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EXECUTIVE SUMMARY 

Standby power is a problem that exists in Acadiaõs Residences. OVT Consultants have 

performed extensive research regarding the topic of standby power in an attempt to 

better understand the scope of the problem and to classify and identify all potential 

sources of standby power. Studies performed by other institutions and organizations were 

analyzed and evaluated to better understand the potential solutions to any problems that 

may arise within Acadia. 

 

A study was conducted by the team to obtain data and information unique to the 

Residences at Acadia University. Using standby power meters, data was collected on the 

standby power used by many common electronics in a typical residence dorm room. 

Secondly, a survey was conducted to take inventory of how many of each electronic 

appliance was in existence at Acadia University. With this information, the OVT Consulting 

team calculated the total amount of standby power being consumed in each of Acadiaõs 

residences. With this information, and through the use of OVTõs very own OVT Time Index 

Factor, this information was translated into a dollar figure, and compared to the total 

power consumption of Acadiaõs Residences. 

 

Also, a study of the Acadia Dell D620 Laptops was conducted, with intentions of precisely 

and accurately quantifying the standby power waste unique to the laptops. The multiple 

stages of power usage of the laptops were analyzed and quantified in an associated 

standby power rating. Also, the residential inventory survey included questions regarding 

the usage of the laptops on an individual basis. 

 

Once this information was collected, a number of possible solutions needed to be 

investigated. The main channel through which the standby power issue could be reduced is 

awareness. The survey showed that a large percentage of students did not take common 

precautions to help reduce this unnecessary power waste, whether or not they were aware 

of the problem or not. Therefore, if the students were to be made aware of this waste, 

perhaps the necessary steps would be taken to help reduce this environmental issue. 
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1. INTRODUCTION 

 

The issue of Standby power presents many problems for electrical systems and devices all over 

the world, and, unfortunately, at this point in time, no succinct solution to this problem has been 

found. Standby power, also called vampire power, refers to the electric power consumed by 

electronic appliances while in standby mode (Wikipedia, 2008). Some other names for standby 

power are òphantom poweró, òidle currentó, and òleaking power.ó There are many sources of 

standby powers, and these sources are found in various locations. There are many devices that do 

not have òpower-offó switches or settings, and when these devices are left plugged into a wall or 

outlet, they still consume small amounts of power, even when not in use. There is not a set formula 

for calculating the magnitude of this power leak, as each device differs in electrical consumption. 

Some components of electronics that are guilty of standby power are: LED lights, clock displays, 

remote control receivers, internal/external transformers, and anything that does not have an 

actual switch on it. The amount of power is very small on an instantaneous basis; however, even the 

smallest amount of wasted energy can accumulate over a long period of time. This presents a 

significant problem, as power is paid for on a unit-per-time basis. Over the course of a year, a 

single watt per hour of standby power can amass to approximately 9 kWh. Although in Nova 

Scotia, each kilowatt-hour costs only around 11 cents, each watt per hour results in approximately 

one dollar per year.  

 

On a much broader scale, large buildings ð such as university residences ð can be sources of large 

amounts of standby power. For example, Roy Jodrey Hall at Acadia University is a large building 

with a high power consumption rate. There are five levels in the building, and it provides rooms for 

over 80 students, each of which has their own appliances and devices. Within each room, there 

are 6 outlet hubs, and 2 ether/internet ports.  Multiply these numbers across the other residences 

at Acadia University, and it amounts to significant dollars. With so many people living in a single 

building full-time, it houses many different sources of standby power, causing an extensive power 

waste. On top of the individually owned devices, there are other public devices that are not used 

regularly, but they are still left powered on. Some of these devices include microwaves, stoves, 

fridges, vending machines, TVõs, and washer/dryers. When left powered-on, these can add to the 

total amount of standby power used in residences. 

 



 8 

OVT Consultants has prepared the following document to address the problem of standby power 

in Acadia Residences. Data was collected and audits were performed to gain insight and 

information on the standby power situation. These data were collected through the use of watt 

meters, and other forms of electrical testing equipment. A single floor in Roy Jodrey hall was 

audited in an attempt to gain information on the standby power usage on a room-by-room basis. 

Each individual room was analyzed and tested for the total amount of watts being used in the 

deviceõs standby mode. Also, the electronic devices in the public residence areas were tested for 

standby power. Once these data were collected, it was analyzed to identify trends and patterns. 

A survey of multiple candidates living in several residences was conducted, in an attempt to 

quantify the use and ownership of these appliances in residence. This information has been 

included in the document, along with other statistics and figures that identify all sources of standby 

power leaks. The analysis breaks down the power usage on a watt basis, and it calculates the 

amount of money being wasted. Also included, is an analysis of common appliances, in residence, 

that outlines the typical amount of standby power being used by each appliance in relation to its 

operating power.  

 

The ultimate objective of this report is to not only identify and analyze the effect of standby 

power in a typical university residence environment, but to also research and recognize a possible 

solution to the problem. Although the solution may not have a significant impact on a single year, 

the small amount of monthly savings attained through the reduction of standby power is 

compounded into a much larger amount over the course of several years. 
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2. LITERATURE REVIEW 

 

The following information was collected to provide background information on the topic of 

standby power. Numerous studies and investigations have been conducted to understand 

the definition, sources, and precautions regarding standby power. Also, different studies 

and reports have been conducted to analyze the power usage in various demographics 

across the world. 

 

2.1 Standby Power 

The following section provides all pertinent information regarding the concept of standby 

power. The formal definition, background information, sources, and regulations are given 

below.  

 

2.1.1 What is Standby Power 

Standby power is known under many names. The concept, however, is commonly 

misunderstood. In order to better understand what standby power officially is, a concise 

definition must be given. 

 

2.1.1.1 Definition of Standby Power 

The term standby power simply refers to the electric power consumed by electronic 

appliances while in standby mode.  Other names for standby power are phantom power, 

vampire power, idle current, and leaking power.  The more in-depth definition of standby 

power is as follows: 

 

òStandby power used depends on the product being 

analyzed.  At a minimum, standby power includes power 

use while the product is performing no function.  For many 
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products, standby power is the least power used while 

performing at least one function.  This definition covers 

electrical products that are typically connected to the mains 

all of the time. Based on this definition, certain types of 

products generally do not have standby power 

consumption.  This includes for example, products that have 

only two distinct conditions: ôonõ and ôoff,õ where the product 

does not consume power when it is switched off.ó (Things 

That Go Blip In the Night, p. 77) 

 

2.1.1.2 Background of Standby Power 

Not long ago, people could shut off appliances in their homes and expect to see the 

outdoor power meter stop turning. Today, however, it seems homes have a life of their 

own. Little red and green lights glowing or blinking in almost every room signify the 

presence of a device in a low-powered state. In recent years, more and more devices use 

this standby state as consumers increase their consumption of electronic devices. The first 

known use of the term òleaking electricityó was in a paper presented by Eje Sandberg at 

a European conference in 1993 (Sandberg, 1993). For comparison, the literal translation 

of the Japanese term for standby power is "waiting appliance electricity," while the 

translation of the French is "electricity used while an appliance is sleeping at its post." 

 

2.1.1.3 Measurement of Power 

Most often, the measurement of standby power is measured using a watt meter such as the 

Kill A WattÊ (see Figure 2.1). These meters simply plug into an electrical outlet and the 

device being measured is plugged into its outlet. The device is then set to its standby 

power state, and the meter displays the power being consumed. Depending on the type 

of meter, it may also display values for Volts, Amps, Watts, and Hz. Some devices have 

multiple or varying low-power states. To measure these, either set the device to the 

alternate power states, or for varying consumptions, set the device to take average values 

over a period of time to get a more accurate reading. It is best to test the device after it 
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has been running normally then set to standby after a period of time (as the device would 

normally be in use, and warmed-up or charged). This will give the most accurate results.  

 

 

Figure 2.1 Kill a Watt Meter 

 

Depending on the meterõs features, it may be able to calculate the cost of running the 

device in a constant standby state. This will be most often a cost per year value. The 

calculation is simple to perform, but depends on the cost of electricity for each consumer. 

For example, if a consumer paid $0.11 per kWh, the cost of running a device that 

consumes 1 Watt per hour (0.001 kW/h) would cost: $0.11 per kWh  x  0.001 kW/ h  x  

8760 hours per year. This gives a cost of approximately $0.96 per year. However many 

devices use more than 1 Watt per hour, and most residences have many devices. As the 

cost of electricity continues to rise, this easily adds up to a sizeable cost.  

 

2.1.1.4 How to Prevent Standby Power Leaks 

Possibly the most obvious way to eliminate standby power consumption would be to simply 

unplug any device that normally goes into a standby mode. This is not always preferable, 

as many standby devices run some feature (a remote control receiver for example) and 

cutting the electricity completely disables this. Also, if the device runs an internal clock or 

timer, this will erase the settings, and may require a setup the next time it is used. 

Everyone knows how annoying it is to go around the house after a power outage to set 
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the clocks and, in some cases, answering machines. Some devices, such as battery chargers, 

do not provide a function when in a standby state. They do, however, continue to consume 

power when left plugged into a wall outlet. The location of a power switch, if there is one 

present, can often indicate whether there is leaking electricity or not. Some common 

configurations can be seen in Figure 2.2 below. If the switch is between the outlet and the 

power supply and is turned-off, the device uses no electricity. If the switch is between the 

power supply and the device, then the power supply still uses a small amount of energy, 

even though it provides no function. Finally, if the switch is within the device itself, the 

device may have a standby state, or will use no energy when powered down completely. 

However, again, the power supply will still use a small amount of energy, whether it 

provides a function or not.  

 

 

Figure 2.2 Switch Locations (International Energy Agency, 2001) 

 

Today, there are many programs and regulations (expanded in Section 2.1.2.3) focused 

on the reduction of standby power consumption. Most of these projects focus on the same 

general areas seen in Figure 2.3.  
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Figure 2.3 Policy Implications (International Energy Agency, 2001) 

 

The most common reason a device uses a large amount of standby power is the use of a 

low-voltage power supply. Power supplies in general experience a huge drop in 

efficiency as the load on them gets very small. Low-voltage power supplies are slightly 

cheaper than their more efficient high-voltage counterparts. Manufacturers use the 

cheaper supply in an attempt to sell more products than the competition due to the lower 

cost of the product. Simply using the high-voltage power supplies would reduce the 

standby power consumption of most devices. Currently, the more efficient power supplies 

are over 90 percent efficient, even at loads under one Watt 

(http://standby.lbl.gov/Reducing/Technology.html). Another solution to this is to have an 

alternate power supply specifically for the low-power state; one that engages 

automatically when the load drops below a certain level.  

2.1.2 Sources of Standby Power 

Standby power exists in households all over the world; however, few people are aware 

of the problem it presents. Not only are most consumers ignorant to the problem, but 

manufacturers do not take any measures to reduce the amount of standby power in their 

products.  
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2.1.2.1 Breakdown of Individual Appliances 

Every household and residential building are victims of phantom power appliances.  These 

appliances fall into categories such as TVs, VCRs, cable and satellite boxes, computers, 

video games, and many other common household appliances. It is impossible to identify 

every appliance that is a culprit of standby power; however, there are many different 

components inside appliances that are common sources of leaking current.  

 

 

 

For example: 

 LED Clocks 

 LED Lights 

 Digital Displays 

 Memory Chips 

 Sensors/Receivers 

 and Display/Emitters 

are just some of the most prominent sources of standby power.  

 

Electronic appliances can also be broken down into elements. There are typically three 

parts: the low voltage power supply, the circuitry, and the input/output (I/O) components 

(Meier, 1998). These components are represented in Figure 2.4. 

 

Figure 2.4 Top View of an Appliance Showing Standby Functions (Meier, 1998) 
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These components are the backbone of most modern day appliances. Each element 

contributes to a specific classification of standby power. 

 

Power Supplies 

If the appliance needs any power at all in standby mode, the power supply must be 

active, which immediately causes some leakage. There are two types of power supplies ð 

Linear and Switching. Linear is common in most low power devices, and uses much more 

standby power. Switching is a much more economical type of power. It uses less standby 

power, and improves efficiency when the device is on. The amount of standby power 

consumed depends on the efficiency of the power supply. Most of the newer electronics on 

the market run with newer more efficient transformers. The transformers in some of the 

older appliances such as old tape recorders, cassette players, and radios were designed 

with a full power-to-load power supply. Some of the newer transformers transmit power in 

standby modes at only a 20 Hz frequency (Spivey, 2003). This means that the device will 

be receiving the full power at a fraction of the time; however, it is still fast enough for the 

device not to notice a difference. 

Memory 

A television is an example of memory being used where, the last channel needs to be 

stored in memory. Therefore, the memory needs to be refreshed at a certain rate, 

requiring the power supply to remain on. Register memory is the newer more efficient 

style of memory. It only requires several microwatts to refresh. Non-Volatile memory is the 

older style, and it requires more power to maintain. Some of the older TVs and appliances 

use this style of memory, and are responsible for higher current leaks.  

Sensors/Receivers 

Sensors accompany televisions; these sensors will be continuously searching for remote 

control signals ð even in a powered-off state ð and need to be powered by the power 

supply as well. 

Displays/Emitters 

Displays such as clocks, LED lights, or displays that remain on even though the power is 

turned off, also need power. Individual LEDs require very little power (Table 2.3), but an 

entire LED display can use up to 30 LEDs. 

Battery Chargers 
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Battery chargers are always supplying power to the battery, even if the battery is fully 

charged. This only applies to alkaline or nickel cadmium batteries (Weier, 1998). 

 

All of these elements contribute to the overall standby power being used by appliances.  

When combined, they can accumulate to significant amounts of standby power, which are 

analyzed in Section 2.1.2.2. See Table 2.1 for a detailed breakdown of common 

appliances, and their elements. Of course, the products with more of these elements will be 

larger sources of leaking current.  

 

Appliance Power 

Supply 

Battery 

Charger 

Real-time 

Clock 

Sensor/ 

Receiver 

Display/ 

Emitter 

Amplifier x     x x 

Boom Box x   x x x 

Cassette Player x     x   

CD Player x     x x 

Clock Radio x   x   x 

Equalizer x         

Mini-System x   x x x 

Power Speakers x         

Receiver x     x x 

Tuner x     x x 

Dishwasher x     x   

Microwave Oven x   x x x 

Range x   x x   

Refrigerator/Freezer x     x   

Garage Door Opener x     x   

Security System x x x x x 

Motion Sensor Switch x     x   

Timer x   x   x 

Battery Charger x x       

Modem x     x   

Answering Machine x     x x 

AnsMach/Cordless Phone x x   x x 

Cordless Phone x x   x   

DVD Player x     x x 

Internet Appliance x   x x x 
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Television x     x   

TV/VCR Combo x   x x x 

VCR x   x x x 

Video Game x         

 

Table 2.1 Breakdown of Common Appliances on a Component Basis 

 

Overall, the standby power used in common appliances varies in its electrical consumption. 

Depending on certain elements, the device could be costing the user much needed money. 

 

2.1.2.2 Quantification of Effects of Standby Power in Appliances 

On an appliance-by-appliance basis, there have been studies conducted to approximate 

the standby power used by common devices. The following chart was developed by the 

Lawrence Berkeley National Laboratory in their standby power Investigative Analysis 

Report (See Figure 2.5)  

 

These are some of the most common appliances in residential environments. Cable Boxes 

appear to have the largest outlier of standby power consumption, but they also have the 

largest range. Security systems have the largest median of standby power. Of course, in 

relevance to this particular report, some of these appliances have no application. 

However, it is quite apparent that appliances such as audio systems, telephones, television, 

video games, computers, and printers have significant standby power ratings, and these 

devices are common in university residences.  
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Figure 2.5 Standby Power Chart of Common Appliances (LBNL, 1999) 

 

A similar study was conducted by Alan Weier, where the results were quantified more 

accurately, on a component-by-component basis (Table 2.3).  
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Component Description or Uset Standby Power 

(Watts) 

Power Supply     

Linear Convert 110V AC to 5V DC 0.80 

Switching Convert 110V AC to 5V DC 0.30 

Circuitry     

Oscillator 4 megahertz 0.001 

Control Circuitry     

  8-bit microcontroller Governs appliance functions 0.05 

  16-bit microcontroller Governs appliance functions 0.10 

Memory     

  Flash Store several megabytes 0.00 

  Register Store a few bytes 0.00 

Input/Output     

Emitters     

  Light emitting diode (LED) per diode 0.04 

  Light emitting diode (LED) per 3.5 x 5 mm character 0.30 

  Liquid crystal display (LCD) not luminescent, per cm2 0.002 

  Vacuum fluorescent display per 3.5 x 5 mm character 0.05 

Receivers     

  Infrared Remote control 0.05 

  Radio frequency Remote control 0.20 

  Temperature Sensor Portable computer 0.001 

  Visible light Adjust display brightness 0.01 

Table 2.2 Component Standby Power Readings (Meier, 1998) 

 

This table breaks down the standby power used by each individual component. Although 

these numbers are small, they can multiply to account for significant proportions of ones 

power bill. In fact, studies have shown that 25% of the power used in household 

electronics (VCRs, TVs, stereos) is due to standby power (US Dept. of Energy, 2003) and 

approximately 5% of the monthly power bill is due to the same problem. In the US, this 

counts for approximately $200 per household annually, and nearly $3 billion nation-wide 

(Raloff, 1997).  In fact, when just looking at audio-related standby power, 93% of power 

consumed by audio devices is when they are not in use. This results in approximately $369 

million in the US. It is estimated (Raloff, 1997) that in Europe, the power lost due to 
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standby power is the equivalent to the output of two large generating stations. Scientists 

predict that this number could quadruple over the next 13 years. Worldwide, it is 

estimated that the power required to fund the cost of standby power is responsible for 

releasing approximately 18 million tons of carbon dioxide into the atmosphere annually. 

Therefore, standby power not only affects the monthly power bill, but it is also affecting 

the environment on a global scale. 

 

2.1.2.3 Regulations and Standards 

With this growing risk of carbon dioxide emissions, and the ever-prevailing dollar signs 

associated with standby power, the government has taken action to try to reduce the 

amount of standby power being used. Unfortunately, there are no laws governing the 

manufactureõs rights to produce devices under a limiting standby power amount. However, 

there is an organization called Energy Star that approves of certain appliances that fall 

under the suggested regulations set by the US Department of Energy. Energy Star claims 

that by purchasing products with the approved Energy Star Label, consumers can save an 

average of $80/year (Energy Star, 2008). Typically, the energy star products limit the 

standby power to around 1 watt. Alan Meier of LBNL also claims that 1 watt is a logical 

and practical goal for all manufacturers. In Canada, ecoAction is an organization 

sponsored by the Government of Canada that is currently working on a set of regulations 

regarding standby power. These regulations will be implemented in two phases, in 2008 

and 2010, with an attempt to reduce standby power to approximately 1 watt, saving 3.9 

terawatt-hours, from the normal 5.4 terawatt-hours (ecoAction, 2008).  

 

Meier also developed the following table that shows the possible savings if households 

reduce standby power consumption to 1 watt (Table 2.4). 

 

Already, some manufacturers such as Sony, Pioneer, and Matsushita are implementing 

their own voluntary targets for lowering standby power. President Bush has also made it 

mandatory that all government agencies use appliances with less than 1 watt of standby 

power (Spivey, 2003). 
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Table 2.3 Potential Reduction of Standby Power (Meier, 1995) 

 

2.2 Summary of Relevant Studies 

There have been studies of standby power usage in areas across the globe. The following 

research plans include detailed information on standby power, the quantified inventory of 

products in certain regions, and possible solutions to the problem. 

 

2.2.1 Japan Residential Survey 

A survey was conducted on the energy consumption and possession of electric appliances 

in Japanese households in 1996. òAlthough energy conservation is an important problem 

for the solution of global environmental issues, residential energy consumption in Japan 

tends to increase.ó The average annual increase in residential energy consumption is over 

2.5 per cent. The standby energy consumption ranges from nine to 15 percent of 

household electricity consumption. Similar to Canada, Japanese government policy is 

trying to increase the standard of home heating insulation, and air-tightness for improving 

energy conservation in the next generation. Additional charts and information from the 

survey can be found in Appendix A. 
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From these data several conclusions were made: 

1) According to the saturation (frequency of people owning) of various appliances, it 

is found that possession of electric appliances is a reflection of residentsõ lifestyle, 

such as the reduction time for housework and the intention of sanitation and 

comfort. It is important to consider possession of appliances in order to find the 

variety of lifestyle. 

2) The average personõs awareness of electric consumption when not in use varied by 

appliance, e.g., it is not well recognized in appliances used except for 

audio/visual such as televisions. 

3) The average for annual electric consumption for lighting is found to be 3 MWh 

and accounts for about 60% of annual electric consumption. 

4) As a result of multivariate analysis, it is found that annual income, the number and 

the size of some appliances are the factors that have great impacts on annual 

electric consumption for lighting and others. 

 

2.2.2 Standby Power Appliances in Canada 

 

Documented standby power research has been conducted in Canada to report on its 

standby power usage. A study was conducted in Halifax, Canada within 75 homes, and 

even four electronic device and appliance retailers.  This incorporated a wide variety of 

source appliances of standby power including older appliances to newer stock appliances. 

All sources were measured for their usage of standby power and the data collected to 

estimate Canadaõs overall standby power consumption. Comparisons were also made with 

other international studies on the topic. 

 

It is estimated that the standby power consumption in Canada for the 11.7 million homes 

to be 4.9 TWh which works out to be 420 kWh per home per year (Ferguson et al. 2003). 

This is close to Alan S. Fung et al. in 2003, who found the average standby power 

consumption to be 427 kWh. Fung et al. also reports that the 420 kWh could be reduced 

by 59% to 177 kWh if the 1 watt standby power requirement, proposed by Meier et al., 

was completely in effect on all appliances. The objective of the Canadian study was to 
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produce data relevant to Canada since data only seemed to exist on the United States.  

Meier and Huber estimate the United Stateõs consumption to be 43 TWh from the 98 

million homes which is significantly higher than Canada. The obvious difference is due to 

the population and number of homes. The table below shows the results of their study. 

 

Table 2.4 Canadian Standby Power Chart 

2.2.3 United Kingdom Government Research 

A paper written by the Market Transformation Programme (M.T.P.) collected results of 

standby power consumption in the United Kingdom. In 2001 a study conducted by J. 

Vowles, B. Boardman, et al. estimated that 6% to 10% of annual household electricity 

demand is standby power. This study was conducted much like previous U.S. and 

Canadian studies using 32 homes in the U.K. measuring standby power by using a Voltech 

PM1000 Wattmeter. In March 2004 the M.T.P. conducted its own data collection of active 

and standby modes on new domestic appliances consisting of washing machines, washer 

dryer, tumble dryers, dishwashers, and a few electric cookers. The three different 

scenarios that were measured were standby mode, ôOnõ button engaged (at the end of a 

cycle), and delay timer (before a cycle starts).  
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Table 2.5 UK Survey of Standby Power 

 

The above table shows the results of their data collection. Interestingly many of the 

appliances consumed energy with the ôOnõ button engaged, though this does not 

technically fit under ôstandby powerõ still could be reduced by regulatory measures.  



 25 

3. AUDITTING AND DATA COLLECTION 

 

In order to better understand the local problem of standby power in residences, more 

focused information needed to be collected. With this information, a more formidable 

conclusion can be reached.  

 

3.1 Electric Appliances and Standby Power 

OVT Consultants conducted an inner residence audit to collect data regarding the electric 

appliance usage in each individual residence room. Although much data exists already 

regarding common appliances and their standby power, it was necessary to conduct a 

private data audit in order to ensure that the data was applicable to this particular 

report.  

 

3.1.1 Individual Appliance Specifications 

Common appliances that appear in residence were analyzed using the Kill-A-Watt power 

meter, and the Watts-Up Power Meter, to determine the power being used in their 

different states of use. Although there are many various appliances in residence (too many 

to be counted), the following appliances were found to be the most common. Table 3.1 

below shows the appliance and its associated power ratings (refer to next page).  

 

From this chart, is evident that there is some level of standby power being used by certain 

electronics. However, keep in mind that although the numbers here represent the power 

being used at one point in time, it does not translate to the total power being used per 

unit of time. This information will be analyzed later in the report. 
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OVC Consultants
Individual Electronics

SPECIFICATIONS

Device Name Description Power When in Use (W) Power When not in Use (W) Additional Information

Laptop Adapter

A cord and adapter box 

used to charge a Dell 

D620 Laptop 88 W ~0.03 W

More Information given in Laptop 

Section

Desk Lamp

A 40W Light bulb 

Fixture 34 W 0

When not turned on, no power is 

circulating (no push button)

Computer Speakers

5.1 Surround Sound 

Speakers, Logitech

8 W (no sound),  23 (full 

sound) 4 W

Speakers have push button to 

turn on, not a switch. 1 

Noticeable LED Light

External Monitor

19" External HannsG 

Monitor 27 W 2 W

When turned on, but no signal 

going to screen, approximately 2 

W of standby power

Router

An ethernet switch that 

relays internet signal 4 W 0 W

No "OFF" button, must unplug 

router itself to turn off

Cell Phone Charger

A typical cell phone 

charger to charge an LG 

Shine Cellular 

Telephone 3 W 0 (1 W when charged)

When the cell phone is not 

plugged in, no power circulates. 

However, when battery is fully 

charged, standby power is 

evident

Desktop PC

Dell Dimension 9200 

Personal Desktop 

Computer 120 W 2(off), 108 (standby)

When tower is completely turned 

off, 2 W are used. When in 

standby/suspended mode, 108 W 

still used

Printer

Lexmark 2300 Inkjet 

Personal Printer 7 W 5 W Large LED Light that flashes

Air Freshener (nite-light size) 2 W off No "OFF" Setting

Clock LED 6 W 0

Table Fan Small 10" Fan 30 (35, 46) W off

Multiple Settings require 

different amounts of power

TV JVC 27" (Older Model) 75 2 W

Standby Power Flickered from 2 

W to 0 W 

ovrehead desk light

flourescent light bulb in 

common room desk 37 W off Switch to turn on

Telephone

Common telephone in 

every residence room 2 off No "OFF" setting

TOTALS: MAX 511 121

MIN 443 15  

Table 3.1 Individual Electronics ð Specification (OVT, 2008) 

 

3.1.2 Residence Inventory Collection 

In order to see how these numbers translate to a campus wide scale, an approximate 

inventory was collected by surveying students in residence (See Table 3.2). 50 students 

were surveyed, 25 of which were from Roy Jodrey hall, and 25 of which were from 

Crowell Tower. It would be impractical to expect every student in campus to report what 

electronics they own; therefore, with the following information, it is easy to project the 
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proportionate percentages of students to appliances, and multiply this ratio across the 

entire student population. 

Appliances in Residence Number of Appliances (50 rooms) Percentage

Additional laptop 10 20

Personal Desktop Computer 8 16

External Hard Drive 15 30

Computer Monitor 6 12

Lamp 31 62

Computer Speakers 29 58

Stereo System 12 24

Cell Phone Charger 34 68

Printer 42 84

Television 20 40

DVD Player 14 28

Alarm Clock/Radio 39 78

Internet Router/Switch 4 8

Air Freshener 8 16

Fan 24 48

Other (Fridge, Gaming Consoles) 22 44  

Table 3.2 50 Students Survey Results 

 

Using these data as a template, it is easy to multiply the number of appliances across 

campus. The data in Table 3.3 was provided by the Acadia Residence Life Department, 

showing the totals of students on campus. 

Bulding  Population

Chase Court 243

Chipman House 66

Christofer House 62

Crowell Tower 146

Dennis House 108

Eaton House 83

Raymond House 8

Roy Jodrey Hall 89

Seminary House 73

Whitman House 67

War Memorial House 100

TOTAL 1045  

Table 3.3 Residential Population 
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From this information, we can approximate the number of appliances across campus by 

multiplying the percentages of electronics among 50 people, against the total population. 

See Table 3.4 for details.  

 

Appliance Number (Campus Wide) 

Additional laptop 209 

Personal Desktop Computer 167.2 

External Hard Drive 313.5 

Computer Monitor 125.4 

Lamp 647.9 

Computer Speakers 606.1 

Stereo System 250.8 

Cell Phone Charger 710.6 

Printer 877.8 

Television 418 

DVD Player 292.6 

Alarm Clock/Radio 815.1 

Internet Router/Switch 83.6 

Air Freshener 167.2 

Fan 501.6 

Other (Fridge, Gaming Consoles) 459.8 

Table 3.4 Approximate Total Appliances Across Campus 

 

Finally, from using these figures and multiplying the number of appliances by their 

associated standby power, a total campus standby power figure was calculated (See 

Table 3.5).  

This number was calculated using the minimum amount of standby power calculated.  

9844 W was the amount of approximate standby power being used at any single point 

in time. Notice, however that this number does not include the common Acadia Dell D620 

Laptop that will be analyzed in the next section. Also this does not include the time factor, 

or negligence factor that will all be discussed in section 4. 
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Appliance Approximate Standby Power (Min) 
Total Campus Standby  
Power 

Additional laptop 0.3 62.7 

Personal Desktop Computer 2 334.4 

External Hard Drive 0 0 

Computer Monitor 2 250.8 

Lamp 0 0 

Computer Speakers 4 2424.4 

Stereo System 3 752.4 

Cell Phone Charger 0 0 

Printer 4 3511.2 

Television 2 836 

DVD Player 1 292.6 

Alarm Clock/Radio 0 0 

Internet Router/Switch 0 0 

Air Freshener 0 0 

Fan 0 0 

Other (Fridge, Gaming Consoles) 3 1379.4 

TOTAL  9843.9 

Table 3.5 Campus-Wide Standby Power 

 

3.2 Laptop Specifications and Analysis 

A major element in the universityõs power consumption is the Acadia Advantage Laptop. 

Every student in residence owns one of these laptops, along with its accompanying 

adapter. Although the computer battery needs to be recharged regularly, the method 

through which most students do so is very wasteful.  

 

3.2.1 LAPTOP SPECS 

The laptop itself does not use any òstandby poweró in the common sense of the word, 

because it does not connect to a wall outlet. However, the adapter, on the other hand, is a 

prominent culprit of standby power. From 10% battery life to 100% battery life, the 

adapter takes approximately 45 to 75 minutes to charge, depending on whether or not 
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the laptop is in use. The amount of power being used while charging varies according to 

the following figure: 

 

 

Figure 3.1 Power versus Time of Laptop Charging Period 

 

It is unclear as to why the adapter makes sudden changes in power draw, but the 

average use when charging is around 65 W, the max is 89.3 W, and the minimum is 42 

W.  The following chart was derived using the Watts Up meter, and a series of tests: 

 

Mode Power Additional Info
Laptop Unplugged 0.03-0.3 W (Adapter plulgged into wall)

Charging and in Use ~65 W

Charged and in Use 30 W

Charging not in use ~65 W

Charged and not in Use 6 W Standby Mode

Charged and Turned off 0 W Powered off mode  

Table 3.6 Laptop Power Stages 

 

As you can see, in the different stages of use, the adapter has different power output at 

different stages. The power also depends on the level of use, the temperature of the room 

(batteries hold charges better at lower temperatures). Not included in table 3.6 is the 
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Hibernation mode. As it turns out, hibernation mode uses the same amount of power as 

being completely turned off. In hibernation mode, the hard-drive is not running, nor is the 

memory refreshed. This results in a slower startup time, but a significant amount of power 

is saved. In standby mode, the power does fluctuate, for unknown reasons. However, the 

noticeable average is 6 W. When the computer is completely turned off, and plugged in, 

approximately 0 ð 0.3 W are being used (to power LEDõs and gradually refresh the 

charge of the laptop battery. 

 

When the laptop is in use, the amount of power being used is affected by a number of 

factors. First of all, the amount of programs running, and the processor usage is a major 

factor. On the Windows based machines, Task Manager shows the processor usage. See 

Figure 3.2 for an example of a period of time 

 

 

Figure 3.2 Processor Usage over a 3 Minute Period 

 

The peaks of the graph correspond to the higher periods of use of the computer. For 

example, more programs running at once can impact this graph, as well as the amount of 

programs starting up. When a program starts up, data needs to be transferred from the 

hard drive to the RAM. This process uses a lot of processing power, which causes a spike in 

the graph. Once the processor heats up from an elevated period of use, the computerõs 

internal fan turns on to cool off the internal components. This also requires more power to 

run. Another factor that affects the power usage is the use of peripherals. Unfortunately, it 

is hard to quantify the amount of power consumed by a USB device or any other type of 

connection, but it does have a slight impact on the power usage. A computer mouse, 

speakers, an external monitor, or an external hard-drive are just some cases where a 
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signal needs to be sent to a device. Devices that run off of the computers power, such as 

an iPod, computer mouse, or a drawing pad, use even more power to run. Finally, the 

issue of luminosity comes into play when talking about power. A study by TechLogg 

(Techlogg, 2008) shows that a black screen takes just as much energy as a white screen. A 

sight called òBlackleó has claimed that it has been saving power by changing the standard 

colour code of òGoogleó to a black background. However, Techlogg has proven that this 

is not true. In fact, in 22 out of 23 LCD monitors, the black screen actually increases power 

intake. On older CRT monitors, Blackle does save energy, but on a very small scale. 

Luminosity is a little different from white/black screen comparisons, however. A lower 

luminosity does decrease the rate at which the battery is discharged, which in turn causes 

the power being used to decrease. This decrease is very small on the watt-meter 

(approximately 2- 3 W). But it should be noted that it does save power. Other methods of 

power saving will be made note of in the recommendations section. 

 

3.2.2 Laptop Usage and Analysis 

Although the information above is useful, it does not give any indication as to how much 

time is spent using the laptop in its different stages. Charging the battery is not necessarily 

deemed as a source of standby power, but leaving the laptop plugged in all night and 

not in use is a common case. Also, leaving the adapter plugged in while the laptop is not 

in use is another case of standby power waste. In the 50 Student Survey, the subjects were 

asked to clarify their individual laptop usage. The charts in Figure 3.2 give perspective on 

the usage of the laptops in Acadia Residences: 

 

 

Figure 3.2 Laptop Usage Survey Results 
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These numbers indicate that approximately 74% of students leave the laptop plugged in 

when not in use, while 80% of students leave it plugged in overnight. These numbers are 

difficult to express quantitatively in terms of standby power, but they indicate that there is 

a large need for improvement. When left plugged into the wall and in standby mode, the 

laptop uses 6 W to maintain the charge. Therefore, if 80% of the students leave the 

laptop plugged in all night, the following formula holds: 

 

80%  x  1045 students  x   6 W    = 5016 W  

 

This number is significant in comparison to the 9843 W spent on other appliances due to 

standby power. Once again, however, these numbers are not in respect to time. They are 

simply magnitudes. Section 4.3 deals with the OVT Time Index Factor that relates this 

standby power in terms of total power.  
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4. EVALUATION/ANALYSIS 

 

With the above data collected, it is necessary to evaluate the environmental and economic 

impact of such an issue. In order to understand the context of these data, some 

background information about the residential power structure must be obtained. 

 

4.1 Power Distribution and Break down 

 

There are 12 Residences on campus including the presently defunct Cutten House. Each 

residence consists of a number of floors and rooms which vary per residence. Figure 4.1 

shows the schematic of floors 3, 4, and 5 in Roy Jodrey Hall. Each room accommodates a 

studentõs needs by giving them access to power outlets, phone jacks, Ethernet jacks, and 

light switches. 

 

Figure 4.1 Floor plan of Roy Jodrey Hall Floors 3 to 5 

 

 Data collected from each residence consisted of monthly total power consumption in Kilo-

Watt hours. The data was analyzed and broken down, making it possible to see which 

residences consumed the most power, which month had the highest total power consumed, 

and the total power in comparison to total number of students in each residence. 
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Figure 4.2 below shows that War Memorial House consumes the most KWh in a full year, 

which is from April to April, followed closely by Roy Jodrey Hall. Raymond House and 

Seminary House consume the least KWh. Figure 4.3 shows the consumption trend by month 

for a full year. November is shown consuming the most KWh, while the summer months 

show the least consumption. This difference is obviously due to the climate patterns, and 

campus population. During a regular school year (September to May) is when the most 

students are in residence compared to the summer terms which house far less students. The 

consumption trend also correlates with the temperature of the seasons. The winter months 

need much more power to produce the heat nessecary for comfortable accomidations. 

 

Figure 4.2 Residence Yearly Energy Consumption 
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Figure 4.3 Residence Monthly Energy Consumption 

 

Figure 4.4 depicts the relationship between total power consumption per residence and 

total population per residence. The assumed relationship would be the more students the 

more power, though the data shows that this is not nessicarlily true. The data puts Chase 

Court and Seminary House as the more effient residence in relation to power consumption 

and population whereas Roy Jodrey Hall and War Memorial House are the least 

efficient. Figure 4.4 also shows the total power consumption through a full calendar year 

and the total power consumption for the school year, showing the difference in 

consumption. 
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Figure 4.4 Power Consumption and Population Per Resicence 

 

As far as these numbers relate to dollar equivalency, Acadia pays for power at an 

average rate of $0.1042/kWh.  The total cost of power for campus over a year is 

$1,381,225.86 which does not include January or February of 2007. This number includes 

more than simply just residences. However, it does put the amount of power being 

consumed in perspective. 

4.2 Negligence Standby Power 

Through the data collection and analysis, human negligence is deemed an issue in relation 

to standby power. This new division, though ambiguous to the definition of standby power, 

was coined by OVT as Negligence Standby power. It deals with devices such as the 

laptop adapter when not plugged into your laptop but still plugged into the wall. It still 

drains energy by not only standby power but also from human negligence to not 

completely unplug the unneeded device. Figure 4.5 shows that 56% of students leave their 

adapter plugged into the wall though it is not in use. Another example of negligence 

power is leaving a desktop computer in standby mode, instead of turning it completely 

off. The findings in Section 3 show that this could potentially save 104 W of power. This 

negligence standby power has numerous occurrences. It is impossible to classify every 

instance of standby power, but a general definition could be: òAny state of an electrical 


