when the
lab closes.
The computers in the computer labs should be tLoffewhen the lab closes to save

energy and be more ecologically friendly.

: #-
Q1: Is the GIS lab different from the UCIS in terofgolicies regarding turning off
computers/printers overnight.

Yes, they think that turning off computers is amportant aspect of running a lab; also there is no
automatic update program in the GIS lab... He thotiggtit was overrated anyway especially
when they have Deepfreeze software installed im doenputers.

Not aware of any formal policy, Thought it was ogrdividual lab administrators.

Deepfreeze: every time a computer is shutdownpitisesses resets the computers does an
automatic update an then refreezes it, its alsdeyaard against viruses.

Q2: How so? Are the policies of GIS computers iregdefent of UCIS policies?

Yes, they don’t bothjer them, they don’t mind td8S does its own thing

Q3: Is the GIS lab connected to the UCIS systeterims of centralized maintenance, etc?

No

(7



Q4: Who performs maintenance and is it manual ntrabzed? How long does it take per
computer?

Software Hardware
- GIS problem - dido
- Tom and Charlie deal with it -
- Takes minutes/machine - pack the computer ugaleit to
- Use Ghost(software) image hardware services

Q5: Do you think this maintenance is comparableg@S operations with respect to
maintenance?

They are pretty much the same, and managed thewameéame OS both run office, difference
is UCIS runs automatic updates where as GIS doesn’t

Q6: Are the procedures that you do with your cotapaufeasible for other UCIS computers on
campus?

Yes by using a simple “TOOL”

- Sticker that says turn off computer when finished
- Someone to remind people to comply “bad guy” totgetpoint across.

Q7: Itis commonly understood that energy consuomptreates GHG emission, how important
is it to GIS to reduce energy consumption via corappolicies in terms of decreasing GHG
emissions? Scale of 1-5 with 5 being = very impdrta

4 5 GIS would do it anyway

- computers are power hungry
- ERTH student are also well aware of envs impacts.
Q8: Does the GIS lab partake in any energy savimggsures with respect to computers? For

cost savings or other reasons?

Not really, they replace there CRT monitors with.@onitor in 2006

Q9: Is the GIS lab a beneficiary of financial sayvresulting from reduced energy consumption?

No they are not



- They do however feel that they save money on teaance. By turning off there computers
ware and tear on the hardware seems to be reduced.

Q10: Do you or your colleagues turn off computehemwthe lab closes? What are the hours of
the GIS lab?

Yes, myself lab instructors and Tom turn off conggwvhen student leave then on at noght but
als we turn them off when we seen they have leittlon during the day. It a routine and we also
continuously encourage the student to turn thenme camputers off when they have completed
they work

Hours
7am —11pm
7pm on Fri/Sat
Q11. Is there anything else that you would likeaatribute or add?
Use sticker reminder
On screen shutdown button
Visibility of policy (to clear up any misperceptis)
Think that the was they run the GIS lab is feasibteall other labs on campus
- Lab supervisors (computer specialist/professior@ig)d do update every couple of
weeks /every month

- Could use “LISTSERV” to communicate with other Ugllanagers concerning different
problems or concerns, discuss Ghost and Deepfreeze

% #- .

1. Can you please explain the difference between WQtSACS?
ACS is a subset of UCIS (which is campus wide)

UCIS has 3 departments ACS, Network and systerata (@knters), Admin computing (banner
syst) dal online,

ACS is a mix of services directed at 5 stakehotdetudents ,faculty, researchers, staff, alumni.



How services are delivered: comp labs (27/28 lalbgss 3 campuses), desktop support (faculty
and staff), help desk, hardware services, pcpc, tt&ining course for non-credit (fee),
specialists (stats support, web data, support).

2. Are computers in labs centrally controlled?
-For maintenance? Yes [ x] No [ ]
-For turning off/on? Yes [ x] No | ]

3. Are there any policies in place pertaining taiog off lab computers over night?
Yes|[ ] No[x]
If yes, what is the policy?

If yes, does the policy pertain to

Monitors

Towers

Both
If yes, is the policy campus wide? Or is it limitedspecific areas or labs? Which
areas?

If yes, how were these policies transmitted to y&taff including lab attendants?
Please check all that apply
- Training manual [ ]
Oral (formal-orientation) [ ]
Oral (informal- conversation) [ ]
Email [ ]
Other [ ]

The last set of questions asked about turningmfifguters, are you aware of any policies
pertaining to leaving lab computers on over night?

Yes[x] No[ ]

Computers must be left on for maintenance,

Every building has different hours, security staétessary (for ppl and hardware)
Operational process (as opposed to policy or gunedebperation dictates that comps
need to be on to do maintenance (labs have toosedalother wise maintenance will
mess with user service)

Computers are “locked down” during the day: no simpdates. Over night, maintenance
needs to open up system and reset defaults, gestwodates. Maintenance is automatic,
no humans

Window of maintenance: time varies, minutes to BoMaintenance begins at midnight
for all labs and finishes whenever, depending enatimount of maintenance required by
each computer

If yes, does the policy pertain to

(#



Monitors -no, they go into sleep mode when notsa, power saving
settings are in operation (during the day too)

Towers- yes, because if you disrupt power than gasrupt the
connection

Both

If yes, how were these policies transmitted to y&iaff including lab attendants?
Lab manager mostly informed by UCIS, managers thiemm attendants
Please check all that apply
- Training manual [ ]
Oral (formal-orientation) [ ]
Oral (informal- conversation) [ ]
Email [ ]
Other [ x] weekly meeting with superiors and daed up with
verbal and email communication

Does turning off computers overnight interfere withintenance or any other aspect of
UCIS operations? Yes [x] No | ]

If yes, what is the nature of the interference?
Power disruption disrupts the connection, not inentable, but is annoying (mostly
just inconvenient for users because they have tbferacomputer to reboot or have to
find a lab attendant)

How often does this type of interference occur?
Daily [ ]
Weekly [ ]
Monthly [ ]
Once every 3 months [ |
Once every 6 months [ |
Once per year [ |
Other unknown, record kept by UCIS by essentiatijnanitored because
it is primarily a ground level inconvenience ancsio't affect UCI service
provision

To the best of your knowledge, why aren’t compuiersbs turned off over night?
Computers required to be on for daily maintenance

In your opinion, who should be responsible for imgnoff computers over night: (in an

ideal world)

Individual users [ ]
Lab attendants [ ]
ACS supervisor (Scott McKenzie) [ ]

(%



UCIS/ACS [ ]
Other [ x] It should be automatic because it widut would be more effective.
Technology is improving and will probably allow fthis type of control.

Is UCIS a beneficiary of any financial savings fesg from reduced energy
consumption by computers? Yes|[ ] No [ x] Thevarsity pays the energy bills and
receives savings

If Yes, can you please expand on the process bghwthese savings are
transmitted?

Do you have any suggestions about how to makenpler to turn off computers?
For example, a single desktop icon that shuts dbwnvhole computer?
Some comps have this feature

Automate the process

Can you please explain the process by which UCIi8ips are reviewed and changed?

Impetus to change can come from student, governrfeentlty, executive.

Management team especially the executive oversgiagvof policy, but the executive
director has final word

A bulletin is released and is posted on the webkéter from executive director released
The onus is on the Managers to make sure peopdeviiein know about the new policy (via
email or conversation).

Procedure/Guidelines (thou should rather than gialt) undergoes a similar process (ex:
staff on cells phones while driving

It is commonly understood that energy consumptreates GHG emissions. On a scale
of 1-5 with 5 being the most important, how impatts it to UCIS to reduce emissions
created by computers and printers?

2 34 5

Services are the first priority, then doing it viithihe constraints of energy savings.

Energy consumption in computers lawaysbeen a concern, but now the issue is the increase
in the number of computers in world.

Information technology has always been self-vieag@ green industry (compared to steel
industry for example)

Heat generated by computers requires air conditgonimore of a concern for GHG'’s than
actual power consumption by unit...often this fagsonot considered

Economic bottom line the primary motivator

Try to centralize servers so air conditioning cko &e centralized



Explain evergreen:
2 cycles completed (02, 05, 08)
The intent is to replace all computers with newsone
-Trickle down of hardware (old hardware moved &steised labs),
UCIS look at the green aspect when buying newwaarel in terms of energy and heat
consumption
Also starting to look at the disposal of old units
“re-deployment” ie: refurbishment and redistrilditgithin community *look
into this more** (through a leasing company; deatl signed yet)
Plan to replace CRT’s with flat screens (CRT’s(&T)
Industry ISO standards relating to power consuomgpdire improving, hoping for
automated powering down of units
Printers: replaced with updated laser printers

Under the Evergreen project, are there any plangpgoade the computers in labs in the
McCain building? Yes[x] No [ ] all labs beinggraded

If yes, what upgrades are being considered?

See above

Asses services, restructuring rooms, laptop rooms

When would these changes be implemented?
May-July ‘08 for replacing all comp. Upgrades oceuery 3 years, but this
interval may change as tech changes (ie: may lgetdretween upgrades)

If no, why are they not being considered for upgssd

Is there anything you would like to add?

For auxiliary labs in the McCain: laptops were lodisions: easy to steal so lab has to be
locked unless it is specifically booked ( Dean’sid®n)

Common-pool labs, central booking system (ie anyaarebook room for classes) available
for all building hours (not auxiliary lab)

Try to survey faculty and students about serviegddw student response, even went
through DSU (mention in report)

Try to do the right things within constraints (Seevis the priority)
Recognize economic element, consciously tryingethuce heat, on going effort.

“Green” considerations are a priority and are atftrefront of decision making processes.



MISC INFO
Learning commons controlled by library, and onedalihe other 2 campuses is the same.

Mr.Power thinks about power consumption

Industry ISO standards relating to power consunmpaiee improving, hoping for automated
powering down of units

*/
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