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EXECUTIVE SUMMARY 
 

Background and Objectives 
 
In 1991 and again in 2002, BC Hydro conducted an in-depth analysis of where, how and at what 
cost electricity demand in British Columbia could be reduced. These analyses are contained in 
two separate documents, known as Conservation Potential Reviews (CPR).  
 
Since completing the CPR 2002, new pressures in the electricity industry and on the environment 
have led to a renewed interest in conservation, load management and demand-side management 
(DSM). In addition, the performance efficiency of major energy-using technologies has 
continued to improve, technology prices have changed, new products have become available, 
and additional technologies, based largely on advances in information technology (IT) and 
materials science, are under development.  
 
Given these conditions, BC Hydro initiated the current study – CPR 2007 – to assist its DSM 
planners in designing and implementing a new set of initiatives. Stemming from CPR 2002, CPR 
2007 provides an updated and expanded assessment of the electrical energy and capacity savings 
potential from:  
 
� Changes in existing and emerging technologies and operations and maintenance 
� Behavioural activities and lifestyle 
� Adopting renewable energy sources on the customer side of the meter 
� Changes in fuel choice.  
 
Scope and Organization  
 
The scope of the CPR 2007 is significantly expanded from CPR 2002. It covers a 20-year study 
period, rather than the 15-year time frame used in the previous CPR. It expanded its sector 
coverage to include street lighting in addition to the three core sectors (Residential, Commercial 
and Industrial). The CPR 2007 reviews all electrical efficiency technologies or measures that are 
expected to be commercially viable by the year 2011 but, in addition, also reviews emerging 
technologies, behavioural and lifestyle changes, customer supplied renewable energies and fuel 
switching to natural gas. 
 
The CPR 2007 has been organized into five Analysis Areas. The results are presented in 11 
individual reports. Exhibit E1 below provides an overview of each Analysis Area. 
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Exhibit E1: Overview of CPR 2007 Organization – Analysis Areas and Reports 
 

 
This Report 
 

This report presents the results of Analysis Area 3 for BC Hydro’s Residential and Commercial 
sector customers (Report 5 in Exhibit E1 above). This report is unique in that it addresses the 
primary behaviours that can reduce electrical energy use in B.C. in both of those sectors. 
 
Approach  
 
The major steps involved in the analysis are shown below and discussed in greater detail in 
Chapter 1 of the Behaviour report, Overview of Approach to Analysis Area 3.  
 
� Step 1: Select candidate behaviour measures  
� Step 2: Develop baseline of participants for selected behaviours 
� Step 3: Develop estimates for unused energy services 
� Step 4: Develop unbundled/economic potential for energy 
� Step 5: Develop unbundled/economic potential for capacity 
� Step 6: Develop achievable potential. 
 
The Residential sector behavioural potential covered a range of behaviours in seven end uses as 
follows: 
 
� Space Heating and Cooling 
� Lighting 
� Domestic Hot Water (DHW) 
� Refrigeration and Freezers 
� Appliances 

CPR 2007 Analysis Areas

CPR 2007 Reports

Behaviour 
Report (5)

Commercial Sector 
Report (2)

Residential Sector 
Report (1)

Analysis Area 1
Energy Efficiency & Peak Load 

Technologies and O & M

Analysis Area 2 
Customer Supplied 

Renewable Energies

Analysis Area 3
Behaviour

Analysis Area 4
Lifestyle

Analysis Area 5
Fuel Switching

Customer Supplied 
Renewable Energies 

Report (4)

Lifestyle
 Report (7)

Industrial Sector 
Report (3)

Residential Sector 
Report (8)

Commercial Sector 
Report (9)

Industrial Sector 
Report (10)

Combined Energy 
Savings Potential 

Report (6)
 - Combined Results -

Summary Report (11)
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� Computers and Peripherals 
� TV and Entertainment 
� Small Appliances. 
 
For the Commercial sector, the report considered 15 behaviours in the following five categories: 
 
� Lighting 
� Heating and Cooling 
� Refrigeration 
� Plug Loads (including computers) 
� Whole Building (including use of the elevator). 
 
Note to Reader: Certain terms used in this summary are defined in the body of the text. A 
complete list of terms can be found in Chapter 1 of the Behavioural Changes report. 
 
Overall Study Findings 
 
As in any study of this type, the results presented in this report are based on a number of 
important assumptions. A number of standards were developed to assist in the interpretation of 
the data. In addition, assumptions were made for a number of factors including the growth rates 
over time for the penetration of the selected conservation behaviours. These assumptions are 
detailed for each of the behaviours throughout the main text of the report.  
 
Given these assumptions, the CPR 2007 findings confirm the existence of significant potential 
cost-effective electrical energy savings from behavioural changes in both the Residential and 
Commercial sectors.  
 
In the Residential sector, the Upper and Lower achievable potential for electrical efficiency 
behaviours would provide between 1,377 GWh/yr and 720 GWh/yr of electricity savings by 
F2026. Behaviours related to computers, domestic hot water use, lighting and space heating 
showed the greatest potential for electricity savings. 
 
In the Commercial sector, the Upper and Lower achievable potential for electrical efficiency 
behaviours would provide between 548 GWh/yr and 410 GWh/yr of electricity savings by 
F2026. Behaviours related to lighting and plug loads showed the greatest potential for electricity 
savings. 
 
SUMMARY OF ELECTRIC ENERGY SAVINGS 
 

Base Year Electricity Use – Residential  
 
In the Base Year of F2006, the study found that the total Residential sector electricity use was 
16,100 GWh/yr.  
 
Exhibit E2 below shows the distribution of annual electricity consumption in the Base Year by 
end use for the Residential sector. Exhibit E2 shows that space heating accounts for about 24% 
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of total residential electricity use1. Kitchen appliances (i.e., refrigeration, freezers, cooking, 
microwave ovens and dishwashers) account for approximately 19% of the total electricity use, 
followed by lighting (16%). Household electronics (i.e. computers and peripherals, televisions 
and television peripherals) and domestic hot water (DHW) each account for about 9% of the total 
electricity use.  

 
Exhibit E2: Distribution of Residential Sector Electricity Consumption  

for the Total BC Hydro Service Area, by End Use in the Base Year (F2006) 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
Base Year Electricity Use – Commercial  
 
In the Base Year of F2006, the study found that the total Commercial sector electricity use was 
about 13,100 GWh/yr.  
 
Exhibit E3 below shows the distribution of annual electricity consumption in the Base Year by 
end use for the Commercial sector. Indoor and outdoor lighting (general, secondary, tertiary and 
outdoor lighting) accounts for 45% of the total electricity use, followed by HVAC fans and 
pumps at 17%.  
 

                                                 
1 Values are for all residential dwellings. Space heating share is much higher in electrically heated homes. 

Refrigerator, 9%
Cooking, 5% DHW, 9%

Ventilation, 4%

Space Cooling, 2%

Space Heating, 24%Elevators, 0.3%
Small Appliances & Other, 7%

Freezer, 4%

Clothes Dryer, 6%

Clothes Washer, 1%

Dishwasher, 0.5%

Television Peripherals, 1%

Computer and peripherals, 4%

Lighting and Controls, 16%

Swimming Pools and Spas, 3%

Other Electronics, 1%

Television, 3%
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Elevators, 1%

Miscellaneous, 5%

Space Heating, 4%

Space Cooling, 3%

Refrigeration, 10%

HVAC Fans & Pumps, 17%

Domestic Hot Water, 4%
Outdoor Lighting, 4%

General Lighting, 33%

Secondary Lighting, 7%

Computer Equipment, 4%
Tertiary Lighting, 1%

Food Service Equipment, 2% Other Plug Loads, 5%

Exhibit E3: Distribution of Commercial Sector Electricity Consumption  
for the Total BC Hydro Service Area, by End Use in the Base Year (F2006) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reference Case 
 
In the absence of new DSM initiatives, the CPR 2007 estimates that electricity consumption in 
the Residential sector will grow from 16,100 GWh/yr in F2006 to about 22,100 GWh/yr in 
F2026. This represents an overall growth of about 38% in the period and compares very closely 
with BC Hydro’s December 2006 forecast. 
 
In the absence of new DSM initiatives, the CPR 2007 estimates that electricity consumption in 
the Commercial sector will grow from about 13, 100 GWh/yr in F2006 to about 20,000 GWh/yr 
in F2026. This represents an overall growth of about 52% in the period and compares very 
closely with BC Hydro’s December 2006 forecast. 
 
Unbundled Economic Potential – Electric Energy 
 
The unbundled economic2 potential was calculated as the difference between the baseline level 
of activity for each behaviour and 100% of the people undertaking that behaviour. For example, 
if 10% of the population does the behaviour 25% of the time (i.e., the baseline), inducing these 
10% to do the behaviour 100% of the time is part of the unbundled potential, as well as inducing 
the remaining 90% of the population to do the behaviour 100% of the time.  
 
In the Residential sector the study concluded that economic potential in the base year for electric 
energy savings was about 1,818 GWh/yr.  
 
In the commercial sector the study concluded that economic potential in the base year for electric 
energy savings was about 488 GWh/yr.  
 

                                                 
2 None of the behaviours required a financial investment by the customer; therefore, all met the economic criteria. 



BC Hydro Conservation Potential Review 2007   –Behavioural Changes– 
 
 

Marbek / Cullbridge / Habart / Lutzenhiser / Ghoulem Page vi 

Achievable Potential 
 
The achievable potential is the proportion of the economic electric energy savings (as noted 
above) that could realistically be achieved within the study period. 
 
In the Residential sector, the Upper and Lower achievable potential for electric energy savings 
from behavioural changes was estimated to be, respectively, 1,377 GWh/yr and 720 GWh/yr by 
F2026. 
 
Exhibit E4 shows the estimated achievable savings for each of the behaviours in the Residential 
sector. By F2026, the greatest energy impacts in the Residential sector are found in behaviours 
that make use of computer power management features, minimize the use of hot and/or warm 
water for clothes washing, control lighting, and use overnight temperature setbacks. Results for 
each of the behaviours are discussed in greater detail in Chapter 5, Achievable Potential, of the 
Behavioural Changes report. 
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Exhibit E4: Economic (Unbundled) and Achievable Electric Energy Savings Potential 
from Behavioural Changes for the Total BC Hydro Service Area,  

 Residential Sector F2011 to F2026  
 

End Use Behaviour Measure Scenario

2011 2016 2021 2026
Space Heating Temperature Setback - over night Upper 17.5 46.9 79.1 116.0

Lower 5.8 15.2 24.5 36.3
Temperature Setback - during day Upper 12.4 33.3 56.1 82.3

Lower 4.1 10.8 17.4 25.7
Heat only occupied parts of house Upper 5.7 11.4 17.5 24.7

Lower 1.4 3.7 6.0 8.8
Maintain weatherstripping Upper 9.1 13.9 29.9 56.7

Lower 4.6 6.9 14.9 28.4
Install storm windows Upper 4.9 7.5 16.1 30.6

Lower 2.5 3.7 6.9 12.2
Sub-total Upper 49.7 112.9 198.6 310.3

Lower 18.4 40.4 69.7 111.4

Air Conditioning  Close Windows & Blinds Upper 1.8 4.8 8.0 11.8
Lower 0.6 1.5 2.5 3.7

 Increase temperature 3 deg. C Upper 2.8 4.3 9.2 17.5
Lower 1.4 2.1 4.6 8.7

Sub-total Upper 4.6 9.0 17.2 29.3
Lower 2.0 3.7 7.1 12.4

Lighting Low Wattage Incandescent Bulbs Upper 6.0 7.9 12.0 18.8
Lower 3.0 3.9 4.9 7.5

Only Necessary Outdoor Lighting Upper 7.5 14.6 22.0 30.9
Lower 2.5 8.6 13.3 15.4

Turn off Lights when No One in Room Upper 27.9 69.7 120.7 173.5
Lower 14.0 36.4 58.7 86.8

Sub-total Upper 41.4 92.2 154.7 223.2
Lower 19.5 49.0 77.0 109.7

DHW Turn off DHW when on Vacation Upper 1.2 2.0 4.3 8.6
Lower 0.6 0.9 1.9 3.6

Reduce Temperature of DHW Upper 1.7 6.0 10.7 16.0
Lower 0.9 2.2 3.6 5.3

Minimize Hot and Warm Wash Upper 67.3 131.4 198.9 278.6
Lower 22.4 77.9 120.4 139.3

Sub-total Upper 70.2 139.4 213.9 303.2
Lower 23.9 81.0 125.9 148.2

Refrigeration Maintain Proper Refrigerator Temp. Upper 7.6 18.3 30.9 44.3
Lower 2.5 8.9 13.7 15.8

Maintain Proper Freezer Temp. Upper 3.4 8.0 13.6 19.5
Lower 1.1 3.9 6.0 6.9

Defrost Freezer more Frequently Upper 0.7 1.7 2.9 4.1
Lower 0.3 0.9 1.4 2.1

Sub-total Upper 11.7 27.9 47.4 67.9
Lower 4.0 13.6 21.1 24.8

Appliances Air Dry Dishes in Dishwasher Upper 2.3 6.2 10.4 15.3
Lower 0.8 2.0 3.2 4.8

Use Sensor for Clothes Dryer Upper 1.4 3.8 6.5 9.5
Lower 0.5 1.2 2.0 3.0

Brick Chargers Upper 6.2 12.2 18.5 25.9
Lower 2.1 5.4 8.7 12.9

Sub-total Upper 10.0 22.2 35.3 50.6
Lower 3.3 8.7 14.0 20.7

Computers Activate Power Management
Shut off PC and Monitor
Shut off Monitor

Upper 96.8 178.6 237.3 270.5
Sub-total Lower 48.4 139.2 206.2 240.5

TV & Entertainment Turn off TV when no-one watching Upper 16.5 42.9 61.6 71.0
Lower 5.5 15.5 21.8 25.9

Unplug TV regularly Upper 0.0 12.3 21.6 26.5
Lower 0.0 6.2 11.6 14.1

Unplug TV when on Vacation Upper 1.0 3.4 5.3 6.1
Lower 0.5 1.4 2.1 2.4

Unplug Stereo regularly Upper 0.0 7.1 12.4 15.2
Lower 0.0 3.5 6.7 8.1

Unplug Stereo when on Vacation Upper 0.6 2.0 3.0 3.5
Lower 0.3 0.8 1.2 1.4

Sub-total Upper 18.0 67.7 103.8 122.2
Lower 6.3 27.4 43.3 52.0

Residential Total Upper 302.4 650.0 1008.3 1377.3
Lower 125.8 362.9 564.3 719.7

Energy Impact                                               
(GWh/yr)
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In the Commercial sector, the Upper and Lower achievable potential for electric energy savings 
from behavioural changes was estimated to be, respectively, 548 GWh/yr and 410 GWh/yr by 
F2026. 
 
Exhibit E5 shows the estimated achievable savings for each of the behaviours in the Commercial 
sector. By F2026, the greatest energy impact in the Commercial sector is found in behaviours 
that make use of computer power management features and that control lighting (e.g. using task 
over ambient lighting, using daylighting and reducing unnecessary lighting.) Results for each of 
the behaviours are discussed in greater detail in Chapter 5, Achievable Potential, of the 
Behavioural Changes report. 
 

Exhibit E5: Commercial Achievable Behavioural Potential 
 

End Use Behaviour Measure Scenario

2011 2016 2021 2026
Lighting Make use of daylighting Upper 8.1 12.1 25.3 47.4

Lower 4.5 5.1 7.7 10.7
Turn off task lights Upper 1.7 10.3 16.8 20.1

Lower 0.8 4.6 7.5 8.9
Use task instead of ambient light Upper 11.8 23.3 56.2 117.2

Lower 5.9 11.7 29.0 58.6
Reduce unnecessary lights Upper 2.4 8.4 15.7 23.6

Lower 1.2 4.4 7.7 11.8
Sub-total Upper 23.9 54.1 114.1 208.3

Lower 12.4 25.7 51.9 90.0

HVAC Adjust heat up in summer Upper 0.2 0.4 0.9 1.8
Lower 0.1 0.2 0.3 0.7

Adjust heat down in winter Upper 0.2 0.4 1.0 2.1
Lower 0.1 0.2 0.4 0.8

Use shades / blinds - summer Upper 0.4 0.7 1.6 3.3
Lower 0.2 0.3 0.7 1.4

Use shades / blinds - winter Upper 0.8 1.5 3.5 7.0
Lower 0.4 0.7 1.5 3.0

Use natural ventilation - summer Upper 1.5 2.6 5.7 9.6
Lower 0.7 1.1 2.1 3.8

Keep doors closed - winter Upper 0.5 0.8 1.8 3.5
Lower 0.3 0.4 0.8 1.4

Keep doors closed - summer Upper 0.1 0.2 0.4 0.8
Lower 0.1 0.1 0.2 0.3

Sub-total Upper 3.6 6.6 14.9 28.2
Lower 1.8 3.0 6.1 11.5

Plug Loads Activate Power Management Upper
Lower

Turn off PC & Monitor Upper
Lower

Turn off Monitor only Upper
Lower

Sub-total Upper 71.1 101.7 175.0 307.7
Lower 23.7 53.6 142.9 307.7

Whole Building Refrigerator Upper 0.6 1.7 2.5 2.9
Lower 0.3 0.6 0.7 0.8

Elevator Upper 0.2 0.3 0.5 0.7
Lower 0.0 0.1 0.2 0.3

Sub-total Upper 0.8 2.0 3.0 3.6
Lower 0.4 0.7 0.9 1.1

Commercial Total Upper 99.5 164.5 307.0 547.8
Lower 38.3 82.9 201.7 410.3

Energy Impact                                               
(GWh/yr)
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SUMMARY OF PEAK LOAD REDUCTION RESULTS 
 
The CPR 2007 defined four peak periods (detailed in Chapter 2 of the Behavioural Changes 
report, Base Year Peak Loads): 
 
� Peak Period 1: Annual System Peak Hour – For BC Hydro, this has traditionally been 

the hour ending at 6 pm on a day in December or January; highly correlated with the 
coldest day of the year. 

 
� Peak Period 2: System Critical Peak Days – The 4-9 pm period on the four highest 

System Peak Days; totals 20 hours. 
 
� Peak Period 3: Typical Winter Peak Day – This adds the morning peak 8 am-1 pm to 

the System Critical Peak Days definition; totals 40 hours per year. 
 
� Peak Period 4: Winter Peak Energy – This uses the Typical Winter Peak Day hour 

definition (8 am-1 pm and 4-9 pm) for all winter weekdays when minimum daily 
temperature is below 0ºC. Typically, this consists of 45 days or 450 hours per year.  

 
This study estimated the peak load reduction impacts that would result from the electric energy 
savings provided by each of the behaviours in the Residential and Commercial sectors, as listed 
in Exhibits E4 and E5 above.  
 
Achievable Potential – Peak Load Reductions 
 
For the Residential sector, the peak load reductions for Peak Period 1 are shown in Exhibit E6 
for the total BC Hydro service area by milestone year. In each case the reductions are an average 
value over the peak period and are defined relative to the Reference Case. 
 

Exhibit E6:  Electric Peak Load Reductions (MW) for Peak Period 1 
Upper and Lower Achievable Scenarios – Residential Sector 

 

Potential Peak Load Savings (MW.) 
Service Region 

Milestone 
Year 

Upper Achievable Lower Achievable 

F2011 68 28 
F2016 145 81 
F2021 225 126 

Total BCH 

F2026 308 161 

 
Note: Behaviours related specifically to reducing peak loads (as opposed to energy savings) are 
assessed in the 2007 Conservation Potential Review: The Potential for Electricity Savings 
through Technology Adoption, 2006-2026; Residential Sector in British Columbia. 
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For the Commercial sector, the peak load reductions are shown in Exhibit E7 for the total BC 
Hydro service area by milestone year and peak period. In each case the reductions are an average 
value over the peak period and are defined relative to the Reference Case. 
 

Exhibit E7:  Electric Peak Load Reductions (MW),  
Upper and Lower Achievable Scenarios – Commercial Sector 

 

Potential Peak Load Savings (MW.) 
Service Region 

Milestone 
Year 

Upper Achievable Lower Achievable 

F2011 25 10 
F2016 41 21 
F2021 77 51 

Total BCH 

F2026 138 103 

 
Note: Behaviours related specifically to reducing peak loads (as opposed to energy savings) are 
assessed in the 2007 Conservation Potential Review: The Potential for Electricity Savings 
through Technology Adoption, 2006-2026; Commercial Sector in British Columbia. 
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1. INTRODUCTION TO CPR 2007 
 
1.1 BACKGROUND AND OBJECTIVES 
 
In 1991 and again in 2002, BC Hydro conducted an in-depth technical end use analysis of where, 
how and at what cost electricity demand in British Columbia could be reduced. These analyses 
are contained in two separate documents, known as Conservation Potential Reviews (CPR).  
 
Since completing the CPR 2002, new pressures in the electricity industry and on the environment 
have led to a renewed interest in conservation, load management and demand-side management 
(DSM). In addition, the performance efficiency of major energy-using technologies has 
continued to improve, technology prices have changed, new products have become available, 
and additional technologies, based largely on advances in information technology (IT) and 
materials science, are under development.  
 
In June 2006, BC Hydro initiated a third Conservation Potential Review (CPR) study that was 
carried out in cooperation with an External Review Panel (ERP), a panel of representatives from 
community groups and sectors from across B.C. This study investigates new and different ways 
for B.C.’s industries, businesses and households to save energy as provincial electricity demand 
continues to grow.  
 

The purpose of the CPR 2007 is to develop estimates of electricity conservation potential in BC 
Hydro’s service area to the year 2026. This included analysing a broad range of energy-saving 
technologies, behaviour and lifestyle changes, small-scale renewable energies and fuel 
switching. This information will be used for: 

� Providing input to the Demand-side Management (DSM) Plan for BC Hydro’s Energy 
Conservation and Efficiency long-term goal 

� Developing new conservation programs and modifying existing ones 
� Providing estimates for future Integrated Electricity Plans 
� Providing input for load forecasts 
� Developing new capacity programs to meet the needs of the British Columbia 

Transmission Corporation (BCTC) and BC Hydro Distribution Planning 
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1.2 SCOPE AND ORGANIZATION  
 
The scope of CPR 2007 is expanded from CPR 2002. It covers a 20-year study period, rather 
than the 15-year time frame used in the previous CPR. It expanded its sector coverage to include 
street lighting in addition to the three core sectors (Residential, Commercial and Industrial). The 
CPR 2007 encompasses current and emerging electrical efficiency technologies or measures that 
are expected to be commercially viable by the year 2011. It also considers behavioural and 
lifestyle changes, customer-supplied renewable energies in the Residential and Commercial 
sectors, and fuel switching to natural gas.  
 
While the scope of the CPR is expanded, as with any study there are limitations to the scope. For 
example, the study did not include supply-side efficiency improvements within BC Hydro and 
BCTC’s systems and savings from emerging technologies beyond 2011 or step-changes in 
energy-efficient technologies. In addition, electricity savings from lifestyle changes were not 
included in the combined Upper Achievable Potential but could contribute substantially to 
meeting the BC Energy Plan target. 
 
The CPR 2007 has been organized into five Analysis Areas. The results are presented in 11 
individual reports. Exhibit 1.1 provides an overview of each Analysis Area. 
 

Exhibit 1.1: Overview of CPR 2007 Organization – Analysis Areas and Reports 
 

 
 
� Analysis Area 1 – Energy Efficiency, Peak Load Technologies and Operation and 

Maintenance 
 
This area of the CPR 2007 assesses electricity and peak load reduction opportunities that could 
be provided by electrical efficiency and peak load reduction technologies that are expected to be 

CPR 2007 Analysis Areas

CPR 2007 Reports

Behaviour 
Report (5)

Commercial Sector 
Report (2)

Residential Sector 
Report (1)

Analysis Area 1
Energy Efficiency & Peak Load 

Technologies and O & M

Analysis Area 2 
Customer Supplied 

Renewable Energies

Analysis Area 3
Behaviour

Analysis Area 4
Lifestyle

Analysis Area 5
Fuel Switching

Customer Supplied 
Renewable Energies 

Report (4)

Lifestyle
 Report (7)

Industrial Sector 
Report (3)

Residential Sector 
Report (8)

Commercial Sector 
Report (9)

Industrial Sector 
Report (10)

Combined Energy 
Savings Potential 

Report (6)
 - Combined Results -

Summary Report (11)



BC Hydro Conservation Potential Review 2007   –Behavioural Changes– 
 

Marbek / Cullbridge / Habart / Lutzenhiser / Ghoulem Page 3 

commercially viable by the year 2011; operation and maintenance (O&M) practices are also 
addressed. The Analysis Area also includes an assessment of the potential impacts of emerging 
technologies in the latter portion of the study period. The results of this Analysis Area are 
presented in three individual sector reports. In addition, as shown in Exhibit 1.2, the Analysis 
Area 1 results are included in a set of combined results, which also include the potential impacts 
of combining the results of Analysis Areas 2 and 3. 
 
� Analysis Area 2 – Customer Supplied Renewable Energies 
 
This area of the CPR 2007 assesses electricity and peak load reduction opportunities that could 
be provided by customer supplied renewable energies. The results of this Analysis Area are 
presented in a single report. In addition, as shown in Exhibit 1.2, the Analysis Area 2 results are 
included in a set of combined, which also include the potential impacts of combining the results 
of Analysis Areas 2 and 3. 
 
� Analysis Area 3 – Behaviour 
 
This area of the CPR 2007 assesses electricity and peak load reduction opportunities that could 
be provided by the actions of customers who habitually save energy within their daily routines. 
In addition, as shown in Exhibit 1.2, the Analysis Area 3 results are included in a set of 
combined results, which also include the potential impacts of combining the results of Analysis 
Areas 2 and 3. 
 
� Analysis Area 4 – Lifestyle 
 
This area of the CPR 2007 assesses electricity and peak load reduction opportunities that could 
be provided by customer choices related to the energy-consuming systems that they purchase or 
use, e.g., purchasing a refrigerator that is not only efficient but also smaller in size. As shown in 
Exhibit 1.2, the Analysis Area 4 results are contained in separate, stand-alone report. 
 
� Analysis Area 5 – Fuel Switching 
 
This area of the CPR 2007 assesses electricity and peak load reduction opportunities that could 
be provided by switching selected end uses, such as space or water heating, from electricity to 
natural gas. As shown in Exhibit 1.2, the Analysis Area 5 results are contained in separate, stand-
alone report. 
 
1.3 THIS REPORT 
 
This report presents the results of Analysis Area 3, Behaviour (Report 5 in Exhibit 1.2, above). 
The remainder of this section provides: 
 
� Scope of behaviours addressed in this report  
� Definitions of key terms used throughout this report 
� An overview of the steps employed in completing Analysis Area 3 
� Report presentation 
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1.3.1 Scope of Behaviours Addressed in this Report 
 

This report addresses the major behaviours that can affect energy and peak loads in B.C. 
The specific measures are listed in two exhibits contained in the main body of the report: 
Exhibit 4.1 (Electricity-saving Behaviours – Residential Sector) and Exhibit 4.2 
(Electricity-saving Behaviours – Commercial Sector).   

 
These measures represent energy savings realized through the actions (behaviours) of 
individuals to habitually save energy within their daily routine. For the Residential sector, 
these focus on the actions that all household members can take to reduce electricity 
consumption without affecting their quality of life. For the Commercial sector, they focus 
on the activities that employees can take in their daily routines that will reduce electricity 
consumption but not productivity.  

 
There are a wide range of possible behaviours that residents and employees can 
undertake to reduce the usage of electricity in buildings. The project started with a long 
list of possible behaviours, which were narrowed down through consultation with BC 
Hydro (including both the CPR team and the Residential and Commercial marketing 
managers) and with the External Review Panel (ERP) members. 
 
For the Residential sector, the report considers 25 behaviours in the following eight 
categories: 
 
� Space Heating and Cooling 
� Lighting 
� Domestic Hot Water (DHW) 
� Refrigeration and Freezers 
� Appliances 
� Computers and Peripherals 
� TV and Entertainment 
� Small Appliances. 
 
For the Commercial sector, the report considers 15 behaviours in the following five 
categories: 
 
� Lighting 
� Heating and Cooling 
� Refrigeration 
� Plug Loads (including computers) 
� Whole Building (including use of the elevator). 
 
This report does not consider the Industrial sector as it was agreed that changes in the 
usage of equipment in this sector would be under management control and hence would 
be considered as operations and maintenance (O&M).  
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1.3.2 Definitions – Analysis Area 3 
 

The CPR 2007 uses numerous terms that are unique to analyses such as this one and 
consequently it is important to ensure that readers have a clear understanding of what 
each term means when applied to this study. A brief description of some of the most 
important terms used in this report is included below and the reader is also referred to the 
Glossary, found in Section 7 of this report.  
 

 
Energy Services People do not consume electricity directly; rather, they 

consume energy services such as heat, torque, light, etc.  
 

Eligible Population This is the share of households or employees who have the 
ability to do the behaviour but who currently do not do so. As 
some people will perform a behaviour part of the time, the 
concept of a “full-time equivalent” (FTE) is used in the 
analysis. If two people perform the behaviour 50% of the 
time, this is the equivalent of one person (FTE) performing 
the behaviour 100% of the time.  
 

Net Baseline 
Behaviour 

This is the share of people able to do the behaviour who 
actually perform the behaviour. As some people will perform 
a behaviour part of the time, the concept of FTE is used in the 
analysis, e.g., if two people perform the behaviour 50% of the 
time, this is the equivalent of one person (FTE) performing 
the behaviour 100% of the time.  
 
Note that the base for net baseline behaviour may be different 
than the base for eligible population. For example, if only 
50% of employees have task lighting, and half of those with 
task lighting use it appropriately, this is expressed as 50% of 
net baseline behaviour. However, as these people account for 
only 25% of employees, the potential is 25%. 
 

Unused Energy 
Services 

These are energy services that are produced (such as light) but 
not used (if no one is in the room). For behaviour programs, it 
is these energy services that are produced unnecessarily that 
provide the potential to reduce electricity and capacity 
requirements. Unused energy services may also be called 
waste. In this report, unused energy services are expressed as 
a percentage of the consumption of the relevant end use. 
 

Customer Behaviour 
Potential 

The energy and capacity savings that could be obtained by 
eliminating the production of unused energy services.  
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Lifestyle Potential Lifestyle Potential consists of two components. The first 

includes all activities and decisions to reduce the consumption 
of energy services (i.e., turning down the heat). The second 
includes decisions about the built infrastructure, such as 
choosing to live in smaller housing. 
 

Achievable Potential Achievable Potential is the portion of the savings identified in 
the Customer Behaviour Potential that could realistically be 
achieved within the study period through government- and 
utility-led interventions and programs. The results are 
presented as a range, with Lower and Upper values provided. 
 

Capacity on 
Demand 

Reduction in electricity demand in response to requests for 
businesses and individuals to curtail electrical consumption. (In 
the California energy crisis of 2001, utilities obtained a 
significant reduction in electricity demand in response to their 
requests. The CPR 2007 attempts to determine if such a 
response would be likely in B.C.)  
 

1.3.3 Overview of Approach to Analysis Area 3  
 

To meet the objectives outlined above, the study was conducted within a highly iterative 
process that involved a number of well-defined steps. At the completion of each step, the 
client reviewed the results and, as applicable, revisions were identified and incorporated 
into the interim results. The study then progressed to the next step. A summary of the 
steps is presented below.  

 
Step 1:  Select Candidate Behaviour Measures 

• Develop candidate list of behaviours. 
• Narrow the list by reviewing potential impact and availability of data. 
• Review the list in consultation with the CPR project team, the Power 

Smart residential and commercial marketing managers and ERP 
members. 

 
Step 2:  Develop Baseline for Selected Behaviours 

• Review available BC Hydro data. 
• Undertake market research (the Panel Survey) specific to behaviours 

in the Residential and Commercial sectors in B.C.  
• Develop standards for quantifying the responses from the Panel 

Survey. 
• Undertake a literature search for information on behaviour initiatives 

in other jurisdictions. 
• Determine the share of individuals who currently perform the 

behaviour. 
• Determine the share of individuals eligible to perform the behaviour. 
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Step 3:  Develop Estimates for Unused Energy Services 
• Undertake a literature search for information from other jurisdictions. 
• Review previous CPR and other BC Hydro estimates. 
• Develop engineering estimates as appropriate to estimate impacts.  

 
Step 4:  Develop Unbundled/Economic Potential for Energy 

• Combine baseline behaviours and estimates of unused energy services 
to estimate Unbundled/Economic Potential for Energy (see Glossary). 

 
Step 5:  Develop Unbundled/Economic Potential for Capacity 

• Determine the time when behaviours occur. 
• Calculate associated capacity impact. 
• Determine Capacity on Demand estimate from Panel Survey. 

 
Step 6:  Develop Achievable Potential 

• Document responses to energy savings information from the Panel 
Survey. 

• Document barriers and motivators from the Panel Survey. 
• Undertake a literature search for information from other jurisdictions. 
• Review materials in a workshop with the CPR project team and ERP 

members to agree on Achievable Potential.  
 
1.3.4 Report Presentation 
 

The remainder of this report is organized as follows: 
 
� Section 2 presents a profile of Residential sector electricity use in British Columbia. 

 
� Section 3 presents a profile of Commercial sector electricity use in British Columbia. 

 
� Section 4 presents the Baseline and Unbundled/Economic Potential for behaviour in 

the Residential and Commercial sectors. 
 

� Section 5 presents the Achievable Potential for the Residential and Commercial 
sectors.  

 
� Section 6 lists sources and references.  

 
� Section 7 is the Glossary.  
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2. RESIDENTIAL SECTOR 
 
2.1 INTRODUCTION 
 
As noted in Section 1, this report assesses electricity and peak load reduction opportunities that 
could be provided by the actions of Residential and Commercial sector customers if they were to 
habitually save energy within their daily routines. As the intent of the CPR is to present the 
results of this Analysis Area within a stand-alone report, this section provides highlights of 
Residential sector electricity use in British Columbia over the 20-year planning period covered 
by the CPR 2007 (F2006 to F2026). 
 
The information presented in this section is an abridged version of the more detailed analysis 
contained in the main Residential sector report entitled, 2007 Conservation Potential Review: 
The Potential for Electricity Savings through Technology Adoption, 2006-2026 – Residential 
Sector in British Columbia. This abridged description of electricity use in B.C.’s Residential 
sector is organized into the following subsections: 

 
� Description of B.C. Residential Housing Stock (F2006 and F2026) 
� Residential Electricity Use Patterns  
� Total Residential Electricity Consumption (F2006 and F2026) 
� Residential Peak Load Profiles. 
 
2.2 DESCRIPTION OF B.C. RESIDENTIAL HOUSING STOCK ( F2006 AND F2026) 
 
BC Hydro currently (F2006) serves approximately 1.5 million residential customers; by the end 
of the study period (F2026), the number of BC Hydro customers is expected to grow to 
approximately 1.8 million. To facilitate the analysis of energy efficiency and peak load reduction 
opportunities, BC Hydro customer billing data were used to organize B.C.’s residential housing 
stock into five distinct dwelling types. They are: 
 
� Single-family Detached (SFD), which includes all detached single-family dwellings and 

duplexes 
� Row, which includes all row houses and townhouses 
� Low-rise Apartment, which includes all apartment suites in buildings that are four storeys 

or less 
� High-rise Apartment, which includes all apartment suites in buildings that are more that 

four storeys  
� Mobile/Other. 
 
Exhibits 2.1 and 2.2 provide additional detail on B.C.’s residential dwellings.  
 
� Exhibit 2.1 shows the distribution of B.C.’s residential dwellings by type, both in the 

Base Year (F2006) and at the end of the study period (F2026). 
 
� Exhibit 2.2 shows the distribution of B.C.’s residential dwellings by service region, both 

in the Base Year (F2006) and at the end of the study period (F2026). 
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Exhibit 2.1: B.C. Residential Sector Dwellings by Type (F2006 vs. F2026) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Exhibit 2.2: B.C. Residential Sector – Dwellings by Service Region (F2006 vs. F2026) 
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As illustrated in Exhibits 2.1 and 2.2:  
 

� In the Base Year (F2006), single-family detached and duplexes account for the largest 
share of B.C.’s residential dwellings3 (approximately 850,000 units or about 57% of the 
total). They are followed by: high-rise apartment suites (about 225,000 suites, or 15% of 
the total); low-rise apartment suites (about 160,000 suites, or 11% of the total); and row 
housing units (about 130,000 units, or 9% of the total). The remaining 7% is made up of 
mobile and other units.  

 
� Based on BC Hydro’s load forecast, in F2026 single-family detached and duplexes are 

expected to continue to account for the largest share of B.C.’s residential dwellings 
(approximately 980,000 units) However, the share of single-family detached and 
duplexes is expected to drop to about 53% of the total. This modest decline in the share 
of single-family detached and duplexes is expected to be matched by modest increases in 
the share of each of the remaining dwelling types.  

 
� In the Base Year (F2006), the largest share of B.C.’s residential dwellings is located in 

the Lower Mainland (approximately 845,000 units or about 58% of the total). Vancouver 
Island accounts for the second largest share of residential dwellings (approximately 
312,000 units or about 21% of the total), followed by Southern Interior (12%) and 
Northern Region (9%). 

 
� Based on BC Hydro’s load forecast, no significant shift in the distribution of residential 

dwellings is expected among the four service regions. 
 
2.3 RESIDENTIAL ELECTRICITY USE PATTERNS 
 
Electricity use within each of the dwelling types noted above is further defined on the basis of 
specific end uses. In this study, an end use is defined as “the final application or final use to 
which energy is applied. End uses are the services of economic value to the users of energy.”  
 
Exhibits 2.3 and 2.4 provide additional detail.  
 
� Exhibit 2.3 provides a summary of the major Residential sector end uses used in this 

study, together with a brief description of each. 
 
� Exhibit 2.4 shows the distribution of Residential electricity use by end use in the Base 

Year (F2006). 
 
 

                                                 
3 In this study, dwelling units are defined on the basis of BC Hydro customer account data; minor variations may 
exist with other housing data sources. 
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Exhibit 2.3: Description of Residential End Uses 

 
 
Exhibit 2.4: Distribution of Residential Sector Electricity Consumption for the Total BC 

Hydro Service Area, by End Use in the Base Year (F2006) 
 
 
 

 
 

 
 

 
 

 
 
 

End Use Description 
Space heating All space heating, including both central heating and supplementary heating 
Space cooling All space cooling, including both central air conditioning (AC) and room or 

portable AC 
Ventilation Primarily the furnace fan but also includes the fan in heat recovery 

ventilators as well as kitchen and bathroom fans 
Domestic Hot Water (DHW) Heating of water for domestic hot water (DHW) use. Does not include 

hydronic space heating 
Cooking Includes ranges, separate ovens and cook tops and microwave ovens 
Refrigerator  
Freezer  
Dishwasher  
Clothes washer  
Clothes dryer  
Lighting and controls Includes interior, exterior and holiday lighting 
Computer and peripherals Printers, scanners, modems, faxes, PDA and cell phone chargers 
Television  
Television peripherals Set top boxes, including digital cable converters and satellite converters  
Other electronics Stereos, DVD players, VCRs, boom boxes, radios, video gaming systems, 

security systems  
Swimming pools and spas  
Elevators Also includes stair lifts  
Small Appliance and Other  There are hundreds of additional items within this category, each accounting 

for a fraction of a per cent of household energy use, e.g., hair dryer, 
doorbells, garage door openers, block heaters, home medical equipment, 
electric lawnmowers, etc. 
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Further highlights are provided below for selected end uses. 
 
� Space Heating 
 
Space heating accounts for the largest share (about 24%) of residential electricity consumed in 
BC Hydro’s service area.  
 
Analysis of BC Hydro customer billing data shows that electricity is the primary space heating 
fuel in approximately 35% of the provincial housing stock. However, in the Vancouver Island 
region, electric space heating serves 55% of the stock. The Northern Region has the lowest 
percentage of electric space heating at 26% of all dwellings. 
 
Exhibit 2.5 shows a comparison of typical electricity consumption levels in dwellings located in 
the Lower Mainland with electric and non-electric space heating as the primary fuel. As 
illustrated in Exhibit 2.5, a typical electrically heated single-family dwelling in the Lower 
Mainland currently uses approximately 21,000 kWh/yr. A similar dwelling that is primarily 
heated by a non-electric fuel (principally natural gas) consumes approximately 9,800 kWh/yr. In 
contrast, a typical electrically heated high-rise apartment suite in the Lower Mainland currently 
uses approximately 6,400 kWh/yr, while a similar non-electrically heated unit currently uses 
approximately 4,150 kWh/yr. 
 

Exhibit 2.5: B.C. Residential Sector – Typical Electricity Use Per Dwelling (Electric vs. 
Non-electric) 
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� Lighting 
 
Lighting (16%) is the second largest end use. The future share of lighting electricity use is 
expected to remain relatively constant. On the one hand, the increased penetration of compact 
fluorescent lamps (CFLs) as replacements for incandescent light bulbs offers significant savings 
potential. On the other hand, the trend towards larger homes (with more lighting) and the 
increased use of decorative indoor and outdoor lighting increases lighting use.  
 
� Computers, Televisions and Peripherals, Other Electronics  
 
The electronic end uses (computers, televisions and peripherals, other electronics) combined 
account for approximately 9% of residential electricity use. However, these end uses are 
expected to account for significant increases in future electricity use. 
 
The North American television industry has announced its commitment to convert all analog 
television to digital broadcasting within the next five years. These broadcast changes are 
occurring at a time when television technology and programming options are also rapidly 
changing. Some television technology changes, such as the introduction of liquid crystal display 
(LCD) and plasma models, may also have significant impacts on household electricity 
consumption. It is also possible that these changes will result in an increased rate of turnover in 
the current stock of televisions to models that are better able to take advantage of the high 
definition (HD) digital signal. 
 
Electricity consumption for personal computers is expected to increase despite the move to more 
energy-efficient flat screen technology. Again, this is due in part to the growing preference for 
larger screens, but mainly due to a trend towards longer operating hours both in full operating 
mode and in idle mode. There is also a move towards increasing numbers and functionality of 
computer peripherals, increasing consumption further. 
 
� Space Cooling 
 
Residential space cooling, which is addressed as a separate end use for the first time in this CPR, 
is highly concentrated geographically. Approximately 75% of all residential space cooling 
electricity consumption occurs in the Southern Interior. 
 
2.4 TOTAL RESIDENTIAL ELECTRICITY CONSUMPTION (F200 6 AND F2026) 
 
Total Residential sector electricity use is expected to grow from about 16,100 GWh/yr in the 
Base Year (F2006) to about 22,136 GWh/yr in F2026, an increase of about 38%. Exhibits 2.6 
and 2.7 provide additional detail.  
 
� Exhibit 2.6 shows the distribution of total residential electricity use by dwelling type, 

both in the Base Year (F2006) and at the end of the study period (F2026). 
 
� Exhibit 2.7 shows the distribution of total residential electricity use by service region, 

both in the Base Year (F2006) and at the end of the study period (F2026). 
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Exhibit 2.6: B.C. Residential Sector – Total Electricity Use (GWh/yr) by Dwelling Type 
(F2006 vs. F2026) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Exhibit 2.7: Residential Sector – Total Electricity Use (GWh/yr) by Service Region 
(F2006 vs. F2026) 
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As illustrated in Exhibits 2.6 and 2.7: 
 
� Single-family dwellings and duplexes account for the largest share of residential 

electricity consumption in the Base Year (about 10,800 GWh/yr, or 67% of the total). 
Consistent with the forecast trends in numbers of dwellings noted above, single-family 
dwellings and duplexes are expected to account for a moderately smaller share of total 
residential electricity use in F2026 (about 13,700 GWh/yr, or 62% of the total). This 
moderate decline in the single-family detached and duplex electricity consumption is 
expected to be matched by modest increases in each of the remaining dwelling types.  

 
� Based on BC Hydro’s load forecast, no dramatic shift in the distribution of residential 

electricity use is expected among the four service regions. 
 
2.5 BASE YEAR PEAK LOADS 
 
Based on discussions with BC Hydro personnel, the following four peak period definitions were 
selected for inclusion in this study: 
 
� Peak Period 1: Annual System Peak Hour – For BC Hydro, this has traditionally been 

the hour ending at 6 pm on a day in December or January; highly correlated with the 
coldest day of the year. 

 
� Peak Period 2: System Critical Peak Days – The 4 to 9 pm period on the four highest 

System Peak Days; totals 20 hours. 
 
� Peak Period 3: Typical Winter Peak Day – This adds the morning peak 8 am to 1 pm to 

the System Critical Peak Days definition; totals 40 hours per year. 
 
� Peak Period 4: Winter Peak Energy – This uses the Typical Winter Peak Day hour 

definition (8 am to 1 pm and 4 to 9 pm) for all winter weekdays when minimum daily 
temperature is below 0ºC. Typically, this consists of 45 days, or approximately the 
number of weekdays in December and January (not counting holidays), or 450 hours per 
year. 

 
The analysis contained in the main Residential sector report and appendices identifies the 
methodology employed to convert residential electric energy to peak loads in each of the defined 
peak load periods.  
 
Exhibits 2.8 and 2.9 provide additional detail.  
 
� Exhibit 2.8 provides a summary of the Residential sector aggregate peak demand for each 

of the four peak periods and for each of the service regions as well as the total BC Hydro 
system. 

 
� Exhibit 2.9 shows the forecast increase in the Residential sector aggregate peak demand 

for the total BC Hydro system over the 20-year study period, by peak period. 



BC Hydro Conservation Potential Review 2007   –Behavioural Changes– 
 

Marbek / Cullbridge / Habart / Lutzenhiser / Ghoulem Page 16 

Exhibit 2.8: Residential Sector Base Year (F2006) Aggregate Peak Demand by Service 
Region and Peak Period (MW)  

Period 1
Peak Hour

Period 2
Critical Peak Day

Period 3
Winter Peak Day

Period 4
Winter Peak Energy

Total BCH 4,813 4,360 3,638 3,055
Lower Mainland 2,542 2,280 1,845 1,566
Vancouver Island 1,352 1,250 1,092 891
Southern Interior 489 440 373 322
Northern Region 429 389 329 275

Service Region
Peak Period

 
 

Exhibit 2.9: Residential Sector Aggregate Peak Demand (MW) by Peak Period for the 
Total BC Hydro Service Area (F2006 to F2026) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As illustrated in Exhibits 2.8 and 2.9: 
 
� The distribution of residential peak loads among the service regions directly follows the 

pattern of electricity use. 
 
� In the absence of new initiatives, the residential aggregate peak demand for the total BC 

Hydro system is expected to increase from about 4,800 MW to about 6,800 MW by 
F2026. 
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3. COMMERCIAL SECTOR 
 
3.1 INTRODUCTION 
 
As noted previously, this report assesses electricity and peak load reduction opportunities that 
could be provided by the actions of Residential and Commercial sector customers if they were to 
habitually save energy within their daily routines. As the intent of the CPR is to present the 
results of this Analysis Area within a stand-alone report, this section provides an overview of 
Commercial4 sector electricity use in British Columbia over the 20-year planning period covered 
by this CPR 2007 (F2006 to F2026). 
 
The information presented in this section is an abridged version of the more detailed analysis 
contained in the companion report entitled, 2007 Conservation Potential Review: The Potential 
for Electricity Savings through Technology Adoption, 2006-2026 – Commercial Sector in British 
Columbia. This abridged description of electricity use in B.C.’s Commercial sector is organized 
into the following subsections: 
 
� Description of B.C. Commercial Building Stock (F2006 and F2026) 
� Commercial Sector Electricity Use Patterns  
� Total Commercial Sector Electricity Consumption (F2006 and F2026) 
� Commercial Sector Peak Load Profiles 
 
3.2 DESCRIPTION OF B.C. COMMERCIAL SECTOR BUILDING STOC K (F2006 

AND F2026) 
 
B.C.’s Commercial sector consists of a wide variety of building types. In the Base Year (F2006), 
these buildings accounted for an estimated 560,000,000 ft2 of floor space. 
  
To facilitate the analysis of energy efficiency and peak load reduction opportunities, BC Hydro 
customer billing data were used to segment the Commercial building stock into specific 
subsectors. As in previous CPRs, the choice of specific building subsectors is driven by both data 
availability and the need to facilitate the study’s subsequent analysis and modelling tasks. To 
facilitate the subsequent modelling and analysis of energy-efficiency and peak load reduction 
opportunities, the selected building subsectors need to be reasonably similar in terms of major 
design and operating considerations, such as building size, mechanical and electrical systems, 
annual operating hours, etc.  
 
Exhibits 3.1, 3.2 and 3.3 provide additional detail. 
 
� Exhibit 3.1 provides a summary of the Commercial subsectors used in this study  
 
� Exhibit 3.2 shows Commercial sector floor space by subsector (some subsectors are 

combined) 
 
� Exhibit 3.3 shows Commercial sector floor space by service region. 
 
                                                 
4 In this study, the term “Commercial sector” includes both commercial and institutional facilities unless otherwise 
noted. 
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Exhibit 3.1: Commercial Subsectors for CPR 2007 
 

 
� Large Office 
� Medium Office  
� Small Office 
� Large Non-food Retail 
� Medium Non-food Retail  
� Small Non-food Retail 
� Food Retail 
� Large Hotel 
� Medium Hotel/Motel 

 
� Hospital 
� Nursing Home 
� Large School 
� Medium School 
� University/College 
� Restaurant/Tavern 
� Warehouse/Wholesale 
� Other Small Commercial 
� Street Lighting 

 
Exhibit 3.2: B.C. Commercial Sector – Floor Space by Subsector 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Exhibit 3.3: B.C. Commercial Sector – Floor Space by Service Region 
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As illustrated in the preceding Exhibits: 
 
� Offices, which in Exhibit 3.2 combines all building sizes, is the largest subsector in the 

Commercial sector, accounting for approximately 31% of the total floor space. With the 
exception of “Other” (see below), the next largest subsector is Non-food Retail (21%), 
also a combination of several subsectors. Together, these two subsectors account for over 
50% of the total Commercial sector floor space. 

 
� Other Small Commercial includes the sum of the small Commercial subsectors except 

Small Office and Small Non-food Retail, as noted above.  
 
� As shown in Exhibit 3.3, the Lower Mainland accounts for approximately 65% of the 

total floor area, Vancouver Island 17%, Southern Interior 9% and Northern Region 9%. 
 
3.3 COMMERCIAL SECTOR ELECTRICITY USE PATTERNS 
 
Electricity use within each of the subsectors noted above is further defined on the basis of 
specific end uses. In this study, an end use is defined as “the final application or final use to 
which energy is applied. End uses are the services of economic value to the users of energy.” 
 
Exhibits 3.4 and 3.5 provide additional detail. 
 
� Exhibit 3.4 presents a summary of the major Commercial sector end uses used in this 

study together with a brief description of each. 
 
� Exhibit 3.5 shows the distribution of Commercial sector electricity use by end use in the 

Base Year (F2006). 
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Elevators, 1%

Miscellaneous, 5%

Space Heating, 4%

Space Cooling, 3%

Refrigeration, 10%

HVAC Fans & Pumps, 17%

Domestic Hot Water, 4%
Outdoor Lighting, 4%

General Lighting, 33%

Secondary Lighting, 7%

Computer Equipment, 4%
Tertiary Lighting, 1%

Food Service Equipment, 2% Other Plug Loads, 5%

Exhibit 3.4: Description of Commercial Sector End Uses 
 

Energy End Use Description 

General Lighting Lighting in the main areas of a building 

Secondary Lighting Lighting in secondary areas of a building, such as lobbies, corridors, stairwells, etc. 

Tertiary Lighting Special purpose lighting such as high-bay lighting in gymnasiums 

Outdoor Lighting Security, parking and signage 

Space Heating Electric boilers, unit heaters, baseboard units, etc. 

Space Cooling Space cooling compressors including chillers, DX cooling, etc. 

HVAC Fans and Pumps HVAC auxiliaries including fans, pumps, cooling towers, etc. 

Domestic Hot Water  Domestic hot water boilers, tank heaters, etc. 

Computer Equipment Computers, monitors, printers, fax machines, copiers 

Other Plug Loads Receptacle loads except computer equipment 

Food Service Equipment Food preparation equipment including ranges, broilers, ovens, etc. 

Refrigeration  Fridges, coolers, display cases, etc. 

Elevators Elevators and escalators  

Miscellaneous Miscellaneous equipment 

Street Lighting Roadway lighting and traffic signals 

 
 
 
 

Exhibit 3.5: Distribution of Commercial Sector Electricity Consumption for the Total BC 
Hydro Service Area, by End Use in the Base Year (F2006) 
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Further highlights of the major end uses are provided below. 
 
� Indoor Lighting 
 
Indoor lighting represented by general lighting, secondary lighting and tertiary lighting is the 
largest end use, accounting for 41% of the total electricity consumption in the Commercial 
sector. Over the past few years, there has been a clear shift to more efficient lighting 
technologies that has resulted in a general reduction in lighting power densities (LPDs) and, by 
extension, end-use intensities (EUIs). The market penetration of T8 lamps and electronic ballasts 
varies with building subsector and generally ranges between 50% and 75% of linear fluorescent 
systems, with Offices, Schools, Food Retail and Hospital subsectors having the highest 
penetrations. 
 
� Outdoor Lighting 
 
Outdoor lighting accounts for 4% of the total electricity consumption in the Commercial sector. 
LPDs are generally in the range of 0.1 to 0.4 watts per indoor square foot, with Non-food Retail, 
Food Retail and Restaurants having the highest LPDs and by extension the highest EUIs. 
Overall, high-intensity discharge (HID) is the predominant lamp type at approximately 50% to 
60% of market penetration followed by fluorescent and incandescent lamps at approximately 
20% each. There is a general trend in the marketplace towards more efficient light sources such 
as HID and CFLs. 
 
� Space Heating 
 

Space heating accounts for 4% of the total electricity consumption in the Commercial sector with 
electric resistance heating representing approximately two-thirds of the total and heat pumps 
representing the remainder. Vancouver Island has the highest electric heating fuel share, 
followed by Southern Interior, Lower Mainland5 and Northern Region respectively. Over the 
past few years, the market penetration of electric heating has remained relatively constant with 
some increase in the use of heat pumps in new construction. 
 
� Space Cooling 
 
Space cooling accounts for 3% of the total electricity consumption in the Commercial sector. 
Southern Interior has the highest space cooling saturation, followed by Lower Mainland, 
Northern Region and Vancouver Island respectively. Over the past few years, the market 
penetration of space cooling equipment has increased due to the increasing use of space cooling 
in new construction. In addition, improvements in cooling equipment efficiencies have resulted 
in reduced EUIs. 
 
� HVAC Fans and Pumps  
 
HVAC fans and pumps account for 17% of the total electricity consumption in the Commercial 
sector with fan motors representing approximately 80% of the total and pump motors 

                                                 
5 A central heating plant serves a number of office, retail and high-rise apartment buildings in downtown 
Vancouver.  
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representing the remainder. Over the past few years, the increased market penetration of variable 
speed drives and building automation systems (BAS) has resulted in reduced EUIs. 
 
� Domestic Hot Water 
 
Domestic hot water (DHW) accounts for 4% of the total electricity consumption in the 
Commercial sector. Vancouver Island has the highest electric DHW fuel share, followed by 
Southern Interior, Lower Mainland and Northern Region respectively. Fuel shares for DHW 
were developed largely from information provided in the 2004 Commercial End-Use Study and 
are generally higher than the fuel shares used in the 2002 CPR. 
 
� Food Service Equipment 
 
Food service equipment accounts for 2% of the total electricity consumption in the Commercial 
sector. Restaurants have the highest food service equipment energy consumption followed by 
Hotels, Hospitals and Food Retail establishments. These subsectors also tend to have the highest 
natural gas fuel shares.  
 
� Refrigeration  
 
Refrigeration accounts for 10% to the total electricity consumption in the Commercial sector. 
Food Retail accounts for the largest use, followed by Restaurants and Small Non-food Retail. 
 
3.4 TOTAL COMMERCIAL SECTOR ELECTRICITY CONSUMPTION  (F2006 

AND F2026) 
 
Total Commercial sector electricity use is expected to grow from about 13,100 GWh/yr in the 
Base Year (F2006) to about 20,000 GWh/yr in F2026, an increase of about 52%.  
 
Exhibits 3.6 and 3.7 provide additional detail.  
 
� Exhibit 3.6 shows the distribution of total Commercial sector electricity use by subsector 

in the Base Year (F2006). 
 
� Exhibit 3.7 shows the distribution of total Commercial sector electricity use by service 

region, both in the Base Year (F2006) and at the end of the study period (F2026). 
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Exhibit 3.6: B.C. Commercial Sector – Total Annual Electricity Use by Subsector (F2006)  

 
Exhibit 3.7: B.C. Commercial Sector – Total Annual Electricity Use by Service Region 

(F2006 vs. F2026) 
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Although the general distribution among major subsectors and service regions is not expected to 
change substantially, overall Commercial sector electricity use is expected to increase by about 
50% over the study period. However, a number of “natural” trends are expected to affect specific 
end uses and, hence, overall electricity use.  
 
The net impact of the “natural” changes to the Commercial building stock is equivalent to an 
overall reduction in energy intensity of approximately 1% by F2026 relative to the Base Year. 
Most subsectors will experience a reduction in energy use while others, such as Hospitals, will 
experience a net increase of approximately 1% due to increases in computer equipment and plug 
loads. Additional highlights are provided below related to the following areas of electricity use in 
existing and new Commercial sector buildings: 
 
� Lighting 
� Space cooling 
� Computer equipment and other plug loads 
� New building design. 
 
� Lighting 
 
As a result of natural conservation, it is assumed that the replacement of existing T12 fluorescent 
lighting and electromagnetic ballasts with new T8 fluorescent lamps and electronic ballasts will 
continue. Similarly, CFL lamps will continue to increase their market share over incandescent 
lamps, particularly in sectors such as Hotels and Non-food Retail.  
 
The continued growth of CFLs and T8 lighting/electronic ballasts is being driven by: 
 
� Further price decreases and increased consumer recognition of the operating cost savings  
� Energy regulations that are gradually removing electromagnetic fluorescent ballasts from 

the market place.  
 
Overall, the Reference Case6 assumes that by F2026 the energy intensity of lighting in the 
existing building stock will decrease by 11%. 
 
� Space Cooling 
 
As a result of natural conservation, it is assumed that new chillers and DX equipment will 
provide improved electricity performance compared to existing equipment. New centrifugal 
chillers achieve performance efficiencies in the range of 0.55 to 0.65 kW/ton. New packaged DX 
equipment achieves performance efficiencies in the range of energy-efficiency ratio (EER) 9.0 to 
9.5.  
 
It is assumed that the refrigerant regulations, which are phasing out chlorofluorocarbon-based 
refrigerants from the market place, will continue to drive chiller replacements.  
 
In addition to the above efficiency improvements, space cooling is expected to experience an 
increase in saturation levels. Depending on the building sector, this increase offsets some of the 

                                                 
6 The Reference Case estimates the expected level of electricity consumption that would occur over the study period 
in the absence of new Customer-supplied initiatives or significant rate changes. 
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effects of increased cooling equipment efficiency. Overall, the Reference Case assumes that by 
F2026 the energy intensity of space cooling in the existing building stock will decrease by 6%. 
 
� Computer Equipment and Other Plug Loads 
 
Computer equipment and other plug loads will continue to grow as a result of increased density 
of computer use per occupant, increased use of network computers and servers and growth in 
other peripherals, such as telephone network equipment.  
 
Overall, the Reference Case assumes that by F2026 the energy intensity of computer equipment 
and plug loads in the existing building stock will increase by 14%. 
 
� New Building Design 
 
The whole building EUIs for most new buildings are expected to be 20% to 30% lower than in 
existing buildings. Typically, the construction features that contribute most to these lower EUIs 
include: lower LPDs, higher-efficiency HVAC systems and more efficient envelope and glazing 
systems. However, continued increases in computer and related plug loads are expected to 
partially offset some of the efficiency gains. 
 
 3.5 BASE YEAR PEAK LOADS 
 
The analysis contained in the main Commercial sector technology report employs the same 
methodology and peak load periods as in the Residential sector. For reader reference, the four 
peak period definitions are repeated below: 

 
� Peak Period 1: Annual System Peak Hour – For BC Hydro, this has traditionally been 

the hour ending at 6 pm on a day in December or January; highly correlated with the 
coldest day of the year. 

 
� Peak Period 2: System Critical Peak Days – The 4 to 9 pm period on the four highest 

System Peak Days; totals 20 hours. 
 
� Peak Period 3: Typical Winter Peak Day – This adds the morning peak 8 am to 1 pm to 

the System Critical Peak Days definition; totals 40 hours per year. 
 
� Peak Period 4: Winter Peak Energy – This uses the Typical Winter Peak Day hour 

definition (8 am to 1 pm and 4 to 9 pm) for all winter weekdays when minimum daily 
temperature is below 0ºC. Typically, this consists of 45 days, or approximately the 
number of weekdays in December and January (not counting holidays), or 450 hours per 
year. 

 
Exhibits 3.8 and 3.9 provide details on the Commercial sector Base Year and Reference Case 
peak periods.  
 
� Exhibit 3.8 provides a summary of the Commercial sector aggregate peak demand for 

each of the four peak periods and for each of the service regions as well as the total BC 
Hydro system. 
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� Exhibit 3.9 shows the forecast increase in the Commercial sector aggregate peak demand 
for the total BC Hydro systems over the 20-year study period, by peak period. 

 
Exhibit 3.8: Commercial Sector Base Year (F2006) Aggregate Peak Demand by Service 

Region and Peak Period (MW) 
 

Period 1                   
Peak Hour

Period 2         
Critical Peak Day

Period 3          
Winter Peak Day

Period 4             
Winter Peak Energy

Total BCH F2006 1,784 1,579 1,696 1,664
Lower Mainland F2006 1,153 1,010 1,085 1,085
Vancouver Island F2006 320 290 312 294
Southern Interior F2006 161 145 155 148
Northern Region F2006 150 135 144 137

Milestone 
Year

Peak Period

Service Region

 

 
Exhibit 3.9: Commercial Sector Aggregate Peak Demand (MW) by Peak Period for the 

Total BC Hydro Service Area (F2006 to F2026)  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As illustrated in Exhibits 3.8 and 3.9: 
 
� The distribution of Commercial peak loads among the service regions directly follows the 

pattern of electricity use. 
 
� In the absence of new initiatives, the Commercial aggregate peak demand for the total 

BC Hydro system is expected to increase from about 1,800 MW to about 2,690 MW by 
F2026 for Peak Period 1. 
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4. CUSTOMER BEHAVIOUR MEASURES AND ECONOMIC 
ELECTRICITY SAVINGS POTENTIAL 

 
4.1 INTRODUCTION 
 
This section identifies and assesses the potential electricity and peak load reduction impacts that 
could be provided by the actions of customers who habitually save energy within their daily 
routines. The discussion is organized and presented as follows: 
 
� Methodology 
� Description of Residential Sector Behaviour Measures 
� Description of Commercial Sector Behaviour Measures 
� Summary of “Unbundled” Results. 
 
4.2 METHODOLOGY  
 
The following steps were employed to assess the behaviour measures:  
 
� Step 1: Select candidate behaviour measures. 
� Step 2: Develop baseline of participants for selected behaviours. 
� Step 3: Develop estimates for unused energy services. 
� Step 4: Develop Unbundled/Economic Potential for energy. 
� Step 5: Develop Unbundled/Economic Potential for capacity. 
 
A brief discussion of each step is outlined below. 
 
Step 1 Select Candidate Behaviour Measures 
 
There are a wide, and possibly indefinable, number of behaviours that homeowners and building 
occupants can undertake that affect electricity consumption. For example, the 1992 CPR 
considered more than 80 residential and 70 commercial behaviours, while the analysis of the 
results of the 2001 California energy crises identified more than 100 distinct types of behaviours 
that residents undertook to help reduce electricity consumption.  
 
For this project, the number of behaviours was narrowed down by looking at the potential size of 
the impact and the availability of information, and by consulting with the project team, ERP 
members and Power Smart Residential and Commercial sector marketing managers. This 
resulted in a list of 24 behaviours in eight groups for the Residential sector and 15 behaviours in 
six groups for the Commercial sector.  
 
Step 2 Develop Baseline for Selected Behaviours 
 
Once the behaviours of interest were defined, it was then necessary to determine what share of 
the customer base already performed those behaviours on a routine basis.  
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The 2006 Residential End-Use Study7 (REUS) included a series of questions regarding current 
behaviour practices. These were developed in anticipation of the CPR and provide a reasonable, 
but not perfect, overlap with the selected behaviours. 
 
Fewer data were available from Power Smart for the Commercial sector. The evaluation of the e-
Points program8 provided some general information on behaviour, both for program participants 
and non-participants (i.e., the assumed baseline level), but at a fairly aggregate level.  
 
To support the CPR, the Power Smart Program Evaluation Department undertook a Panel Survey 
to obtain data on baseline activities, motivators for behaviour and response to information on 
potential savings and barriers. In addition, to test the concept of “behaviour on demand,” 
questions asked how much people would be willing to reduce consumption if called upon in a 
crisis such as a failure of a transmission line.  
 
A number of “standards” were developed to assist in the systematic interpretation of the survey 
data. 
 
� First, it was recognized that while some people performed the behaviour on a consistent 

basis (such as always turning off the TV when no one was in the room), other people only 
did this sporadically. Since Behaviour Potential is defined as all the people performing 
the behaviour all of the time, it was necessary to use the concept of a “full-time 
equivalent” (FTE). For example, two people performing a behaviour 50% of the time are 
the equivalent of one person performing the behaviour all the time. 
 

� Data from all the surveys were then analyzed to determine the share of the current 
population that states that they are currently undertaking the specified behaviours and 
how frequently. These data were collected on a four-point scale (always, usually, 
occasionally, never). It was agreed that the FTE baseline would be estimated by taking 
100% of the people who said “always,” 66% of the people who said “usually” and 33% 
of the people who said “occasionally.” 

 
� For some behaviours, a further test of the reported frequency was developed by asking 

respondents how frequently they experienced a lapse in the stated behaviour frequency. 
For example, after asking the respondent how frequently they turned off the lights when 
no one was in the room, they were then asked how often they went into an empty room 
and found the lights left on. This response was used to “de-rate” the estimated FTE 
responses.  

 
Reviewing the response data, it was noted that only a small share of respondents said that 
they “always” (1% to 3%) or “usually” (4% to 6%) noticed a lapse, but a much larger 
group (40% to 60%) reported an “occasional” lapse. It was decided to only use the 
“always” and “usually” responses to de-rate the baseline behaviours. The calculation was 
to de-rate by 100% of the “always” and 50% of the “usually.”  

 
� To assist in the development of the Achievable Potential, a series of additional questions 

were included in the Panel Survey. Typically after a question about how often they 

                                                 
7 BC Hydro, 2006 Residential End-Use Study (August 2006). 
8 BC Hydro, Impact Evaluation of the e.Points Bonus Commercial Initiative (October 2006). 
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performed a behaviour, people were provided with some data on the energy impact of 
that behaviour. They were asked how likely they would be to do the behaviour in the 
future. The answers were recorded on a five-point scale (definitely will, probably will, 
might or might not, probably will not, definitely will not). To recognize that people often 
overstate future behaviour, and in line with common market research practices, the 
response share was calculated by taking 80% of the “definitely will” and 20% of the 
“probably will.” 

 
Step 3 Develop Estimates of Potential for Unused Energy Services 
 
The next step was to determine the share of the Base Year consumption that goes to the 
production of unused energy services. These are the energy services that are produced 
unnecessarily and therefore provide the potential to reduce electricity and capacity requirement. 
Unused energy services may also be thought of as waste. 
 
The first approach to estimating unused energy services was to review the literature from other 
jurisdictions. However quantitative research found was limited (see Appendices A and B for 
further details).  
 
The second approach was to develop simple engineering estimates to approximate the amount of 
unused energy services that are embedded in each end use from the Base Year consumption 
estimates. For example, if 37% of the households are not setting back the temperature at night, 
and that temperature setback would reduce heating consumption by 7%, then the share of the 
space heating consumption that is available by increasing this behaviour can be estimated. These 
are referred to as unused energy services. 
 
Step 4 Develop Unbundled Economic Potential for Energy 
 
The next step in the assessment was to prepare an approximate estimate of the potential 
“unbundled” energy savings that could theoretically be provided by each measure over the study 
period. The term “unbundled” means that the savings for each measure are calculated in isolation 
of other important factors that ultimately determine the potential for real life savings.  
 
The strength of this approach is that it provides insight into the relative size of the potential 
energy savings associated with individual measures; this perspective is often of particular value 
to DSM program design personnel who may need to consider combinations of measures that 
differ from those selected for the CPR analysis. 
 
The Unbundled Potential is calculated as the difference between the baseline level of activity for 
each behaviour and 100% of the people undertaking that behaviour. For example, if 10% of the 
population does the behaviour 25% of the time, inducing these 10% to do the behaviour 100% of 
the time is part of the Unbundled Potential, as well as inducing the remaining 90% of the 
population to do the behaviour 100% of the time.  
 
As there is no cost for individuals to undertake a specific behaviour, the Unbundled Economic 
Potential is the same as the Unbundled Technical Potential.  
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Step 5 Develop Unbundled Economic Potential for Capacity 
 
There are two components to the capacity impact of Behaviour. 
 
� Ongoing capacity savings resulting from shifts in behaviour, which is the capacity 

reduction associated with the energy savings. For each behaviour, the timing of the 
change in electricity consumption was estimated, and the associated capacity impact 
calculated.  

 
� Capacity on demand, which is the additional capacity reduction that BC Hydro may be 

able to obtain with an appeal for customer support in response to a crisis such as the 
failure of one of the transmission lines. These data come directly from survey questions 
in the Panel Survey.  

 
4.3 DESCRIPTION OF RESIDENTIAL SECTOR BEHAVIOUR MEASURE S 
 
This section provides a brief description of each of the Residential sector electricity-saving 
behaviours that are included in this study, as listed in Exhibit 4.1. 
 

Exhibit 4.1: Electricity Saving Behaviours – Residential Sector 
 
 
Space Heating and Cooling 
� Setting back temperature – at night 
� Setting back temperature – in day 
� Heating only occupied parts of house 
� Maintaining draftproofing 
� Installing storm windows 
� Covering windows when air conditioning 
� Increasing temperature when air conditioning 
 
Lighting 
� Selecting low-wattage incandescent bulbs 
� Using only necessary safety lighting 
� Turning off lights when no one in room 
 
DHW 
� Turning off water heater when on vacation 
� Reducing water heater temperature 
 
Small Appliances 
� Unplugging “brick” charger power supplies 
 
 

 
Refrigeration and Freezers 
� Maintaining proper refrigerator temperature 
� Maintaining proper freezer temperature 
� Defrosting freezer more frequently 
 
Appliances 
� Air-drying dishes in dishwasher 
� Minimizing hot and warm water wash 
� Using temperature/moisture sensor in dryer 
 
Computers and Peripherals 
� Activating power management features 
� Shutting off PC and monitor when not in use 
� Shutting off only monitor when not in use 
 
TV and Entertainment 
� Turning off TV when no one watching 
� Unplugging TV – regularly and when on vacation 
� Unplugging entertainment system – regularly and 

when on vacation 

 
The discussion of behaviour measures is organized by major end use and is presented in the 
following subsections. 
 
� Space Heating 
� Lighting 
� Domestic Hot Water (DHW) 
� Refrigeration and Freezers 
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� Appliances 
� Computers and Peripherals 
� TV and Entertainment 
� Small Appliances. 
 
In the following sections, for each behaviour, the question from the Panel Survey (discussed in 
the previous section) has been included to assist the reader with the nuances of the data.  
 
4.3.1 Space Heating and Cooling 

 
Space heating is the major residential end use, accounting for about one-quarter of the 
residential electricity consumption in the Base Year. This section includes data only for 
houses with electric space heating.  
 
A number of behaviours were identified where the waste of space heat could be reduced 
through behaviour change. They are: 
 
� Setting back temperature overnight 
� Setting back temperature during the day when no one is at home 
� Heating only occupied parts of the home 
� Maintaining weatherstripping and draftproofing 
� Installing storm windows if the dwelling has single-glazed windows. 

 
Air conditioning is a growing application in B.C., and two behaviours were considered: 
 
� Covering windows when air conditioning 
� Increasing temperature when air conditioning. 

 
� Setting back temperature overnight 

 
Q: How often does your household turn down the temperature at night when you go to 
bed? (This can be accomplished by manually turning down the thermostat or by the use 
of a programmable thermostat.) 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – Electric space heat 
Applicable end use Space heating 
Estimated unused energy services 2.7% 
Baseline behaviour  65%  
Failure rate  2% 
Net baseline behaviour 63% 
Eligible population 37% 

 
This behaviour consists of turning down the heat at night and then turning it up again in 
the morning. The practice can be accomplished either by turning down the heat manually, 
or by the correct use of a programmable thermostat. The share undertaking the behaviour 
was taken to be the average from the two surveys (Panel Survey and REUS), and then 
adjusted down by the lapse or failure rate.  
 



BC Hydro Conservation Potential Review 2007   –Behavioural Changes– 
 

Marbek / Cullbridge / Habart / Lutzenhiser / Ghoulem Page 32 

From the Panel Survey it was determined that the average temperature for electrically 
heated homes when occupied was 19.4ºC, and the average setback was 15.4ºC. A typical 
setback period from 11 pm to 7 am (eight hrs) was assumed. The associated electricity 
reduction from this behaviour was based on measurements from the Canadian Center for 
Housing Technology (CCHT).9  
 
� Setting back temperature during the day 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – Electric space heat 
Applicable end use Space heating 
Estimated unused energy services 2.0% 
Baseline behaviour  63.5%  
Failure rate  5.5% 
Net baseline behaviour 58% 
Eligible population 42% 

 
This behaviour consists of turning down the heat when leaving the house and then turning 
it up again when returning. The practice can be accomplished either by turning down the 
heat manually, or by the correct use of a programmable thermostat. The fairly large 
difference between the reported behaviour in the Panel and REUS surveys is surprising. 
However, the average was taken and adjusted by the failure rate. 
 
For the analysis, an average setback to 14.4ºC was determined from the Panel Survey. 
There will be a mix of circumstances for people who undertake this practice. In a number 
of cases where both adults work, the setback will be approximately eight hours per day. 
However, some of the these families have children who return from school in the 
afternoon, and will have a shorter turndown period (perhaps five hours), while another 
group will have only one working adult with the other likely leaving the house for a 
shorter period of time. An average daytime setback of five hours was assumed. 
 
� Heating only occupied parts of the home 
 
This behaviour consists of keeping unoccupied parts of the house cooler than the 
remainder of the house. The Panel Survey was used to determine: 
 
� The share of residents in electrically heated units who had parts of their house 

unoccupied 
� The share who could keep those parts of the house at a lower temperature 
� How often they kept them cooler 
� The amount of space that was kept cooler on average (based on the number of rooms 

heated). 
 
Q: Do you have parts of your home that are often unoccupied, such as a spare bedroom 
or a living room? 

                                                 
9 Manning et al., The Effects of Thermostat Setback and Setup on Seasonal Energy Consumption: Surface 
Temperatures and Recovery Time at the CCHT Twin House Research Facility (Ottawa, 2007). 
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Q: Do you have a way to reduce the temperature in these parts of the home, such as by 
turning down a thermostat if you have zoned heating (such as electric baseboards with a 
thermostat in each room) or by closing heating registers and closing doors? 
Q: How often do you try to keep these unoccupied areas cooler than the rest of the 
house? 
 

Assumptions Used for Analysis 
Applicable dwelling type Electric space heat 

All detachments 
Applicable end use Space heating 
Estimated unused energy services 0.7% 
Baseline behaviour  82%  
Failure rate  6%  
Net baseline behaviour 74% 
Eligible population 13% 

 
For houses with electric baseboard heaters and individual room controls, this can be 
easily accomplished. For homes with electric forced-air furnaces, this can only be 
accomplished by closing the registers for those parts of the house that are to be kept 
cooler. However, doors to these parts of the house should not be closed as this can lead to 
excessive moisture build-up and condensation-related problems.  
 
The Panel Survey found that 69% of the electrically heated homes had unoccupied space 
and, of these homes, 84% of respondents were able to control the temperature. Of those 
able to control the temperature, 82% reported that they did, but 6% reported lapses. It was 
further assumed that these parts of the house were on average 4ºC cooler. This mix of 
heated and less heated space reflects the baseline where 81% of the respondents report 
they exhibit this behaviour but this was reduced by the 6% reported failures. This means 
that 26% of those with unoccupied space and the ability to control the temperature are not 
doing this behaviour. Adjusting this eligible population back to the full base of 
electrically heated customers, 13% have unoccupied space and the ability to control the 
temperature but do not do it.  
 
� Maintaining weatherstripping and draftproofing 
 
Q: Please indicate how effective the draftproofing in your home is. 
Q: Does someone in your home check for drafts and take the necessary steps to reduce or 
eliminate these? 
Q: How often does your household check and maintain the weatherstripping? 
Q: How effective would you say your household’s draftproofing maintenance has been? 
 
About 5% of respondents reported that their house was always drafty, while 42% 
reported that their house was somewhat drafty. About 57% of these homeowners reported 
that someone checked the house and took steps to reduce the drafts. About 9% reported 
checking and maintaining weather stripping more than once a year, 44% reported 
checking it once a year, 11% once every two years and 29% on an “as needed” basis, but 
less frequently than once every two years. However, only 29% responded that their house 
was much less drafty after the work, while 34% said it was somewhat less drafty and 
23% said there was no noticeable change. 
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Assumptions Used for Analysis 

Applicable dwelling type Electric space heat 
All detachments 

Applicable end use Space heating 
Estimated unused energy shares 2.2% 
Net baseline behaviour 57% 
Eligible population 43% 

 
This behaviour consists of routinely checking and repairing the draftproofing in the 
house, where draftproofing was considered to include weatherstripping and sill plates 
around the doors and caulking around the windows. Fifty-seven per cent reported that 
they weatherstrip their house, with over half of the respondents reporting that they do it at 
least once a year. 
 
� Installing Storm Windows 
 
Q: Do you install storm windows for the single-paned windows? They may be installed 
on either the inside or outside of the home. 
Q: Given that your home doesn’t have storm windows, do you use temporary plastic 
windows that are installed inside the windows or patio doors? 
 
About 40% of residents in electrically heated homes in B.C. still have some single-paned 
glass in their houses, and 29% of the windows are still single-glazed. The Panel Survey 
determined that only 6% of people with these types of windows install storm windows 
and an additional 14% use temporary plastic windows.  
 

Assumptions Used for Analysis 
Applicable dwelling type Electric space heat  

Single-glazed windows 
All detachments 

Applicable end use Space heating 
Estimated unused energy services 1.2% 
Install storm windows 6%  
Install plastic storm windows  14% 
Net baseline behaviour 20% 
Eligible population 29% 

 
This behaviour applies only to those in the 29% of homes with single-glazed windows. 
Adjusting the 80% of people who do not install storm windows to the base of electrically 
heated dwellings gives an eligible population of 24%.  

 
The energy savings is based on modeling the impact of replacing single-glazed windows 
with double-glazing for those electrically heated houses that have at least 10% single-
glazed windows.  

 
� Closing Winds and Blinds while Air Conditioning 
 
The REUS found that 7% of B.C. households had central air conditioning systems and an 
additional 5% each had either portable or room air conditioners. There were on average 
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1.1 portable air conditioners and 1.2 room air conditioners in each household that had 
these products. 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments 
Applicable end use Space cooling 
Estimated unused energy services 4% 
Net baseline behaviour 77% 
Eligible population 23% 

 
This behaviour consists of drawing the window coverings during hot weather to reduce 
the solar gains in the dwelling. It was determined that 77% of survey respondents do this, 
while 23% do not. 
 
For reduced solar gains, it is assumed that all the blinds on the side(s) of the house with 
exposure to the sun are drawn. 

 
� Increasing Temperature while Air Conditioning 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments 
Applicable end use Space cooling 
Estimated unused energy services 9.5% 
Net baseline behaviour 45% 
Eligible population 55% 

 
This behaviour is to set the thermostat at 26ºC or higher. For the purpose of this analysis, 
it is assumed that the typical temperature setting in summer is 23ºC, so the increase is 
3ºC.  
 

4.3.2 Lighting 
 
 Lighting and controls are the second largest end use for residential consumers, and 

represent about 16% of residential electricity consumption in the Base Year.  
 
 A number of behaviours were identified where the waste of lighting could be reduced 

through behaviour change. They are: 
 

� Selecting low-wattage incandescent bulbs  
� Using only necessary safety and security lighting 
� Turning off lights when no one is in the room. 
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� Selecting low-wattage incandescent bulbs 
 
Q: When looking for replacement incandescent bulbs for your fixtures how often do you 
consciously look for the lowest wattage bulb that will work for that application? 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – all fuels 
Applicable end use Lighting and controls 
Estimated unused energy services 2% 
Net baseline behaviour 65% 
Eligible population 35% 

 
While CFLs are the preferred technology to replace incandescent lighting, some fixtures 
in most homes are not amenable to CFLs. These include decorative fixtures such as 
chandeliers and lighting with dimmers. For these applications, a lower-wattage 
incandescent may be the best alternative until emerging technologies such as LEDs 
become readily available.  
 
This behaviour applies only to those fixtures for which CFLs are not appropriate. The 
2003 REUS determined that, on average, there were 2.2 lights per dwelling that were 
controlled by dimmers. However, there was no data on location of dimmers and it was 
assumed that usage is about one hour per day. For the analysis, it is assumed that these 
are 100-watt bulbs that are replaced with 60-watt bulbs. 
 
Chandeliers are harder to estimate, but a BC Hydro 2006 study found that 60% of the 
houses have suspended lighting, and 15% of these used “other” bulbs (not standard 
incandescent, CFL or halogen), which we assume are candidates for lower wattage. If 
these are in the dining room, usage is estimated at 2.1 hours per day, and we assume five 
bulbs per fixture. For the analysis, it is assumed that the people who undertake this 
behaviour will purchase 25-watt rather than 40-watt lamps.  
 
� Using only necessary safety and security lighting 

 
Q: How often do you turn on the outside lights of your home at night (aside from when 
you are expecting people to come to the door)? 
Q: Are these lights controlled by motion detectors? 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – all fuels 
Applicable end use Lighting and controls 
Estimated unused energy services 2% 
Baseline behaviour (turn on lights) 35% 
Share controlled by motion detectors 36%  
Eligible population 22% 

 
Outdoor lighting is used to light the way to the house from the street when people are 
expected, to provide the perception of increased security and to enhance the looks of the 
house (decorative). For the purpose of this analysis, we have assumed that leaving the 
lights on when expecting guests is the appropriate use but that security lighting should be 
provided by motion detectors and that decorative lighting is unnecessary. Hence, the 
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desired behaviour is to turn off the outside lights and/or use motion detector lights except 
when people are expected. The Unbundled Potential was estimated by subtracting the 
share of outdoor lights that are controlled by motion detectors and reflects only those 
people who manually control the outdoor lighting. 
 
A report prepared for the Consortium for Energy Efficiency (CEE)10 noted that “….most 
homes have outdoor lighting and the lights are used for multiple hours each day. The U.S. 
Department of Energy (DOE) estimates that in approximately half the homes with 
outdoor lighting, the combined wattage of all outdoor lights is over 150 watts. Four out of 
10 homes turn their lights on for the evening and the remainder either leave the lights on 
all night, or have them controlled in some way. It is estimated that outdoor lights are used 
an average of almost three hours per day. The vast majority of outdoor lighting is 
incandescent, not energy saving CFL.” For this analysis, it was assumed that the outdoor 
lighting was 150-watt incandescent. 
 
� Turning off lights when no one is in the room 

 
Q: How often do you personally turn off the lights when no one is in the room? 
Q: How often do you come into an empty room and find that others have left the lights 
on? 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – all fuels 
Applicable end use Lighting and controls 
Estimated unused energy services 10% 
Baseline behaviour  85% 
Failure rate 9% 
Net baseline behaviour 76% 
Eligible population 24% 

 
This behaviour applies to all residents and addresses the situation of lighting being left on 
in a room when no one is actually there. While a high percentage of people report turning 
off the lights when no one is in the room, in the Panel Survey a double check was done 
by also asking how frequently the respondent came into a room and found that the lights 
had been left on. This data (failure rate) was used to reduce the frequency of the baseline 
estimate. 
 
No research data were found to substantiate the amount of total lighting usage that is 
consumed by lights when no one is in the room. Individual estimates ranged from 5% to 
25%. For the purpose of the analysis, an estimate of 10% was used but research would be 
required to obtain more grounded data.  
 

                                                 
10 Opinion Dynamics Corporation,. Residential lighting fixture market assessment: Ceiling fans and outdoor 
lighting (Final Report, Consortium for Energy Efficiency [E], (CCE). October 2000). 
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4.3.3 Domestic Hot Water 
 
Domestic water heating accounts for about 9% of residential electricity consumption in 
the Base Year.  
 

 A number of behaviours were identified where the waste of hot water could be reduced 
through behaviour change. They are: 

 
� Turning off the water heater when on vacation 
� Reducing the temperature of the hot water in the tank. 
 
In addition to these, changes in behaviour for dishwashers and clothes washers will also 
reduce the consumption of hot water.  
 
� Turning off water heater when on vacation 

 
Q: When you are away from your home for more than two to three days, how often do 
you turn off the hot water? 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – electric water heating 
Applicable end use Electric DHW 
Estimated unused energy shares 0.7% 
Net baseline behaviour 20% 
Eligible population 80% 

 
This behaviour applies to all residents with electric water heating. Fifteen per cent of the 
electricity used by a hot water tank is for standby losses or the heat loss through the tank 
walls while the water is being stored. This latter loss can be addressed by using a water 
heater blanket. However, it can be further reduced during absences from the house by 
turning off the water tank. 
 
For the purpose of this analysis, we have assumed that the tank can be turned off for three 
weeks per year, reducing standby losses for the period. 

 
� Reducing the temperature of the hot water tank 
 
Q: Have you ever checked the temperature of the hot water in your home? 
Q: Did you increase or decrease the temperature? 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – Electric water heating 
Applicable end use Electric DHW 
Estimated unused energy shares 1% 
Baseline behaviour (check temp) 40% 
Eligible population 86% 

 
This behaviour applies to all residents with an electric hot water tank. The behaviour is to 
check the temperature of the hot water tank and reduce the temperature by 4ºC. Assuming 
that BC Hydro will provide a thermometer and simple instructions, the net baseline 
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behaviour assumes that only one-third of the 40% of respondents who check the 
temperature will actually reduce it. Hence, only 14% (one-third of 40%) are reducing the 
temperature, making the eligible population 86%.  
 
The Power Smart Water Heater Blanket Program Evaluation (April 1992) found that 
tanks shipped from the factory in Canada were set to 60ºC. This four-degree reduction 
would reduce standby losses by 8%. BC Hydro currently recommends that DHW tanks 
be set to 60ºC; however, the literature review found that in the U.S., tanks are often set at 
54ºC or lower. Changing this behaviour is contingent on BC Hydro changing the 
recommended set temperature in its advisory materials.  
 

4.3.4 Refrigeration and Freezers 
 
Refrigerators and freezers together account for about 13% of residential electricity 
consumption in the Base Year, with refrigerators alone consuming about 9%. 
 

 Three behaviours were identified where the waste of electricity needed to provide food 
storage could be reduced through behaviour change. They are: 

 
� Maintaining proper refrigerator temperature 
� Maintaining proper freezer temperature 
� Defrosting freezer more frequently. 

 
� Maintain proper refrigerator temperature 

 
Q: Have you adjusted the temperature of your refrigerator since it was installed, or in the 
past few years? 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – All fuels 
Applicable end use Refrigerators 
Estimated unused energy services 3% 
Baseline behaviour (check temp) 58% 
Use a thermometer 35% 
Net baseline behaviour 20% 
Eligible population 80% 

 
Refrigerators typically combine the on-off switch and the temperature selection as one 
control that the user must adjust when installing the product. However, the control does 
not provide a temperature scale so the user must adjust the setting until the food neither 
spoils or freezes. While 58% of survey respondents reported checking the temperature, 
there are no data to suggest if the temperature was optimal or even if the temperature was 
increased or decreased. Of the 58% who checked, 35% used a thermometer and it is 
assumed that these people made the appropriate adjustment. For this behaviour, it is 
assumed that the homeowner is provided with a thermostat and instructions and adjusts 
the temperature to the optimal level.  
 
The BC Hydro 1992 CPR quoted a study by the American Council for an Energy-
Efficient Economy (ACEEE) that suggested that 40% of refrigerators are set too cold. For 
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this study, it is assumed that the temperature is increased by 3ºC. Engineering estimates 
suggest that a 3ºC increase in temperature would reduce electricity consumption by 10%. 
 
� Maintaining proper freezer temperature 
 
Q: Have you adjusted the temperature of your freezer since it was installed, or in the past 
few years? 
 

Assumptions Used for Analysis 
Applicable Dwelling Type All detachments – All fuels 
Applicable End Use Freezers 
Estimated Unused energy services 3.3% 
Baseline behaviour (check temp.) 34% 
Use a thermometer 51% 
Net Baseline behaviour 17% 
Eligible Population 83% 

 
Freezers typically combine the on-off switch and the temperature selection as one control 
that the user must adjust when installing the product. However, the control does not 
provide a temperature scale so the user must adjust the setting until the food freezes 
without defrosting.  
 
No data were found regarding the current temperature setting of freezers so the same 
assumption was used as for refrigerators. For this study, it is assumed that the 
temperature on average is set too low and that, as a result, the temperature is increased by 
the same 3ºC as refrigerators with an associated 10% reduction in electricity usage. 

 
� Defrosting freezer more frequently 
 
Q: How often do you defrost your freezer? 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – All fuels 
Applicable end use Freezers 
Estimated unused energy services 1% 
Baseline behaviour 51% 
Eligible population 49% 

 
A high percentage of freezers are manual defrost and depend upon the owner to defrost 
them as the frost builds up inside the unit. The intent of this behaviour is to encourage 
those owners who do not defrost their freezer until thick frost shows to defrost more 
often. 
 
The Panel Survey asked respondents when they defrosted the freezer: when light frost 
was showing; when heavy frost was showing; twice a year; once a year; or less frequently 
than once a year. The BC Hydro guideline is to defrost before the frost becomes the 
thickness of a pencil. Based on that, responses of light frost, twice a year and once a year, 
were taken as the baseline of appropriate behaviour.  
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Utility energy tips information state that a heavily frosted freezer requires more 
electricity to maintain the temperature for the food. However, no studies were found with 
estimates of the amount of savings; an estimate of 2% was, therefore, used for the 
analysis.  
 

4.3.5 Appliances 
 
The appliances considered for behaviour are dishwashers, clothes washers and clothes 
dryers. Together they account for about 7.5% of the residential electricity consumption; 
in the cases of dishwashers and clothes washers, this estimate does not include the impact 
on hot water use, which is included in the DHW end use.  
 

 Three behaviours were identified where the waste of electricity needed for appliances 
could be reduced through behaviour change. They are: 

 
� Air-drying dishes rather than use the heater in the dishwasher 
� Minimizing hot and warm water cycles in clothes washing 
� Using temperature/moisture sensor to turn off clothes dryer. 

 
� Air-drying dishes in dishwasher 
 
Q: When you use a dishwasher, how often do you air-dry the dishes? I.e., rather than let 
the dishwasher complete the dry cycle, you open the dishwasher door and let the dishes 
dry in the open air. 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – With dishwashers 
Applicable end use Dishwasher 
Estimated unused energy services 18% 
Net baseline behaviour 40% 
Eligible population 60% 

 
Dishwashers use a heating element to assist in drying the dishes after the wash and rinse 
cycles. An alternative to this is simply to open the door at the end of the rinse cycle and 
allow the already hot dishes to dry in the air.  
 
The savings estimate assumes that participants can watch the dishwasher and open the 
door at the correct time or that the dishwasher has a “no heat dry” option. The savings 
estimate is based on 30% of the dishwasher’s electricity consumption being used by the 
drying element (electricity to heat the water is included in DHW).  
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� Minimizing hot and warm water wash 
 
Q: What share of your laundry is done with cold water wash and rinse? 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – Electric water heaters 
Applicable end use Electric DHW 
Estimated unused energy services 27% 
Net baseline behaviour 61% 
Eligible population 39% 

 
Eliminating hot and warm water wash has been one of the earliest behaviour initiatives 
undertaken by Power Smart.  
 
The savings estimate is based on having all clothes washing done in cold water. As 
clothes washing accounts for 27% of the DHW electricity usage, the potential savings are 
27%.  

 
� Using temperature/moisture sensor for clothes dryer  
 

Assumptions Used for Analysis 
Applicable Dwelling Type All detachments – Electric clothes dryers 
Applicable End Use Clothes Dryer 
Estimated Unused energy services 10% 
Share of dryers with sensor 50% 
Baseline behaviour  41% 
Eligible Population 9% 

 
Clothes dryers typically come with a timer to control the duration of the drying cycle. 
However, since the 1980s, the upper end dryers have also included a temperature or 
moisture sensor to control the shut off of the dryer, which is expected to reduce the 
amount of “over drying” that may result from using a timer and “guessing” how long it 
will take for the clothes to dry.  
 
The California Flex Your Power website estimates that savings are in the range of 10% to 
15% of dryer energy use. It is estimated that 50% of dryers have a moisture sensor.  
 

4.3.6 Computers and Peripherals 
 

This end use includes computers as well as electricity-using peripherals such as monitors, 
faxes, scanners, multifunction devices, printers, external drives, networking hubs, 
speakers, wireless keyboards and mice and other devices. These end uses account for 
about 4% of residential electricity consumption in the Base Year. 

 
 Three behaviours were identified where the waste of electricity needed for appliances 

could be reduced through behaviour change. They are: 
 

� Activating power management features 
� Shutting off PC and monitor when not in use 
� Shutting off only the monitor when not in use. 
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As noted previously in Section 2, in the Residential sector, electricity consumption for 
personal computers is expected to increase despite the move to more energy-efficient flat 
screen technology. This is due in part to the growing preference for larger monitor 
screens and the trend towards longer operating hours both in full operating mode and in 
idle mode. There is also a move towards increasing the numbers and functionality of 
computer peripherals, increasing consumption further. 
 
The savings noted below are based on a hierarchy, with each level being incremental to 
the previous level of savings.  

 
� Activating power management features 
 
Q: Are the Power Management features enabled for this computer equipment? That is, 
does the screen turn off after a period of time (such as 20 minutes) and does the hard 
drive stop spinning (you can usually hear the drive as it starts and stops)? 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – All fuels 
Applicable end use Computer and peripherals 
Estimated unused energy services 29% 
Net baseline behaviour 85% 
Eligible population 15% 

 
The first level of energy savings for PCs is to enable the power management features that 
are built in as part of the operating system. Typically these include putting the monitor 
into power-saving mode and shutting down the hard drive after a user-specified period of 
inactivity. Initially, this software was somewhat problematic and developed a bad 
reputation for causing the operating system to have to be re-booted. However, since the 
turn of the century, it has been quite reliable and there is no longer a valid reason not to 
use it.  
 
This behaviour is to ensure that the power management features are enabled and thus 
reduce the electricity consumption when the computer is on but idle. This applies to the 
15% of residential computers that do not currently have the power management features 
enabled. 
 
� Shutting off PC and monitor when not in use 

 
Q: How often does your household turn off all the computer components when they are 
not being used? 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – All fuels 
Applicable end use Computer and peripherals 
Estimated unused energy services 6% 
Net baseline behaviour 58% 
Eligible population 42% 
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This behaviour addresses turning off the computer and monitor when not in use. It 
assumes that power management is enabled for 85% of the users and not for the 
remaining 15%.  
 
The savings estimate noted is additional to the savings for implementing the power 
management features.  

 
� Shutting off only the PC monitor when not in use 

 
Q: How often does your household turn off the computer monitor when it is not being 
used? 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – All fuels 
Applicable end use Computer and peripherals 
Estimated unused energy services 3% 
Net baseline behaviour 19% 
Eligible population 23% 

 
This behaviour addresses those people who do not turn off the computer and monitor but 
only turn off the monitor.  
 
The savings estimate noted is additional to the savings for implementing the power 
management features. However, it is not additive to the previous behaviour because it 
purports to have all of the population turn off both the PC and the monitor.  
 

4.3.7 TV and Entertainment 
 
Television, television peripherals and other electronics together represent about 5% of the 
residential load in the Base Year. As noted in the Reference Case, this load is growing 
rapidly and the standby loads are now significant. While proposed Energy Star 
regulations will reduce standby losses to about one watt per device from the current 
average of about three watts for some devices, the expansion of HD TV and the 
associated set-top boxes is a significant concern.  
 

 Three behaviours were identified where the electricity consumption, including stand-by 
losses for TV and entertainment systems, could be reduced through behaviour change. 
They are: 

 
� Turning off the TV when no one is watching the program 
� Un-plugging the TV from the wall – regularly and when on vacation 
� Up-plugging the entertainment system from the wall – regularly and when on 

vacation. 
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� Turning off TV when no one is watching 
 
Q: How often does your household turn off the TV or entertainment system when leaving 
the room and no one is actively watching it? 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – All fuels 
Applicable end use Television and peripherals 
Estimated unused energy services 15% 
Net baseline behaviour 79% 
Eligible population 21% 

 
The most basic behaviour to reduce the electricity usage of televisions is to turn it off 
when no one is watching. The REUS reported that 87% of respondents always or usually 
did this, while the Panel Survey had a lower estimate of 71%. The average was taken as 
the baseline. It is interesting to note that 6% of the Panel Survey respondents, in response 
to this question, reported that they never turned their TV off.  
 
The potential savings estimates come from reported time the TV was on in the REUS and 
an estimate of four hours per day of actual viewing. This was cross-checked with data 
from the Panel Survey responses of how often respondents turn the TV off. 

 
� Unplugging the TV – regularly  
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – All fuels 
Applicable end use TV and peripherals. 
Estimated unused energy services 19% 
Net baseline behaviour Assumed 0% 
Eligible population 100% 

 
As noted above, standby losses are a significant and growing element in residential 
electricity consumption. The only way to prevent these losses is to unplug the unit in 
question but this behaviour comes with a significant cost, not only for the delay in time to 
turn on the device but also for reprogramming the unit, such as finding the active 
channels. 
 
The Panel Survey was used to probe peoples’ willingness to unplug units with standby 
losses from the wall when not in use. Two alternatives were tested: unplugging the TV 
every time it was turned off, and unplugging it when it would not be used for a significant 
period of time. It was assumed that no one does this at the present time. 
 
The savings were estimated based on REUS data about the type and number of TVs and 
video equipment, including cable/satellite boxes currently installed, and study data11 on 
the standby losses from these units. 

 

                                                 
11 Fung et al., “Standby power requirements of household appliances in Canada,”  Energy and Buildings (April 
2002). 
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� Unplugging the TV – when on vacation 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – All fuels 
Applicable end use TV and peripherals. 
Estimated unused energy services 1.3% 
Net baseline behaviour Assumed 0% 
Eligible population 100% 

 
This is the same analysis as above but looks at the impact from unplugging the equipment 
when on vacation, assumed to be three weeks per year. 
 
� Unplugging entertainment system – regularly  
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – All fuels 
Applicable end use Other electronics 
Estimated unused energy services 31% 
Baseline behaviour  Assumed 0% 
Eligible population 100% 

 
This behaviour is the same as the previous one, except that it is focused on the 
entertainment systems, such as stereos, rather than on the TV.  
 
The energy savings were on REUS estimates of installed stock and study data on the 
standby losses. 

 
� Unplugging entertainment system – when on vacation 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – All fuels 
Applicable end use Other electronics 
Estimated unused energy services 2.2% 
Baseline behaviour  Assumed 0% 
Eligible population 100% 

 
Again, this is the estimated potential from unplugging entertainment systems for three 
weeks per year. 
 

4.3.8 Small Appliances 
 
Small appliances, which include a myriad of devices that use small “brick” chargers, 
account for about 7% of the residential electricity consumption in the Base Year. The 
Panel Survey found that, on average, households have 3.2 “brick” chargers and about 1.6 
of them are left plugged in continuously. However, it should also be noted that 23% of 
households have five or more “brick” chargers and almost 10% of the households have 
five or more of these chargers plugged in at any one time.  
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� Unplugging chargers when not in use 
 

Assumptions Used for Analysis 
Applicable dwelling type All detachments – All fuels 
Applicable end use Small appliances and other 
Estimated unused energy services 3.1% 
Net baseline behaviour 53% 
Eligible population 47% 

 
 This behaviour consists of routinely having these chargers unplugged from the wall and 

only plugging them in when the actual appliance, such as the cell phone is being charged.  
 

The Panel Survey found that houses typically had 3.2 “brick” chargers, of which half 
were plugged in continuously. The energy savings is based on a standby loss for a cell 
phone charger of two watts.  

 
4.4 DESCRIPTION OF COMMERCIAL SECTOR BEHAVIOUR MEASURES  
 
This section provides a brief description of each of the Commercial sector electricity-saving 
behaviours that are included in this study, as listed in Exhibit 4.2. 
 

Exhibit 4.2: Electricity Saving Behaviours – Commercial Sector 
 

 
Lighting 
� Making use of daylighting 
� Turning off task lights when not in use 
� Using task lights instead of ambient lighting 
� Reducing or eliminating unnecessary lighting 
 
Space Heating / Cooling 
� Adjusting heat up in summer 
� Adjusting heat down in winter 
� Using shades/blinds – Summer 
� Using shades/blinds – Winter 
� Using natural ventilation – Summer 
� Keeping entrance/warehouse doors closed 
 

 
Refrigeration 
� Maintaining proper temperature 
 
Plug Loads 
� Activating power management features 
� Shutting off PC and monitor when not in use 
� Shutting off monitor when not in use 
� Switching off computer power bar when not in 

use 
� Shutting off idle equipment 
 
Whole Building 
� Taking stairs rather than elevator 
� Changing hours of activity 
 

 
The discussion of Commercial sector behaviour measures is also organized by major end use. In 
each case, the discussion is structured as follows: 
 
� Summary of base data 
� Description of behaviour measure 
� Discussion of energy savings estimate. 
 
The Panel Survey data were collected as part of the same panel used for the residential 
customers. Residential customers were screened to determine that they: worked full time; spent 
most of their working time in a building; and were not managers or facility managers (their 
energy-efficiency decisions would be classed as O&M rather than behaviour). This resulted in a 
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sample size of 281. The number of employees working in the companies ranged from fewer than 
four to more than 100, with an average employment of 225. 
 
The regional breakdown of responses was as follows: 
 

Region Unweighted Weighted 
Lower Mainland 97 163 
North and South Interior 96 53 
Vancouver Island 78 58 

 
The response by building type was as follows: 
 

Building Type Unweighted Weighted 
Education 20 21 
Health Care 34 34 
Food Store 9 8 
Restaurant 5 6 
Lodging/Residential 14 18 
Office 86 93 
Industrial 33 30 
Retail 28 22 
Public Assembly 5 3 
Mixed Use 12 14 
Warehouse 17 17 
Other 16 14 

  
As shown in the table above, responses covered a wide diversity of building types. However, it 
means that, with the exception of “Office,” the sample sizes are too small to provide meaningful 
data at the building type level; therefore, the baseline data is provided at the level of the overall 
Commercial sector. 
 
4.4.1 Lighting 

 
Lighting is the major commercial end use and in the Base Year accounted for about 44% 
of the commercial electricity consumption when general lighting, secondary lighting, 
tertiary lighting and outdoor lighting are considered. 
 
A number of behaviours were identified where the waste of lighting could be reduced 
through behaviour change. They are: 
 
� Making use of daylighting 
� Turning off task lights when not in use 
� Using task lights instead of ambient lighting 
� Reducing or eliminating unnecessary lighting. 

 



BC Hydro Conservation Potential Review 2007   –Behavioural Changes– 
 

Marbek / Cullbridge / Habart / Lutzenhiser / Ghoulem Page 49 

� Making use of daylighting 
 
Q: How often do you make use of daylight by not turning electric lights on or by turning 
on fewer electric lights? 
 

Assumptions Used for Analysis 
Applicable building type All Commercial 
Applicable end use General lighting 
Estimated unused energy services 2% 
Net baseline behaviour 38% 
Eligible population 39% 

 
This behaviour applies to office workers whose workspace has natural light and who 
have the ability to turn off some of the lighting around their workspace. The behaviour is 
focused on getting employees to turn off indoor lighting (either ambient or task) when 
there is sufficient natural light for them to do their job.  
 
From the Panel Survey, 13% of respondents cannot control the lighting, while 11% are 
too far from a window and 38% make use of daylighting. The remaining eligible 
population is, therefore, 39%. For the analysis, energy savings is estimated by comparing 
this action to typical savings from daylight controls for perimeter lighting, which was a 
30% reduction for 20% of the lights, or a net effect of 6%. 

 
� Turning off task lights when not in use 
 
Q: Do you have task lighting in your workplace? 
Q: How often do you turn off task lighting when not in use? 
 

Assumptions Used for Analysis 
Applicable building type All Commercial 
Applicable end use General lighting 
Estimated unused energy services 0.4% 
Share with task lighting 32%  
Net baseline behaviour 77% 
Eligible population 7% 

 
This behaviour applies to office workers whose workspace has task lights, and focuses on 
the behaviour of turning off the task lights when away from the office, such as being at 
meetings, lunch, etc. The survey indicated that task lighting is common across all 
building types with shares ranging between 11% (industrial) to 46% (lodging); an 
average of 32% of workers have task lights. Of these, 77% report that they turn them off 
when not necessary (an average of 2.8 hours per day). The remaining population is the 
23% of those with task lights who do not routinely turn them off, which amounts to 7% 
of the population. 
 
For this analysis, it is assumed that task lighting accounts for 20% of the lighting load 
and this can be reduced by 2.8 hours out of an 8-hour day.  
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� Using task lights instead of ambient lighting  
 
Q: How often do you use task lights instead of overhead lights? 
 

Assumptions Used for Analysis 
Applicable building type All Commercial 
Applicable end use General lighting 
Estimated unused energy services 4% 
Share with task lighting 32% 
Net baseline behaviour 44% 
Eligible population 11% 

 
This behaviour applies to office workers who both have task lighting (32%) and have 
control of the ambient lighting (88%). It encourages them to turn off some of the ambient 
lighting and rely more on the task lighting. Forty-four per cent reported that they do this, 
leaving an eligible population of 11%. 
 
The energy saving is based on the assumption that twice as much ambient light is turned 
off as is used by the task lighting. If task lighting accounts for only 17% of the total 
lighting load in buildings with task light, this assumption may be low.  

 
� Reducing or eliminating unnecessary lighting 
 
Q: How would you describe the amount of light in your current work environment – too 
bright, about right, too dim? 
Q: Are you able to turn off or eliminate some of the unnecessary lighting? 
 

Assumptions Used for Analysis 
Applicable building type All commercial buildings 
Applicable end use General lighting, secondary lighting 
Estimated unused energy services 1% 
Net baseline behaviour n/a 
Eligible population 8% 

 
This behaviour is focused on employees in offices that have more lighting than 
employees feel they need and where it is possible for the employees to turn off some of 
the unnecessary lighting. Sixteen per cent of respondents reported that their work 
environment was too bright and 48% said that they could turn off some of the 
unnecessary light. This leaves an eligible population of 8%, which consists of those 
employees in overlighted spaces who can control the lighting.  
 
The energy savings is based on an assumption that the space is 10% overlighted. 
 

4.4.2 Space Heating / Cooling  
 
Space heating and cooling account for about 7% of commercial building electricity 
usage.  
 
A number of behaviours were identified where the energy demands of space heating and 
cooling could be reduced through behaviour change. They are: 
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• Adjusting the heat up in summer 
• Adjusting the heat down in winter 
• Using shades and blinds in summer 
• Using shades and blinds in winter 
• Using natural ventilation in summer 
• Keeping entrance/warehouse doors closed. 
 
� Control of indoor heating 
 
Q: Who controls the heat in your workplace? 
 

Central thermostat, controlled by management 58% (n=281) 
Central thermostat, controlled by employees 21% (n=281) 
Employees control personal space heaters 9% (n=281) 
Each room has a thermostat controlled by employees 1% (n=281) 
Space is not conditioned 4% (n=281) 
Share of space controlled by employees 31% 

 
� Adjusting heat up in summer 
 
Q: In summer, would you say that the temperature in your workplace is: too hot most of 
the time; just right most of the time; too cold most of the time? 
Q: You say that in the summer the temperature is just right most of the time. If your 
workplace was air conditioned, how willing would you be to have the air conditioning 
turned down to reduce electricity usage? 
Q: How much warmer in the summer would you be willing to have the temperature in 
your workplace? 
 

Assumptions Used for Analysis 
Applicable building type All Commercial 
Applicable end use Space cooling 
Estimated unused energy services 1% 
Net baseline behaviour n/a 
Eligible population 12% 

 
This behaviour is focused on employees who find the temperature of their workplace to 
be comfortable and who have some control over the temperature. The behaviour is then 
to have employees turn the temperature up in the summer months when air conditioning 
loads are high. Forty per cent of respondents reported that their temperature was 
comfortable and, in response to a separate question, respondents were willing to have the 
temperature raised by 2.4ºC. 
 
The energy savings was based on a 2% decrease in cooling energy per degree of 
temperature increase.  
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� Adjusting heat down in winter 
 
Q: In winter, would you say that the temperature in your workplace is: too hot most of 
the time; just right most of the time; too cold most of the time? 
Q: You say that in the winter the temperature is just right most of the time. In order to 
reduce electricity use, how willing would you be to have the winter heat setting turned 
down? 
Q: How much cooler would you be willing to have the temperature in your workplace? 
 

Assumptions Used for Analysis 
Applicable building type All Commercial 
Applicable end use Space heating 
Estimated unused energy services 1% 
Net baseline behaviour n/a 
Eligible population 15% 

 
Similar to the previous behaviour, this behaviour is focused on employees who find the 
temperature of their workplace to be comfortable and who have some control over the 
temperature. The behaviour is then to have employees turn down the temperature in the 
winter months when heating loads are high. 
 
The Panel Survey identified that 47% found the temperature comfortable, 31% had 
control of the heat and, in a separate question, respondents were willing to have the 
temperature decreased by 2.2ºC.  
 
The impact on space heating loads was assumed to be the same as for residential space 
heating, or about 2% for a 9-hour day. 

 
� Using shades/blinds – summer  
 
Q: How often do you close your workplace shades or blinds in the summer to limit the 
solar heat gain to interior spaces? 
 

Assumptions Used for Analysis 
Applicable building type All Commercial 
Applicable end use Space cooling 
Estimated unused energy services 1% 
Net baseline behaviour 43% 
Eligible population 21% 

 
This behaviour is targeted at office workers who work near windows and have control of 
blinds and is intended to encourage employees to draw the blinds to reduce solar gains in 
the office buildings.  
 
The Panel Survey found that 7% of the respondents did not face the sun and 29% had no 
shades or blinds. Of the remainder, 43% reported that they did the behaviour. 
 
The energy savings is based on the assumption that closing the blinds would reduce air 
conditioning loads by about 5%. This is consistent with the blinds reducing solar gains by 
about 25%.  



BC Hydro Conservation Potential Review 2007   –Behavioural Changes– 
 

Marbek / Cullbridge / Habart / Lutzenhiser / Ghoulem Page 53 

 
� Using shades/blinds – winter  
 
Q: How often do you open your workplace shades or blinds in the winter to allow the sun 
to directly warm interior spaces? 
 

Assumptions Used for Analysis 
Applicable building type All Commercial 
Applicable end use Space heating 
Estimated unused energy services 2% 
Net baseline behaviour 73% 
Eligible population 23% 

 
Similar to the previous behaviour, this behaviour is targeted at office workers who work 
near windows and have control of blinds but is intended to encourage employees to open 
the blinds during cold weather to allow solar gains to help heat the office buildings.  
 
The Panel Survey found that 4% either didn’t have shades or didn’t face the sun. About 
73% of the population practiced the behaviour, while 23% did not. 
 
The savings estimate is based on Government of Canada testing at the Canadian Centre 
for Housing Technology (CCHT)12 of an automated blind system which found a 7% 
reduction in heating load by opening windows in winter and closing them in summer. 

 
� Using natural ventilation – summer  
 
Q: How often do you open your workplace windows in the summer when it is hot to 
reduce the air conditioning load? 
 

Assumptions Used for Analysis 
Applicable building type Buildings with opening windows 
Applicable end use Space Cooling 
Estimated unused energy services 4% 
Net baseline behaviour 30%  
Eligible population 17% 

 
This behaviour is focused on workers in office buildings with both air conditioning and 
windows that open and is intended to encourage employees to open the windows rather 
than use the air conditioning in hot weather.  
 
The Panel Survey found that 53% of respondents had windows that open and 30% 
reported opening them for ventilation. The savings estimate is based on the assumption 
that opening windows would reduce air conditioning loads by 75%. 
 

                                                 
12 Natural Resources Canada, “Photocell-activated Blind Control,” 2004, http://www.ccht-cctr.gc.ca/ 
blindcontrol_e.html  
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� Keeping entrance/warehouse doors closed – winter  
 
Q: If any of the doors at your workplace are used for public/business access, how often 
are they left open? 
 

Assumptions Used for Analysis 
Applicable building type All Commercial 
Applicable end use Space heating 
Estimated unused energy services 1% 
Net baseline behaviour 69% 
Eligible population 18% 

 
Open doors allow conditioned air (both heated and cooled) to escape from the building. 
This behaviour is likely most effective with buildings with large doors such as 
warehouses, buildings with loading bays and garages. However, to a lesser extent it is 
also applicable to buildings such as retail stores where customers are entering and exiting 
the building frequently.  
 
About 13% of respondents did not have public access doors while 18% reported they 
were left open.  
 
The energy impact was based on the assumption of one door per business and estimates 
how much additional load would be put on the heating system by leaving the door open.  

 
� Keeping entrance/warehouse doors closed – summer  
 
Q: If any of the doors at your workplace are used for public/business access, how often 
are they left open? 
 

Assumptions Used for Analysis 
Applicable building type All Commercial 
Applicable end use Space cooling 
Estimated unused energy services 0.4% 
Net baseline behaviour 69% 
Eligible population 18% 

 
This is the same behaviour as above but with the impacts on air conditioning. 
 

4.4.3 Refrigeration 
 
While refrigeration accounts for about 10% of the commercial electricity consumption, 
only a small share of this is under the influence of employee behaviour, such as the use of 
refrigerators in lunch rooms, etc. This usage likely accounts for much less than 1% of 
commercial consumption. 
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� Maintaining proper temperature 
 
Q: Does your workplace have one or more refrigerators for storing food – in a break or 
lunch room for example? 
Q: Do you know if anyone checks the refrigerator temperature settings? 
 

Assumptions Used for Analysis 
Applicable building type All Commercial 
Applicable end use Refrigeration 
Estimated unused energy services 1% 
Net baseline behaviour 49% 
Eligible population 51% 

 
Refrigerators typically combine the on-off switch and the temperature selection as one 
control that the user must adjust when installing the product. However, the control does 
not provide a temperature scale, so the user must adjust the setting until the food either 
spoils or freezes.  
 
Ninety-one per cent of respondents reported having a refrigerator for storing food and 
26% reported that they knew that someone checked the refrigerator temperature. Half of 
the respondents were unsure if it was checked. Assuming that the same proportion of the 
“don’t know” were checked, then the eligible population is 51%. 
 
The energy savings estimates were based on the same assumptions as for the Residential 
case. 
 

4.4.4 Plug Loads 
 

In the Commercial sector, plug loads include computers as well as electricity-using 
peripherals such as monitors, faxes, scanners, multi-function devices, printers, external 
drives, networking hubs, speakers, wireless keyboards and mice and other devices. 
Together they account for about 9% of commercial electricity consumption.  

 
 Three behaviours were identified where the waste of electricity needed for computers 

could be reduced through behaviour change. They are: 
 

� Activating power management features 
� Shutting off PC and/or monitor when not in use 
� Switching off computer power bar when not in use. 

 
In addition to the PCs, there is a range of other equipment that can also be turned off to 
reduce electricity consumption. In addition to electronics, such as fax machines and 
copiers, the list includes items such as coffee makers, water coolers, etc.  
 
As noted previously, electricity consumption for personal computers is expected to 
increase despite the move to more energy-efficient flat screen technology. This is due in 
part to the growing preference for larger monitor screens and the trend towards longer 
operating hours both in full operating mode and in idle mode. There is also a move 
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towards increasing the numbers and functionality of computer peripherals, increasing 
consumption further. 

 
The savings noted below are based on a hierarchy, with each level being incremental to 
the previous level of savings.  

 
Seventy-three per cent of the people in the survey reported that they regularly used a PC 
at work.  

 
It should be remembered that these results are based on self-reporting and appear to be 
much higher than data found in literature from the United States. There, studies show 
widely varying turn-off rates for desktop computers, ranging from 0% to 91%,13 and 
night-time audits of several U.S. businesses showed fully 60% of desktop computers left 
on at night.14 Similarly, activation of power management in desktop computers in the 
U.S. is remarkably low, with power management estimated to be functioning in just 6% 
of desktop computers in the Commercial sector according to U.S. Energy Star 
estimates.15 Some users may mistake the screensaver as an effective power management 
utility although survey data from two U.S. federal buildings suggest that only 20%-30% 
of computer users believe this.16 
 
BC Hydro may want to confirm this self-reported data. It may be possible to interview IT 
managers in larger institutions, or perhaps collect data as part of walk-through audits 
being done for other purposes, such as lighting retrofits.  
 
� Activating power management features 
 
Q: When you are away from your computer during the day, is it pre-set to go into a 
“power-saving” or “sleep” mode after not being used for a few minutes? 

 
Assumptions Used for Analysis 

Applicable building type All Commercial 
Applicable end use Computer equipment 
Estimated unused energy services 45% 
Net baseline behaviour 83% 
Eligible population 17% 

 
The first level of energy savings for PCs is to enable the power management features that 
are built in as part of the operating system. Typically, these include putting the monitor 
into power-saving mode and shutting down the hard drive after a user-specified period of 
inactivity. Initially, this software was somewhat problematic and developed a bad 
reputation for causing the operating system to have to be re-booted. However, since the 
turn of the century, it has been quite reliable and there is no longer a valid reason not to 
use it.  
 

                                                 
13 Webber et al., 2006. See also Smith et al., 2002. 
14 Roberson et al., 2004.  
15 Energy Star, 2005. 
16 Smith et al., 2002. 
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This behaviour is to ensure that the power management features in the operating system 
are enabled, thus reducing the electricity consumption when the computer is on but idle. 
Eighty three per cent of respondents report that the power management features are 
activated on their PCs. 
 
The energy savings are based on BC Hydro’s recommendations17 for the impact of 
personal computer energy consumption. 

 
� Shutting off PC and monitor when not in use 
 
Q: When you leave work, how often do you turn off all the computer components? This 
can be done by turning off each component, or by turning off a power bar. 
 

Assumptions Used for Analysis 
Applicable building type All Commercial 
Applicable end use Computer equipment 
Estimated unused energy services 4% 
Net baseline behaviour 47% 
Eligible population 53% 

 
This behaviour addresses turning off the computer and monitor when not in use and 
assumes that power management is already activated. Forty-seven per cent report that 
they turn off both the PC and the monitor when they leave work. 
 
The savings estimate noted is additional to the savings for implementing the power 
management features.  

 
� Shutting off only monitor when not in use 
 
Q: When you leave work, how often do you turn off your computer monitor? 
 

Assumptions Used for Analysis 
Applicable building type All Commercial 
Applicable end use Computer equipment 
Estimated unused energy services 1% 
Net baseline behaviour 33% 
Eligible population 36% 

 
This behaviour addresses turning off the monitor when not in use for people who say that 
they do not turn off both the computer and monitor.  
 

                                                 
17 BC Hydro, Blue Box Tips and To-Dos. Developed for Catalyst Paper pilot project. 
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4.4.5 Whole Building 
 

Two behaviours were identified under the “catch all” category of Whole Building. These 
are:  

 
� Taking the stairs rather than the elevator 
� Changing the hours of activity of the business.  

 
� Taking the stairs rather than the elevator 
 
Q: Does your workplace have an elevator that everyone can use? 
Q: When going up or down 3 floors or less, how often do you take the stairs rather tan 
the elevator? 
 

Assumptions Used for Analysis 
Applicable building type Commercial buildings with elevators 
Applicable end use Elevators 
Estimated unused energy services 1% 
Net baseline behaviour 58% 
Eligible population 19% 

 
This behaviour is focused on employees in all buildings with elevators, and encourages 
people to take the stairs rather than the elevator when going up or down three stories or 
less. The Panel Survey reported 45% of the buildings had elevators and 58% of those 
with elevators reported that they took stairs up or down three floors.  

 
� Changing the hours of activity of the business 
 
This behaviour takes a broader look at the willingness to change the hours of work at a 
business in order to reduce the peak loading. The survey provided three alternate hours of 
work, and then asked respondents their willingness to change to these regimes. The three 
schedules are: 
 
� Work four, 10-hour days per week, excluding Saturdays and Sundays 
� Work a five-day, 8-hour schedule, but include working one weekend 
� Work Monday to Friday 7 am to 3:30 pm (with a half hour lunch break). 
 
Each of these alternatives would reduce loading over the evening peak period. However, 
this is different from the previous behaviours, which can be undertaken by one or a few 
people. This behaviour requires an agreement from all parts of the company and a 
corporate decision to implement it.  
 
Q: Would you be willing to work four 10-hour days per week (excluding Saturday and 
Sunday), if your employer permitted it? 
 

Assumptions Used for Analysis 
Applicable building type All Commercial 
Estimated peak energy reduction  
Share willing to shift work hours 35% (n=281) 
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Q: Would you be willing to work a 5-day, 8-hour schedule that includes working at least 
one weekend day, if your employer permitted it? 
 

Assumptions Used for Analysis 
Applicable building type All Commercial 
Estimated peak energy reduction  
Share willing to shift work hours 11% (n=281) 

 
Q: Would you be willing to work Monday to Friday from 7 am to 3:30 pm (with a half-
hour lunch break), if your employer permitted it? 
 

Assumptions Used for Analysis 
Applicable building type All Commercial 
Estimated peak energy reduction  
Share willing to shift work hours 32% (n=281) 

 
 
4.5 SUMMARY OF POTENTIAL UNBUNDLED ELECTRIC ENERGY SAVI NGS 
 
4.5.1 Residential Sector 
 

Exhibit 4.3 provides a summary of the potential Residential sector customer behaviour 
electricity savings for the total BC Hydro Service Area. The results are presented by 
behaviour measure.  
 
Results by dwelling type are provided in Appendix C. 
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Exhibit 4.3: Summary of Potential Customer Behaviour Electricity Savings for the  
Total BC Hydro Service Area – Residential Sector 

 

 
 

Base Year 
Consumption 

(GWh/yr.) Behaviour Measure

Unused Energy 
Services               

(% of Base Year) Eligible Population
Unbundled  

Potential  (GWh/yr)

Space Heating 3,836 Temperature setback - over night 3% 37% 105
3,836 Temperature setback - during day 2% 42% 75
3,836 Heat only occupied parts of house 1% 13% 26
3,836 Maintain weatherstripping 2% 43% 82
3,836 Install storm windows 1% 23% 44

Sub-total 9% 333

Air Conditioning 268  Close windows & blinds 4% 23% 11
268  Increase temperature 3 deg. C 9% 55% 25

Sub-total 13% 36

Lighting 2,523 Low wattage incandescent bulbs 2% 35% 55
2,523 Only necessary outdoor lighting 2% 24% 45
2,523 Turn off lights when no one in room 10% 22% 252

Sub-total 14% 352

DHW 1,500 Turn off DHW when on vacation 1% 80% 10
1,500 Reduce temperature of DHW 1% 86% 16
1,500 Minimize hot and warm wash 27% 39% 405

Sub-total 29% 431

Refrigeration 1,444 Maintain proper refrigerator temp. 3% 80% 46
611 Maintain proper freezer temp. 3% 83% 20
611 Defrost freezer more frequently 1% 49% 6

Sub-total 12% 72

Appliances 77 Air dry dishes in dishwasher 18% 60% 14
960 Use sensor for clothes dryer 1% 9% 9

1,204 Brick chargers 3% 51% 38
Sub-total 5% 60

Computers 587 Activate power management 28% 15% 167
587 Shut off PC and monitor 6% 66% 34
587 Shut off monitor 3% 23% 17

Sub-total 37% 219

TV & Entertainment 663 Turn off TV when no-one watching 15% 21% 99
663 Unplug TV regularily 19% 100% 128
663 Unplug TV when on vacation 1% 100% 9
235 Unplug sterio regularily 31% 100% 74
235 Unplug sterio when on Vacation 2% 100% 5

Sub-total 35% 315

Residential Total 16,108 11% 1818
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4.5.2 Commercial Sector 
 

Exhibit 4.4 provides a summary of the behaviour for the total BC Hydro Service Area. 
The results are presented by behaviour measure. 

 
Exhibit 4.4: Summary of Potential Customer Behaviour Electricity Savings for the Total 

BC Hydro Service Area – Commercial Sector 

Base Year 
Consumption 
(GWh/yr.) Behaviour Measure

Unused Energy 
Services               
(% of Base 
Year)

Eligible 
Population

Unbundled  
Potential  
(GWh/yr)

Lighting 3,388 Make use of daylighting 2.3% 39% 78
3,388 Turn off task lights 0.4% 7% 15
3,388 Use task instead of ambient light 3.8% 11% 129
3,388 Reduce unnecessary lights 0.8% 8% 26

Sub-total 7.3% 248

HVAC 292 Adjust heat up in summer 0.6% 12% 2
414 Adjust heat down in winter 0.7% 15% 3
292 Use shades / blinds - summer 1.1% 22% 3
414 Use shades / blinds - winter 1.6% 23% 7
292 Use natural ventilation - summer 4.4% 17% 13
414 Keep doors closed - winter 1.1% 18% 5
292 Keep doors closed - summer 0.4% 18% 1

Sub-total 4.6% 33

Plug Loads 423 Activate Power Management 44.7% 17% 189
423 Turn off PC & monitor 4.3% 53% 18
423 Turn off monitor only 1.4% 36% 0

Sub-total 24.5% 207

Whole Building 496 Refrigerator 0.6% 51% 3
76 Elevator 0.9% 19% 1

Sub-total 0.6% 3

Commercial Total 13,100 3.8% 492

 
 
4.6 SUMMARY OF POTENTIAL UNBUNDLED ELECTRIC PEAK LOAD 

SAVINGS 
 
The capacity savings associated with the various behaviours have been developed in accordance 
with the approach used for the Residential and Commercial Phase II reports. Where possible the 
same load shape hours-use factors have been used. 
 
The four peak periods are as follows: 
 
� Peak Period 1: Annual System Peak Hour – For BC Hydro, this has traditionally been 

the hour ending at 6 pm on a day in December or January; it is highly correlated with the 
coldest day of the year. 

 
� Peak Period 2: System Critical Peak Days – The 4 to 9 pm period on the four highest 

System Peak Days; totals 20 hours. 
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� Peak Period 3: Typical Winter Peak Day – This adds the morning peak 8 am to 1 pm 
to the System Critical Peak Day definition; totals 40 hours per year. 

 
� Peak Period 4; Winter Peak Energy – This uses the Typical Winter Peak Day 

definitions (8 am to 1 pm and 4 to 9 pm) for all winter weekdays when minimum daily 
temperature is below 0°C. Typically this consists of 45 days, or about the number of 
weekdays in December and January (not counting holidays), or 450 hours per year. 

 
4.6.1 Residential Sector 

 
Exhibit 4.5 presents a summary of the peak load reductions that would occur as a result 
of the unbundled electric energy savings presented in the preceding Section 4.5.1.  
 
It should be noted that two of the Residential sector behaviours were not expected to have 
an impact on any of the four peak periods. They are: 

 
� Temperature setback – over night. This energy savings does not occur on any of the 

peak periods as it is assumed that the majority of houses have recovered to their 
normal temperature by 8 am. 

 
� Air conditioning – This does not occur during the winter peak period.  

 
Finally, it should also be noted that a new load profile was developed for the measure 
Temperature setback – during day. This is because it was assumed that only part of the 
peak load savings would occur during a peak period.  
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Exhibit 4.5: Electric Peak Load Reductions (MW) Relative to Reference Case for the 
Total BC Hydro Service Area – Residential Sector 

 

Behaviour Measure
Unbundled  

Potential  (GWh/yr)
Peak 1 
(MW)

Peak 2 
(MW)

Peak 3 
(MW)

 Peak 4 
(MW)

Space Heating Temperature setback - over night 105 - - - -
Temperature setback - during day 75 32 35 28 19
Heat only occupied parts of house 26 12 11 10 7
Maintain weatherstripping 82 39 37 32 22
Install storm windows 44 21 20 17 12

Sub-total 333 103 103 87 59

Air Conditioning  Close windows & blinds 11
 Increase temperature 3 deg. C 25

Sub-total 36

Lighting Low wattage incandescent bulbs 55 16 17 9 9
Only necessary outdoor lighting 45 13 14 7 7
Turn off lights when no one in room 252 74 80 42 42

Sub-total 352 103 111 59 0

DHW Turn off DHW when on vacation 10 2 2 3 3
Reduce temperature of DHW 16 2 3 4 4
Minimize hot and warm wash 405 63 81 117 117

Sub-total 431 67 86 124 124

Refrigeration Maintain proper refrigerator temp. 46 5 5 5 5
Maintain proper freezer temp. 20 2 2 2 2
Defrost freezer more frequently 6 1 1 1 1

Sub-total 72 7 8 7 7

Appliances Air dry dishes in dishwasher 14 4 3 2 2
Use sensor for clothes dryer 9 3 2 1 1
Brick chargers 38 6 6 5 5

Sub-total 60 13 11 9 8

Computers Activate power management 167 25 26 22 22
Shut off PC and monitor 34 5 5 4 4
Shut off monitor 17 3 3 2 2

Sub-total 219 32 34 28 28

TV & Entertainment Turn off TV when no-one watching 99 29 31 17 17
Unplug TV regularily 128 38 41 21 21
Unplug TV when on vacation 9 3 3 1 1
Unplug sterio regularily 74 11 11 9 9
Unplug sterio when on Vacation 5 1 1 1 1

Sub-total 315 81 87 50 50

Residential Total 1818 406 439 363 277

 
4.6.2 Commercial Sector 

 
Exhibit 4.6 presents a summary of the peak load reductions that would occur as a result 
of the unbundled electric energy savings presented in the preceding Section 4.5.2.  
 
It should be noted that two of the Commercial sector behaviours were not expected to 
have an impact on any of the four peak periods. They are: 
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� Making use of daylighting. This was assumed to have a minimal impact on the peak, 
as peaks tend to occur during the darkest periods of the year. 

 
� A number of HVAC behaviours will only occur in the summer, and hence will not 

affect winter peak: 
� Adjusting heat up in summer 
� Using shades / blinds – summer 
� Using natural ventilation – summer 
� Keeping doors closed – summer. 

 
Exhibit 4.6: Electric Peak Load Reductions (MW) Relative to Reference Case for the 

Total BC Hydro Service Area – Commercial Sector 
 

Behaviour Measure

Unbundled  
Potential  
(GWh/yr)

Peak 1 
(MW)

Peak 2 
(MW)

Peak 3 
(MW)

Peak 4 
(MW)

Lighting Make use of daylighting 78 - - - -
Turn off task lights 15 40 34 38 37
Use task instead of ambient light 129 353 299 329 327
Reduce unnecessary lights 26 71 60 66 66

Sub-total 248 464 393 433 431

HVAC Adjust heat up in summer 2 - - - -
Adjust heat down in winter 3 3 3 3 3
Use shades / blinds - summer 3 - - - -
Use shades / blinds - winter 7 7 6 7 7
Use natural ventilation - summer 13 - - - -
Keep doors closed - winter 5 5 4 5 5
Keep doors closed - summer 1 - - - -

Sub-total 33 15 13 14 14

Plug Loads Activate Power Management 189 257 222 241 241
Turn off PC & monitor 18 25 21 23 23
Turn off monitor only 0 8 7 8 8

Sub-total 207 290 250 272 272

Whole Building Refrigerator 3 1 1 0 0
Elevator 1 0 0 0 0

Sub-total 3 1 1 0 0

Commercial Total 492 770 657 719 717

 
 
 
 
 



BC Hydro Conservation Potential Review 2007   –Behavioural Changes– 
 

Marbek / Cullbridge / Habart / Lutzenhiser / Ghoulem Page 65 

5.  BEHAVIOURAL ACHIEVABLE POTENTIAL 
 
5.1 INTRODUCTION 
 
This section presents the Residential and Commercial sector Achievable Potential for the study 
period (F2006 to F2026). The Achievable Potential is defined as the proportion of the savings 
identified in the Economic Potential forecast that could realistically be achieved within the study 
period 
 
The remainder of this discussion is organized into the following subsections: 
 
� Description of Achievable Potential 
� Approach to the Estimation of Achievable Potential 
� Summary of Results – Residential Sector 
� Summary of Results – Commercial Sector. 
 
5.2 DESCRIPTION OF ACHIEVABLE POTENTIAL 
 
Achievable Potential recognizes that in many instances it is difficult to induce all customers to 
modify their behaviour as defined in the Economic Potential.  
 
The rate at which customers adopt new behaviours will be influenced by the level of information, 
promotion and other measures put in place by BC Hydro, governments and the private sector to 
motivate people and remove barriers.  
 
Exhibits 5.1 and 5.2 summarize the economic Unbundled Potential and the estimated upper and 
lower achievable bounds estimated in the analysis for the Residential and Commercial sectors. 
As illustrated in the exhibits, electricity savings under Achievable Potential are typically less 
than in the Economic Potential forecast. Two key considerations contribute to this outcome: 
 
� Savings per Participant. The level of savings estimated as part of the Economic 

Potential are based on persuading people to undertake the measure 100% of the time. 
Given the reality of multiple people in a household and competing demands for time and 
attention, it is reasonable to assume that while programs will increase the level of energy 
efficient behaviours, they will not reach 100%. 

 
� Rate of Market Penetration. The level of savings also includes increasing the number 

of people routinely undertaking the actions. This will be a function of the success of 
DSM marketing programs and factors outside of BC Hydro’s control, such as interest in 
greenhouse gases (GHGs) and climate change. Quality of marketing and on-going 
support of the behaviour change will be critical to achieving and maintaining the savings 
over the planning horizon. Incentives can be made available, but not in the traditional 
method of providing an incentive for a unit of efficient technology. Rather, more indirect 
approaches, such as providing incentives based on reduced whole house consumption 
over a period of time, must be used as the impact of individual behaviours can not be 
measured in any practical sense.  
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Any estimate of Achievable Potential over a 20-year period is necessarily subject to uncertainty; 
therefore, Exhibit 5.1 presents the achievable results as a band of possibilities, rather than a 
single line.  
 
� The “Lower ” Achievable Potential assumes B.C. market conditions that are similar to 

those contained in the Reference Case. That is, the customers’ awareness of energy 
efficiency and their motivation levels remain similar to those in F2006, technology 
improvements continue at the current pace and new energy performance standards 
continue as per current known schedules. It also assumes that BC Hydro’s ability to 
influence customers’ decisions towards increased investments in energy efficiency 
remains “roughly” in line with previous Customer-supplied experience and that BC 
Hydro will be guided by the 2007 Energy Plan. 
 

� The “Upper” Achievable Potential 18 assumes that B.C. market conditions become more 
supportive of investing in energy efficiency. For example, this scenario assumes that the 
2007 Energy Plan will be succeeded by a more ambitious one. It also assumes that the 
federal government establishes a GHG emissions cap and trading program and makes 
commitments that will provide additional opportunities to leverage DSM program 
resources by partnering with other organizations at both the national and provincial levels 
(e.g., national initiatives to transform the incandescent lighting market). It also assumes 
that the rate of technological change increases and that BC Hydro may offer financial 
incentives up to the reference price. Finally, this scenario assumes that current U.S. 
federal energy policy becomes more supportive of energy efficiency and GHG reduction 
initiatives 

 
The estimate of customer participation rates for future DSM initiatives in the Upper 
scenario assumes that there will be some increase in electricity rates charged by BC 
Hydro. However, there was no examination of different rate designs or the possible 
differential impacts of different levels of rate increases or alternative rate designs. 

 
However, the Upper Achievable Potential scenario also recognizes that are limits to 
scope of influence of any electric utility, including BC Hydro. It recognizes that some 
markets or sub-markets may be so price sensitive, or constrained by market barriers 
beyond the influence of BC Hydro, that they will only act fully if forced to by legal or 
other legislative means. It also recognizes that there are practical constraints related to the 
pace that existing inefficient equipment can be replaced by new, more efficient models or 
that existing building stock can be retrofitted to new energy performance levels. 
 
For the purposes of this CPR, the Upper Achievable Potential can, informally, be 
described as: “Economic Potential less those customers that “can’t” or “won’t” 
participate.”  
 

 

                                                 
18 This is the upper limit of the impact of BC Hydro initiatives. It is not the upper limit of electricity conservation. 
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Exhibit 5.1: Annual Electricity Consumption --Achievable Potential Relative to Reference 
Case and Economic Potential Forecast for the Residential Sector (GWh/yr) 

 
 

Exhibit 5.2: Annual Electricity Consumption --Achievable Potential Relative to Reference 
Case and Economic Potential Forecast for the Commercial Sector (GWh/yr) 
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5.3 APPROACH TO THE ESTIMATION OF ACHIEVABLE POTENT IAL 
 
Achievable Potential was estimated in a five-step approach. A schematic showing the major 
steps is shown in Exhibit 5.3 and each step is discussed below. 

 
Exhibit 5.3: Approach to Estimating Achievable Potential 

Step 2: Prepare Assessment Materials

Step 3: Conduct Achievable Workshop

Step 5: Aggregate Achievable Results

Step 1: Select Priority Opportunities

Step 4:  Extrapolate Workshop Results 

Exhibit 11.7 shows the four curves that were used in 

 
� Step 1:  Select Priority Opportunities  
 
The first step in preparing for the Achievable Potential workshop was to select the behaviours to 
be reviewed in the workshop, as there would not be sufficient time to review all the behaviours. 
 
Behaviours were selected primarily on the basis that they represent a significant portion of the 
energy savings potential in the Economic Potential forecast in each sector. A summary of the 
selected behaviours is provided in Exhibit 5.4. 
 
Six behaviours were selected for discussion in the workshop. Exhibit 5.4 identifies the 
behaviours and shows the approximate percentage of the Economic Potential that they reflect in 
their respective sectors.  

 
Exhibit 5.4: Workshop Discussion – Behaviours 

 

Title 
Approximate 

% of Sector Economic 
Savings Potential 

Residential  
-Temperature Setback 4% 
- Personal Computers 12% 
- TV 17% 
Commercial  
- Day Lighting 16% 
- Task Lighting 29% 
- Personal Computers 42% 
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� Step 2: Prepare Behaviour Assessment Materials 
 
Background material, based on the Panel Survey, was developed and circulated prior to the 
workshop to share the relevant information. For each of the behaviours discussed, the following 
information was provided:  
 
� The share of the population already undertaking the behaviour 
� The potential energy savings (unused energy services) 
� An overview of the relevant literature on the behaviour and programs undertaken 

elsewhere 
� The barriers to participation, taken from the Panel Survey 
� The motivators, taken from the Panel Survey 
� Response to information, or the share of people who said they would now undertake the 

behaviour, taken from the Panel Survey. 
 

In addition to the material prepared for the behaviour discussions, a series of presentations was 
provided in the morning of the workshop to help familiarize the participants on the “state of the 
art” of energy behaviour research and energy behaviour information about current B.C. residents. 
The presentations included: 
 
� Background on behaviour response 
� Lessons from the California energy crisis of 2001 
� Comparison of energy-related attitudes between B.C. and California 
� Background on the methodology of the Panel Research and interpretation of the response 

data 
� Psychographic segmentation of BC Hydro’s Residential customers’ conservation ethic 
� Literature review. 
 
� Step 3: Conduct Achievable Workshop 
 
The next step in developing the estimates of Achievable Potential was a one-day Achievable 
Potential workshop, which was held on June 14, 2007. Workshop participants consisted of core 
members of the consultant team, members of the External Review Panel (ERP) and DSM 
program personnel from BC Hydro.  

 
The purpose of this workshop was: 
 
� To share information on energy behaviour 
� To review the selected behaviours from Step 1  
� To obtain guidance from the workshop members on: 

� Lower and Upper Achievable Behaviour limits 
� Ramp-up rates for the load reduction from behaviour change. 
 

The discussion of each behaviour began with a brief consultant presentation. The floor was then 
opened to participant discussion of the key factors affecting each of the behaviours.  
 
As noted earlier, it was not possible to fully address all behaviours in the one-day workshop. 
Consequently, the workshop focused on the “big ticket” items.  
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Following a short presentation of each behaviour and the market data available from the Panel 
survey, workshop participant views were recorded for Lower and Upper penetration rates. The 
following three-step process was used: 

 
� The participation rate for the Upper Potential in F2026 was estimated. As noted 

previously, this participation rate was “roughly” defined as 100% of the Economic 
Potential minus the market share representing those who “can’t” or “won’t” participate. 
Then the participation rate for the Lower Potential in F2026 was estimated. 

� The participation rate for the Upper and Lower Potential in F2011 was then estimated. 
This value provided a more concrete short-term outlook (3.5 years into the future). 

� The shape of the adoption curve was selected for both the Upper and the Lower 
scenarios. Rather than seek consensus on the specific values to be employed in each of 
the intervening milestone years, workshop participants selected one of four curve shapes 
that best matched their view of the appropriate “ramp-up” rate for each opportunity.  

 
General agreement was sought on rates to be carried forward into the ramp-up analysis. 
 
Exhibit 5.5 shows the four curves that were used in the workshop discussions. 
 
� Curve A represents a steady increase in the expected participation rate over the 20-year 

study period. 
 
� Curve B represents a relatively slow participation rate during the first half of the 20-year 

study period followed by a rapid growth in participation during the second half of the 20-
year study period. 

 
� Curve C represents a rapid initial participation rate followed by a relatively slow growth 

in participation during the remainder of the 20-year study period. 
 
� Curve D represents a very rapid initial participation rate that results in virtual full 

saturation of the applicable market during the first milestone period of the 20-year study 
period. 

 
Exhibit 5.5: Adoption Curve Shapes (F2006 to F2026) 

 
Curve A Curve B Curve C Curve D 
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Finally, as applicable, workshop participants provided guidelines to the consultants for 
extrapolating the results of the workshop discussion to the remaining subsectors and service 
regions.19  
 
� Step 4: Extrapolate Workshop Results to Remaining Opportunities 
 
Participation rates for the remaining opportunities were completed by the consultants, guided by 
the workshop results and discussions. The consultants applied information from the Panel 
Survey, combined with “principles” from the workshop discussions and the results of the 
literature survey to determine the upper and lower bounds for each of the behaviours and then 
aggregated them by end use. The values shown in the summary tables incorporate the results of 
the various data sources. 
 
� Step 5: Determine Achievable Potential 

 
The final step involved taking the upper and lower scenario rates from the behaviours discussed 
in the workshop and then applying them to the end use consumption from the Reference Case to 
determine the range of Achievable Potential for each milestone year. Once this was done, the 
capacity impact was estimated in the same way as for the Economic Potential. 

 
5.4 SUMMARY OF RESULTS – RESIDENTIAL SECTOR  
 
The Residential sector Behavioural Potential covers a range of behaviours in seven end uses. For 
each end use, the behaviours are reviewed, and highlights from the literature review are 
provided, along with either the guidance from the workshop or a rationale for the participation 
rates selected. The tables at the end of each end use summarize the achievable energy savings 
estimated for each milestone year and then the F2026 Achievable Potential as a share of the 
Economic Potential in that year.  
  
5.4.1 Space Heating and Cooling 
 

This end use consists of seven separate behaviours 
 
� Setting back temperature over night 
� Setting back temperature during the day 
� Heating only occupied parts of the house 
� Maintaining weatherstripping 
� Installing storm windows 
� Closing windows and blinds to assist air conditioning 
� Increasing air conditioning temperature by 3ºC. 

                                                 
19 The Residential Sector workshop was not able to address all seven of the Opportunity Areas due to time 
constraints. Consequently, participant views were collected following the workshop via an email survey. 
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Selected highlights from the literature review are: 

 
� Setting back temperature over night  
� Setting back temperature during the day. 

 
Our review of experience in other jurisdictions found that: 

 
� Nighttime setback rates in British Columbia are about the same as found for the 

United States20 and Sweden,21 and daytime setback rates are slightly lower than found 
for the U.K.22 

� Much of the potential in degree and penetration of temperature setback may have 
already been taken, since temperature setback has been promoted as a conservation 
action for decades23 and older studies may thus be only weakly applicable to future 
potential, especially in the absence of a strong lever to change.  

� In a U.K. study on the effectiveness of energy advice, not specific to any particular 
advice program, 47% of the surveyed population of 1,900 households recalled having 
received energy advice on space heating or water heating. Of those that recalled 
advice, 37% said they changed their behaviour by leaving the heating on only when 
somebody was home.24  

 
The Temperature Turndown behaviour was discussed during the workshop. Guidance in 
the workshop for that measure suggested an Upper Achievable scenario of 15% 
participation by 2011 and 80% by 2026. Under the Lower Achievable scenario, the 
estimates were 5% and 25%.  
 
Selected highlights from the discussion are listed below: 
 
� I can’t help but think that there is going to be some correspondence between “tuned 

out” and “Generation Y” that is getting concerned about global warming in a 
significant way. They look like an excellent target. They would do it but haven’t got 
the message. 

� Think of a situation of people with kids. Can you motivate 85% of those bedrooms 
with baseboards? 

 

                                                 
20 Energy Information Administration, Residential End Use Survey 2001 (U.S. Department of Energy,. 2003). Based 
on a nationwide survey of residential energy use, 55% report they set back winter temperature when nobody is 
home, and 57% report they set back temperature at night. 
21 Lindén, Anna-Lisa, Annika Carlsson-Kanyama and B. Eriksson, “Efficient and inefficient aspects of residential 
energy behavior: What are the policy instruments for change,” Energy Policy, 34 (2006). 
22 U.K. Energy Savings Trust, 2006. According to this survey, 28% of U.K. residents leave the heating on when the 
house is unoccupied. 
23 Peters, Jane, Ken Seiden, Sharon Baggett and Lyn Morander, “Changing consumer attitudes to energy efficiency: 
Midterm results from an advertising campaign,”  1998 ACEEE Summer Study on Energy Efficiency in Buildings. 
24 New Perspectives, Energy Inform and Energy Savings Trust. Savings from behavioural changes following energy 
advice: Report on a survey (Suffolk, U.K.: 2004). 
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� Heat only occupied parts of the home 
  

Our review of experience in other jurisdictions found that: 
 

� In a U.K. study on the effectiveness of energy advice, not specific to any advice 
program, 47% of households recalled that they had received advice on conservation 
practices for home space or water heating, 14% reported that they had changed their 
behaviour to heat fewer rooms than before. That translates to 7% of all respondents 
having reported they heated fewer rooms than before on the basis of energy advice 
received25. The same study found that 17% of all surveyed households said they 
changed their behaviour by closing internal doors.  

 
� Maintaining weatherstripping and draftproofing 

 
Our review of experience in other jurisdictions found that: 

 
� In Toronto Public Health’s 20/20 Program, 72% of one group of program participants 

surveyed reported undertaking draftproofing in response to recommendations.26 
� One Ontario-based EnerGuide program found that about 40% of homeowners who 

had their house evaluated implemented draftproofing.27 With ReCAP, another 
Ontario-based residential conservation assistance program, 90% of households 
provided with air sealing gaskets and outlet plugs installed them.28  

� A U.K. study on the effectiveness of energy advice found that, of 1,900 residents 
surveyed, 8% changed their behaviour by sealing gaps in floorboards and skirting, 
and 10% changed their behaviour by blocking up unused chimneys in response to 
energy advice.29 Another U.K. community energy programs evaluation indicated that 
5% installed draftproofing after being given energy advice.30  

� In comparison with the U.S., BC Hydro customers may already be quite good at 
draftproofing their homes. 

 

                                                 
25 New Perspectives et al., 2004. 
26 Fifty-eight out of 86 respondents reported doing so, selected among the highest-participating group of 20/20 
participants (Toronto Public Health, 20/20 The Way to Clean Air – Participant Results, 2005). In 1997, 14% of 
Canadians undertook draftproofing, according to a Natural Resources Canada study, as cited in Kassirer and Boddy, 
2001. 
27 Kassirer and Boddy, “EnerGuide case study ,” Tools of Change, 2001. 
28 “RECAP case study,” Tools of Change, 1999. 
29Thirty-eight percent recalled hearing behaviour energy conservation advice other than on heating, lighting and 
appliance use, and of these, 22 and 27% respectively sealed floor boards and blocked unused chimneys. New 
Perspectives (Energy Inform and Energy Savings Trust, 2004).  
30

 New Perspectives, “Community action for energy: Report on the monitoring and evaluation of five pilot 
projects,” Report to Energy Efficiency Partnership for Homes (2004). 
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� Installing Storm Windows  
 

Storm windows used to be popular in Canada, and interior storm windows are growing in 
popularity.31 However, a 1990s Statistics Canada study on home improvement found that 
only 0.25% of surveyed Canadian households installed storm windows, though an 
additional 3% upgraded from single-pane to double- or triple-pane windows.32 Our 
review of experience in other jurisdictions found no additional relevant information. 
 
� Space Heating 
 
The following table summarizes the estimated impact for this end use.  
 

 
2011 

(GWh) 
2016 

(GWh) 
2021 

(GWh) 
2026 

(GWh) 

Econ. 
Potential 
(GWh) 

Achieve. 
Share 

Upper 50 113 199 310 458 68% 
Lower 18 40 70 111 458 24% 

 
For air conditioning, selected highlights from the literature review are: 

 
� Closing blinds and windows when air conditioning 

 
Our review of experience in other jurisdictions found that in a U.K. study on the 
effectiveness of energy conservation, 27% of the survey sample of 1,900 changed their 
behaviour by closing blinds and shades at dusk and 23% by opening window coverings to 
let the sun in, in response to energy advice they had heard.33 
  
� Increasing temperature when air conditioning  

 
Our review of experience in other jurisdictions found that during California’s 2000-2001 
energy crisis, turning off the air conditioner or using it less (reported by nearly 40% of 
survey respondents) was much more popular than increasing temperature set point to 78, 
which was reported by only 7% of those with central air conditioners 34, 35.  
 
 

                                                 
31http://www.oee.nrcan.gc.ca/publications/infosource/pub/renovate/windowefficiency/windowefficiency.pdf 
(Accessed March, 2007). 
32 CREEDAC, Energy Retrofit Activity for Canadian Homes in 1995 (1998). 
33 New Perspectives, 2004.  
34 Lutzenhiser, Loren, Marcia Hill Gossard and Sylvia Bender, “Crisis in Paradise: Understanding the household 
conservation response to California’s Energy Crisis,” 2002 ACEEE Summer Study on Energy Efficiency in 
Buildings. 
35 Myers, Marissa, John Cavalli, Kenneth James, Valerie Richardson and Kathleen McElroy, “Conservation is as 
easy as 1-2-3: Assessing customer behavior due to PG and E's 1-2-3 Cashback information and rebate program,” 
ACEEE Summer Study on Energy Efficiency in Buildings (2002). 
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� Space Cooling 
 

 
2011 

(GWh) 
2016 

(GWh) 
2021 

(GWh) 
2026 

(GWh) 

Econ. 
Potential 
(GWh) 

Achieve. 
Share 

Upper 5 9 17 29 50 58% 
Lower 2 4 7 12 50 24% 

 
 
5.4.2 Lighting 
 

This end use consists of three separate behaviours: 
 
� Using lower-wattage incandescent bulbs 
� Using only necessary outdoor lighting 
� Turning off the light when no one is in the room. 

 
Selected highlights from the literature review are: 
 
� Selecting lower-wattage standard incandescent bulbs 

 
Our review of experience in other jurisdictions found no data on the success of program 
interventions to replace either dimmable or decorative lights with lower-wattage 
incandescent bulbs.  
 
� Using only necessary safety and security lighting 

 
Our review of experience in other jurisdictions found that: 
 
� The use of motion detector-controlled lighting tends to be more appealing than 

turning off lights, as it is generally perceived as adding security rather than reducing 
it. 

� In Toronto 20/20 program, nine to 11% of participants installed timers on outdoor 
lights and 15 to 18% said they installed motion detectors after they started the 
program.36 

� For outdoor lighting practices, neighbours tend to follow what their neighbours do. 
� About 46% of households in British Columbia that have outdoor lights have at least 

one of these outdoor lights controlled by a motion detector, one-third higher than the 
33% found for Canada nationwide.37 

 

                                                 
36 Toronto Public Health, 20/20 The Way to Clean Air – Participant Results (2005). 
37 Natural Resources Canada, Survey of household energy use (SHEU) summary report 2003 (Ottawa: Office of 
Energy Efficiency,. Natural Resources Canada, .2005). 
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� Turning off lights when no one is in the room 
 

Our review of experience in other jurisdictions found that: 
 
� In a U.K. study on the effectiveness of energy advice, of the 67% of those surveyed 

who recalled receiving energy advice on lighting, 54% said that they changed their 
behaviour by more often turning off lights when not needed and 55% said that they 
changed their behaviour by more often turning off lights in empty rooms.38 A separate 
study by the same agency showed similar results.39 

� During the California energy crisis, turning off lights was the most common measure 
reported, with between 60% and 64% of Californians reporting that they had done 
so.40, 41 

 
There was not sufficient time to discuss this measure in the workshop. Selecting low-
wattage bulbs was estimated to reach 25% of the potential in the upper scenario and 10% 
in the lower scenario. The rationale is that many, if not most, people will require the 
lighting levels that they currently have, and hence will be unwilling to adopt lower levels.  
 
For both outdoor lighting and turning off lights, the upper scenario was estimated to 
reach 50% while the lower was estimated to reach 25%. For outdoor lighting, the issues 
are both appearance of the house and security. Motion sensor outdoor lights have been 
inexpensive for a number of years, and the assumption is that most who will adopt this 
technology have already done so. Those who have not changed to motion sensors likely 
want manual control so that they can have lights on for longer periods than the motion 
sensors allow, and will be difficult to change. For turning off the lights when no one is in 
the room, the issues revolve around the number of people in the family and getting 
everyone to change the behaviour.  

 
� Lighting 

 

 
2011 

(GWh) 
2016 

(GWh) 
2021 

(GWh) 
2026 

(GWh) 

Econ. 
Potential 
(GWh) 

Achieve. 
Share 

Upper 41 92 155 223 484 46% 
Lower 20 49 77 110 484 23% 

 

                                                 
38 The remaining lighting measure covered in this study was use of daylight: 51% of residents who recalled hearing 
lighting advice changed their behaviour by trying to make more use of daylight. A pre- vs. post-analysis of a 
particular program (impossible in this case) would arguably have lead to a lower estimate of rate of change. New 
Perspectives, Energy Inform and Energy Savings Trust, (2004).  
39 New Perspectives, 2004.  
40 Lutzenhiser, Loren, An exploratory analysis of residential electricity conservation survey and billing data: 
Southern California Edison, Summer 2001 .(Revised edition, California Energy Commission,. 2002). 
41 Myers et al., 2002.  
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5.4.3 Domestic Hot Water 
 

This end use consists of three separate behaviours: 
 

� Turning off the DHW tank heater when on vacation 
� Reducing the temperature of the water in the DHW tank 
� Minimizing hot and warm water wash. 

 
Selected highlights from the literature review are: 

 
� Turning off water heater when on vacation  

 
Our review of experience in other jurisdictions found no data on the success of program 
interventions for this measure. 

 
� Minimizing hot and warm water wash  

 
Our review of experience in other jurisdictions found that: 
 
� In a U.K. study on the efficacy of energy advice, 45% of the surveyed population of 

1,900 respondents recalled receiving energy advice on kitchen or laundry end uses; 
17% of this group said they had changed their behaviour by doing washes at lower 
temperature.42 

� In an energy conservation program aimed at changing the behaviour of families on a 
U.S. military base, only 13% used cold water wash for washing clothes after being 
advised to do so.43 

� In a study on Californian’s conservation response to the state’s 2001-2002 energy 
crisis, 75% of survey respondents “wash[ed] full loads in cold water.”44  

� According to a 2001 survey, 28% of American consumers with washing machines 
washed in cold water and 66% rinsed in cold water, compared to 50% warm water 
wash and 20% warm water rinse, and 6% hot water wash and 1% hot water rinse.45 

� In the U.K., 44% of Britons said they washed clothes at 60°C at least once a week 
and 15% said they wash clothes at 90°C at least once a week.46 

� There has been a trend toward more cold-water washing in the U.K. and North 
America, sustained by trends in fabric and fabric care labels and by market promotion 
of cold-water wash detergents. For example, the percentage of wash at 90°C or above 
has declined from 25% to 7% over 30 years.47  

                                                 
42 New Perspectives, 2004. 
43 McMakin, Andrea,, Malone Elizabeth L. and Regina E. Lundgren, Motivating residents to conserve energy 
without financial incentives (2002). 
44 Jennings, Christina, Susan McNicoll, Patricia Lawrence, Duane Larson and Norm Stone, “Conservation 
motivations and behavior during California’s Energy Crisis,” 2002 ACEEE Summer Study on Energy Efficiency in 
Buildings.  
45 Energy Information Administration, Residential Energy Consumption 2001 (2003).  
46 U.K. Energy Saving Trust, Habits of a lifetime: European energy usage report (2006). 
47 Shove, Elizabeth, Comfort, cleanliness, and convenience (Oxford: Berg Publishers, 2003). 
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These measures were not discussed in the workshop. Turning off DHW heaters was 
estimated to reach 60% of the potential in the upper scenario and 25% in the lower 
scenario. The rationale for not going higher was that houses are often not vacant while 
the primary tenants are on vacation with children and house sitters often used for security 
reasons. No data was available on the extent of house vacancy. 
Reducing the temperature in the hot water tank was estimated to reach 75% in the upper 
scenario and 25% in the lower scenario. This assumes that Hydro reduces its 
recommended temperatures, and there is no “bad press” about bacteria growth in DHW to 
deter people from taking action.  
 
Minimizing hot and warm water wash was estimated to reach 50% in the upper scenario 
and 25% in the lower scenario. The rationale was that cold water wash has been actively 
promoted by Power Smart and by detergent companies for over 20 years. However, 
appliance manufacturers still recommend hot water wash for certain applications, and the 
remaining users will be difficult to persuade to change their use.  

 
� Domestic Hot Water 
 

 
2011 

(GWh) 
2016 

(GWh) 
2021 

(GWh) 
2026 

(GWh) 

Econ. 
Potential 
(GWh) 

Achieve. 
Share 

Upper 70 139 214 303 593 51% 
Lower 24 81 126 148 593 25% 

 
 
5.4.4 Refrigeration and Freezers 
 

This end use consisted of three separate behaviours: 
 
� Maintain proper refrigerator temperature 
� Maintain proper freezer temperature 
� Defrost freezer more frequently. 

 
The literature review found no helpful information on these measures although they are 
common in utility advice literature. Again the measures were not discussed in the 
workshop. 
 
The upper scenario for both refrigerator and freezer temperature was assumed to reach 
70% while the lower bound was set at 25%. This assumed that Power Smart will provide 
simple instructions and a thermometer. As this is a simple action, done once, it is thought 
that participation could be quite high. 

 
However more frequent defrosting of the freezer takes significant time (one to two hours) 
and should be done once or twice per year. Participation is likely to be lower, and the 
upper bound was set at 50% while the lower bound was 25%. 
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� Refrigeration 
 

 

 

 

 
5.4.5 Appliances 
 

This end use consisted of three separate behaviours: 
 
� Air-drying dishes in dishwasher (or using appropriate feature) 
� Using sensor to turn off clothes dryer 
� Unplugging “brick” chargers when not in use. 

 
Selected highlights from the literature review are: 

 
� Air-drying dishes in dishwasher  
  
Our review of experience in other jurisdictions found that in a load metering study 
comparing appliance consumption across four different European countries, country 
average annual dishwasher consumption varied by a factor of more than two.48 This 
reflects a wide range in behaviours associated with different cultures, and indicates that 
significant reductions in consumption can be achieved by modifying these behaviours.  

 
� Using temperature / moisture sensor for clothes dryer 

 
Our review of experience in other jurisdictions found no helpful data for this measure. 

 
� Unplugging charger when not in use 

 
Our review of experience in other jurisdictions found that: 
� In the 2001 U.S. Residential Energy Consumption Survey (RECS), of the 45% who 

used chargers for battery-operated tools or appliances, 23% left them plugged in all 
the time, 71% charged only as needed, and 3% used both methods.49  

� In a 2006 U.K. report, 65% of surveyed residents left chargers plugged in at least 
once per week.50  

 
These measures were not discussed during the workshop. Air-drying dishes in the 
dishwasher and using the temperature or moisture sensor were considered to be very 
similar, and require customers to change habits, but have a very low “cost” (i.e.: doesn’t 

                                                 
48 The study found dishwasher consumption averages of 157 kWh/year in Greece versus 359 kWh/year in Italy. 
Sidler et al., “Electricity demand in European households: major findings from a extensive metering study in four 
individual countries,” 2002 Proceedings of the ACEEE Summer Study. 
49 EIA, 2003 
50 U.K. Energy Saving Trust, 2006. 

 
2011 

(GWh) 
2016 

(GWh) 
2021 

(GWh) 
2026 

(GWh) 

Econ. 
Potential 
(GWh) 

Achieve. 
Share 

Upper 12 28 47 68 99 69% 
Lower 4 14 21 25 99 25% 
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require additional time and doesn’t impair the quality of the product). For the upper 
scenario it estimated that 80% of the potential could be obtained, while for the lower 
scenario, it was assumed 25% could be obtained. 
 
Unplugging “brick” chargers between uses was thought to be more difficult, as there is a 
convenience factor involved. For example, a cell phone needs recharging once or twice a 
week, and the outlet may not be easily accessible (e.g., if behind furniture). For these 
reasons, the upper scenario was bounded at 50% and the lower scenario at 25%. 
 
� Appliances 
 

 
2011 

(GWh) 
2016 

(GWh) 
2021 

(GWh) 
2026 

(GWh) 

Econ. 
Potential 
(GWh) 

Achieve. 
Share 

Upper 10 22 35 51 83 61% 
Lower 3 9 14 21 83 25% 

 
5.4.6 Computers and Peripherals 
 

This end use consisted of three separate behaviours: 
 
� Activating power management 
� Shutting off PC and monitor 
� Shutting off only monitor if not willing to shut off both units. 
 
These behaviours overlap, and so were analyzed with power management being 
implemented first, followed by shutting off the equipment so that the activities do not 
overlap. 
 
Our review of experience in other jurisdictions found that in a Danish experimental study 
addressing all household standby consumption for a 30-household test group, standby 
reductions of 40% were achieved after in-home visits of energy advisors and cumulative 
reductions of 60% were achieved with the introduction of power-saving aides such as 
remote controls and auto-saver plugs.51 Printed information alone, which was tested first, 
seemed to have little effect.  
 
� Activating power management features 

 
Our review of experience in other jurisdictions found that in a 2006 study of Swedish 
households, of the 80% who had a computer, 50% did not know about lower 
power/hibernate mode or claimed not to have one.52 

 

                                                 
51 Gram-Hanssen, Kirsten and Erik Gudbjerg, “Reducing standby consumption in households: By means of 
communication or technology?” 2006 ACEEE Summer Study on Energy Efficiency in Buildings; Gudbjerg, Erik and 
Kirsten Gram-Hanssen, “Standby consumption in private homes socioeconomic studies mapping and measuring 
reduction. What works: Campaigns or hardware solutions?” 2006 International Conference on Energy Efficiency in 
Domestic Appliances (EEDAL) (2006). 
52 Linden et al., 2006. 
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� Shutting off PC and / or monitor when not in use 
� Switching off computer at power bar 

 
Our review of experience in other jurisdictions found no helpful data for this measure. 
 
This behaviour was discussed during the workshop. Guidance in the workshop suggested 
an upper achievable scenario of 40% participation by 2011 and 90% by 2026. Under the 
lower achievable scenario, the estimates were 20% and 80%.  
 
Selected highlights from the discussion are listed below: 
 
� David Suzuki Foundation gets constant media requests for what people can do. 

People would change their behaviour if given the assurance that their behaviour 
would make a difference. PS has a more receptive audience. 

� Anecdotal doesn’t move me. Might be conservationists that phone in. Have to 
account for people who say they’ll do something and then don’t do it. So hard to 
change human behaviour. Going to be difficult bumping people off their comfort 
zone. 

� People like myself who endorse these things have already done it. More difficult to 
move those who haven’t already done it.  

 
� Computers and Peripherals 
 

 2011 
(GWh) 

2016 
(GWh) 

2021 
(GWh) 

2026 
(GWh) 

Econ. 
Potential 
(GWh) 

Achieve. 
Share 

Upper 97 179 237 271 301 90% 
Lower 48 139 206 241 301 80% 

 
5.4.7 TV and Entertainment 
 

This end use consisted of 5 separate behaviours: 
 
� Turning off the TV when no-one was watching 
� Unplugging the TV regularly (after each use) 
� Unplugging the TV when on vacation 
� Unplugging stereo regularly (after each use) 
� Unplugging stereo when on vacation. 

 
Selected highlights from the literature review are: 

 
� Turning off TV when no one is watching 

 
Our review of experience in other jurisdictions found no helpful data for this measure. 
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� Unplugging the TV – regularly and when on vacation 
� Unplugging entertainment system – regularly and when on vacation  

 
Our review of experience in other jurisdictions found that: 
 
� Among the 85% of surveyed southern California residents who reported having taken 

some conservation actions during the California energy crisis, 20% volunteered that 
they had unplugged equipment in response to an open-ended question as to what 
conservation actions they undertook.53  

� In a U.K. study of 1,900 residents, of the 45% who recalled receiving energy advice 
on kitchen or other appliance end uses, 14% changed their behaviour by not leaving 
appliances on standby – with no separate information specific to TV and 
entertainment devices54. 

 
The two behaviours around unplugging the TV were discussed at the workshop. 
Guidance from the group was that for unplugging the TV after each would start at 0% for 
both the upper and lower achievable in 2011, and could get to 15% in the upper 
achievable and only about half of that or 8% in the lower achievable. However, it was 
thought that there would be more success in encouraging people to unplug the TV when 
on holidays. Here the upper achievable started at 10% and rose to 50%, while the lower 
achievable went from 5% to 20%.  
 
The same behaviours around the stereo were thought to have the same issues, and the 
same bounds were used.  
 
The last behaviour is turning off the TV when no one was watching. The 2026 share for 
the Lower Potential was set at 19%, which was the number of people who said they 
would respond to information on the amount of electricity a TV uses. The 2026 share for 
the Upper Potential was set at 52%, as 49% of the respondents stated that nothing would 
cause them to turn the TV off more frequently. The 2011 share for the Upper Potential 
was set at 15%, the number of people who “definitely would” respond to an information 
message, while the lower share was set at 5%, or about one-third of the upper share. 

 
� TV and Entertainment 
 

 
2011 

(GWh) 
2016 

(GWh) 
2021 

(GWh) 
2026 

(GWh) 

Econ. 
Potential 
(GWh) 

Achieve. 
Share 
(%) 

Upper 18 68 104 122 433 28% 
Lower 6 27 43 52 433 12% 

 

                                                 
53 Lutzenhiser, 2002. 
54 New Perspectives, 2004. 
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5.4.8 Summary of results – Residential Electric Energy 
 

Exhibit 5.6 below summarizes the detailed information about the Achievable Potential. 
For each behaviour it shows the share of Achievable Potential that is expected to be 
available for the milestone years, and then the actual GWh/yr.  
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Exhibit 5.6: Residential Achievable Behavioural Potential – Electric Energy 

Behaviour Measure

Potential 
Base Year  
(GWh/yr) Scenario

2011 2016 2021 2026 Curve 2011 2016 2021 2026
Space Heating Temperature setback - over night 105 Upper 15% 37% 58% 80% A 17.5 46.9 79.1 116.0

Lower 5% 12% 18% 25% A 5.8 15.2 24.5 36.3
Temperature setback - during day 75 Upper 15% 37% 58% 80% A 12.4 33.3 56.1 82.3

Lower 5% 12% 18% 25% A 4.1 10.8 17.4 25.7
Heat only occupied parts of house 26 Upper 20% 37% 53% 70% A 5.7 11.4 17.5 24.7

Lower 5% 12% 18% 25% A 1.4 3.7 6.0 8.8
Maintain weatherstripping 82 Upper 10% 14% 28% 50% B 9.1 13.9 29.9 56.7

Lower 5% 7% 14% 25% B 4.6 6.9 14.9 28.4
Install storm windows 44 Upper 10% 14% 28% 50% B 4.9 7.5 16.1 30.6

Lower 5% 7% 12% 20% B 2.5 3.7 6.9 12.2
Sub-total 333 Upper 49.7 112.9 198.6 310.3

Lower 18.4 40.4 69.7 111.4

Air Conditioning  Close windows & blinds 11 Upper 15% 37% 58% 80% A 1.8 4.8 8.0 11.8
Lower 5% 12% 18% 25% A 0.6 1.5 2.5 3.7

 Increase temperature 3 deg. C 25 Upper 10% 14% 28% 50% B 2.8 4.3 9.2 17.5
Lower 5% 7% 14% 25% B 1.4 2.1 4.6 8.7

Sub-total 36 Upper 4.6 9.0 17.2 29.3
Lower 2.0 3.7 7.1 12.4

Lighting Low wattage incandescent bulbs 55 Upper 10% 12% 17% 25% B 6.0 7.9 12.0 18.8
Lower 5% 6% 7% 10% B 3.0 3.9 4.9 7.5

Only necessary outdoor lighting 45 Upper 15% 27% 38% 50% A 7.5 14.6 22.0 30.9
Lower 5% 16% 23% 25% A 2.5 8.6 13.3 15.4

Turn off lights when no one in room 252 Upper 10% 23% 37% 50% A 27.9 69.7 120.7 173.5
Lower 5% 12% 18% 25% A 14.0 36.4 58.7 86.8

Sub-total 352 Upper 41.4 92.2 154.7 223.2
Lower 19.5 49.0 77.0 109.7

DHW Turn off DHW when on vacation 10 Upper 10% 16% 32% 60% B 1.2 2.0 4.3 8.6
Lower 5% 7% 14% 25% B 0.6 0.9 1.9 3.6

Reduce temperature of DHW 16 Upper 10% 32% 53% 75% A 1.7 6.0 10.7 16.0
Lower 5% 12% 18% 25% A 0.9 2.2 3.6 5.3

Minimize hot and warm wash 405 Upper 15% 27% 38% 50% A 67.3 131.4 198.9 278.6
Lower 5% 16% 23% 25% A 22.4 77.9 120.4 139.3

Sub-total 431 Upper 70.2 139.4 213.9 303.2
Lower 23.9 81.0 125.9 148.2

Refrigeration Maintain proper refrigerator temp. 46 Upper 15% 33% 52% 70% A 7.6 18.3 30.9 44.3
Lower 5% 16% 23% 25% A 2.5 8.9 13.7 15.8

Maintain proper freezer temp. 20 Upper 15% 33% 52% 70% A 3.4 8.0 13.6 19.5
Lower 5% 16% 23% 25% A 1.1 3.9 6.0 6.9

Defrost freezer more frequently 6 Upper 10% 23% 37% 50% A 0.7 1.7 2.9 4.1
Lower 5% 12% 18% 25% A 0.3 0.9 1.4 2.1

Sub-total 72 Upper 11.7 27.9 47.4 67.9
Lower 4.0 13.6 21.1 24.8

Appliances Air dry dishes in dishwasher 14 Upper 15% 37% 58% 80% A 2.3 6.2 10.4 15.3
Lower 5% 12% 18% 25% A 0.8 2.0 3.2 4.8

Use sensor for clothes dryer 9 Upper 15% 37% 58% 80% A 1.4 3.8 6.5 9.5
Lower 5% 12% 18% 25% A 0.5 1.2 2.0 3.0

Brick chargers 38 Upper 15% 27% 38% 50% A 6.2 12.2 18.5 25.9
Lower 5% 12% 18% 25% A 2.1 5.4 8.7 12.9

Sub-total 60 Upper 10.0 22.2 35.3 50.6
Lower 3.3 8.7 14.0 20.7

Computers Activate Power Management 167
Shut off PC and monitor 34
Shut off monitor 17

Upper 40% 68% 84% 90% C 96.8 178.6 237.3 270.5
Sub-total 219 Lower 20% 53% 73% 80% C 48.4 139.2 206.2 240.5

TV & Entertainment Turn off TV when no-one watching 99 Upper 15% 36% 48% 52% B 16.5 42.9 61.6 71.0
Lower 5% 13% 17% 19% B 5.5 15.5 21.8 25.9

Unplug TV regularly 128 Upper 0% 8% 13% 15% B 0.0 12.3 21.6 26.5
Lower 0% 4% 7% 8% B 0.0 6.2 11.6 14.1

Unplug TV when on Vacation 9 Upper 10% 32% 46% 50% B 1.0 3.4 5.3 6.1
Lower 5% 13% 18% 20% B 0.5 1.4 2.1 2.4

Unplug stereo regularly 74 Upper 0% 8% 13% 15% B 0.0 7.1 12.4 15.2
Lower 0% 4% 7% 8% B 0.0 3.5 6.7 8.1

Unplug stereo when on Vacation 5 Upper 10% 32% 46% 50% B 0.6 2.0 3.0 3.5
Lower 5% 13% 18% 20% B 0.3 0.8 1.2 1.4

Sub-total 315 Upper 18.0 67.7 103.8 122.2
Lower 6.3 27.4 43.3 52.0

Residential Total 1818 Upper 302.4 650.0 1008.3 1377.3
Lower 125.8 362.9 564.3 719.7

Factor Energy Impact                                               (GWh/yr)
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5.4.9 Summary of Results – Residential Electric Peak Load  
 

Exhibits 5.7 and 5.8 show the summary of the peak load reductions that would occur as a 
result of the electric energy savings contained in the Upper and Lower Achievable 
scenarios. These reductions are shown for the total BC Hydro service area by milestone 
year and peak period. In each case the reductions are an average value over the peak 
period and are defined relative to the Reference Case. 

 
Exhibit 5.7:  Electric Peak Load Reductions (MW) Relative to Reference Case for the 
Total BC Hydro Service Area by Milestone Year and Peak Period, Upper Achievable 

Scenario 

Period 1             
Peak Hour

Period 2            
Critical Peak Day

Period 3           
Winter Peak Day

Winter Peak 
Energy

F2011 68 73 60 46
Total F2016 145 157 130 99
BCH F2021 225 244 201 154

F2026 308 333 275 210

Peak Period
Milestone 

Year
Service 
Region

 
 

Exhibit 5.8:  Electric Peak Load Reductions (MW) Relative to Reference Case for the 
Total BC Hydro Service Area by Milestone Year and Peak Period, Lower Achievable 

Scenario 

Period 1             
Peak Hour

Period 2            
Critical Peak Day

Period 3           
Winter Peak Day

Winter Peak 
Energy

F2011 28 30 25 19
Total F2016 81 88 72 55
BCH F2021 126 136 113 86

F2026 161 174 144 110

Service 
Region

Milestone 
Year

Peak Period

 
 
5.5 SUMMARY OF RESULTS – COMMERCIAL SECTOR  
 
This section presents the Commercial sector Achievable Potential electric energy savings for the 
study period (F2006 to F2026). The Achievable Potential is defined as the proportion of the 
savings identified in the Economic Potential forecast that could realistically be achieved within 
the study period.  
 
The description of Achievable Potential and approach to the estimation of Achievable Potential 
are the same as for the Residential sector. The remainder of this discussion is organized into the 
following subsections: 
 
� Summary of Results – Electric Energy 
� Summary of Results – Electric Peak Load. 
 
The 2007 Panel Survey market research highlighted two basic differences between changing 
behaviour in the Residential sector and in the Commercial sector.  
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� Respondents were consistently concerned that they could only change behaviour, such as 
changing the usage of the overhead lighting, if their co-workers agreed. 

� Respondents consistently said that they would need the active support of their company 
management if they were to make these behavioural operational changes. 

 
The implication of these constraints is that it will likely take longer to ramp up behavioural 
change in the Commercial sector as, once individuals decide to change, they must then get the 
support of their co-workers and management. However, the up-side is that once this larger 
support group is “on-side,” the magnitude of the changes may be higher. There will be more peer 
pressure for everyone in the organization to participate, and to maintain the new behaviours. 
Exhibits 5.1 and 5.2 at the beginning of the section reflect this difference between the Residential 
and Commercial sectors.  
 
These two exhibits also show that the behaviour savings in the Commercial sector are smaller 
than in the Residential sector. However this is somewhat misleading as the Commercial sector 
potential also includes operations and maintenance savings (decisions by management that affect 
energy usage), which are reported separately. The Residential Behaviour estimates include 
actions that are analogous to operations and maintenance in the Commercial sector.  
 
The upper and lower achievable numbers are quite close in the Commercial sector. This is 
because the largest impact comes from personal computers, and guidance from the workshop 
was that these losses would drop to almost zero in both upper and lower cases as the technology 
evolves to reduce electricity losses. 
 
5.5.1 Lighting 
 

This end use consists of four separate behaviours: 
 

� Making use of daylighting by turning off lights 
� Turning off task lights when not needed 
� Using task lights instead of overhead lights 
� Reducing unnecessary lights. 

 
Selected highlights from the literature review are: 

 
� Making use of daylighting  
 
Our review of experience in other jurisdictions found no helpful data for this measure. 

 
� Turning off task lights when not in use  

 
Our review of experience in other jurisdictions found no helpful data for this measure. 
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� Using task lights instead of ambient lighting  
 
Our review of experience in other jurisdictions suggests conservation advantages for 
individualized controls, though not necessarily in cases where task lighting and overhead 
lighting are both available:  
 
� In a U.K. study, there was strong reluctance among some office workers to control 

centralized lighting, due to the desire to limit conflict with coworkers.55  
� In a Canadian office lighting experiment, most users preferred to have all surfaces of 

their office lit.56 
� A Canadian experimental study of an office building in Ottawa estimated that lighting 

energy consumption when lighting controls are available for each workstation was 
slightly more than half that when one switch is available per floor.57 

� Retrofits adding individualized lighting controls have shown savings of 15 to 20% on 
lighting according to one facility’s estimate.58  

 
� Reduce or eliminate unnecessary lighting  

 
Our review of experience in other jurisdictions suggests that prompts can increase turning 
off of lights: 
 
� A 1980s experiment in four Ottawa office buildings showed 15% reductions in 

lighting use in offices where users individually controlled lights, in response to the 
placement of switch stickers prompting users to turn off lights.59  

� An experiment on a university campus showed a 50% decrease in the time that 
restroom lights were left on when the restroom was unoccupied in response to a 
poster prompting users to shut off lights.60 

� A study on prompts in a university setting found that letters prompting instructors at a 
university to turn off lights when an unscheduled period followed their course 
increased the turn-off rate between 6% and 30% depending on the group.61  

 
The daylighting and task lighting measures were discussed during the workshop. 
Guidance from the workshop suggested an upper achievable in 2011 of 9% rising to 40% 

                                                 
55 Moore, T., D.J. Carter and A.I. Slater, “Conflict and control: The use of locally addressable lighting in open plan 
office space,” n.d. http://www.cibse.org/pdfs/Lighting%20conflict%20control.pdf  
56 “Experiments demonstrate effects of task lighting on office workers and energy consumption,” http://irc.nrc-
cnrc.gc.ca/pubs/ci/v10no3/v10no3_7_e.html (Accessed May 5, 2007). 
57 Carrière and Rea (1984) also provide a long bibliography including older references on manual light switching 
and occupant behaviour.  
58 Vasquez, Anne, “Dimming the lights,” The Facilities Manager (July 2005).  
59 Rea, M.S., R.F. Dillon and A.W. Levy, “The effectiveness of light switch reminds in reducing light usage”  
(National Research Council Canada,. 1987). 
60 Delprato, Dennis J., “Prompting electrical energy conservation in commercial use,” Environment and Behavior, 9 
(1977). 
61 Luyben, P.D., “Effects of informational prompts on energy conservation in college classrooms,” Journal of 
Applied Behavioural Analysis, 13 (1980). 
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in 2026. The lower achievable was 5% in 2011 and 9% in 2026. No guidance was 
provided for task lights. 

 
Selected highlights from the workshop discussion are listed below: 
 
� Don’t want to be too high on this because so many obstacles listed are valid barriers 
� Recognized that technology may eclipse behaviour 
� Some people really don’t like fluorescent light. 

 
� Lighting 
 

 
2011 

(GWh) 
2016 

(GWh) 
2021 

(GWh) 
2026 

(GWh) 

Econ. 
Potential 
(GWh) 

Achieve. 
Share 

Upper 24 54 114 208 375 55% 
Lower 12 26 52 90 375 24% 

 
5.5.2 Space Heating / Cooling 
 

This end use covers six individual behaviours: 
 
� Adjusting heat up in summer 
� Adjusting heat down in winter 
� Using shades / blinds in summer to reduce solar gains 
� Using shades / blinds in winter to reduce heat loss 
� Using natural ventilation in summer 
� Keeping doors closed, both in winter and summer. 

 
Selected highlights from the literature review include: 

 
� Adjusting heat up in summer 
� Adjusting heat down in winter 
� Using shades / blinds in summer to reduce solar gains 
� Using shades / blinds in winter to reduce heat loss. 

 
Our review of experience in other jurisdictions found no helpful data for this measure. 
 
� Keeping entrance / warehouse doors closed  
 
Our review of experience in other jurisdictions includes the Doors Closed Ontario 
campaign, which asked businesses in 16 Ontario cities to close doors when the air 
conditioning was on during 2005 and 2006. In 2006 only 7% of businesses had their 
doors open with the air conditioning on, almost half the rate of the previous year (12%).62  

 
There was not sufficient time to discuss these measures in the workshop. With regards to 
adjusting the heat up in the summer, the Panel Survey found that about 70% of the 

                                                 
62 Conservation Council of Ontario, Doors Closed Ontario! Campaign Report. (September 2005); Conservation Council of 
Ontario, We Conserve: Progress Report (November 2006). 



BC Hydro Conservation Potential Review 2007   –Behavioural Changes– 
 

Marbek / Cullbridge / Habart / Lutzenhiser / Ghoulem Page 89 

respondents were willing to do this. For the upper scenario, it was estimated that the 
participation could reach 70%, while in the lower scenario it would be 25%.  
 
For reducing heat in winter, only about 50% of the Panel respondents expressed 
willingness, and the upper scenario was estimated to peak at 50% while the lower 
scenario was 20%.  
The use of blinds in both summer and winter are constrained by the share of respondents 
who don’t have blinds (30%) and the need to have cooperation from co-workers. It was 
thought that the upper scenario would peak at 70% and the lower at 30% for both these 
behaviours.  
 
The use of natural ventilation requires even more cooperation with co-workers due to 
issues such as breeze blowing papers around, noise, dust, insects, etc. The upper scenario 
was assumed to peak at 50% while the lower would peak at 20%. 
 
With regards to closing the doors in winter or in summer, the Panel Survey found that 
about 40% of the doors are left open for business reasons, and some level of group 
consensus will be required to change the practices. The upper scenario was assumed to 
peak at 50% while the lower would peak at 20%.  
 
For all these behaviours, curve B was selected as it was thought that it would take time to 
get broad support for changing the operating practices in buildings.  

 
� Space Hearing / Cooling 
 

 
2011 

(GWh) 
2016 

(GWh) 
2021 

(GWh) 
2026 

(GWh) 

Econ. 
Potential 
(GWh) 

Achieve. 
Share 

Upper 4 7 15 28 49 57% 
Lower 2 3 6 12 49 24% 

 
5.5.3 Plug Loads 
 

For this analysis, the plug loads behaviour was limited to personal computers. It consisted 
of three behaviours: 
 
� Activating power management 
� Turning off the PC and monitor 
� If the PC is not turned off, then turning off just the monitor. 
 
These behaviours were analyzed in sequence so that measures would not be double-
counted. 
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Highlights of the literature review include: 
 
� Activating power management features 

 
Our review of experience in other jurisdictions found that nighttime audits of several U.S. 
commercial buildings showed that only 6% of desktop computers had power 
management features activated, with a full 60% of computers left on overnight.63  
 
� Shutting off PC and / or monitor when not in use 
� Switching off computer at power bar. 

 
Our review of experience in other jurisdictions found that: 
 
� There are widely varying turn-off rates for desktop computers, ranging from 0% to 

91%.64, 65 
� Nighttime audits of several U.S. businesses showed 60% of desktop computers left on 

at night.66 
� Data security, privacy concerns and computer longevity may be at least as compelling 

motivations to shutting off PCs as energy savings.  
� After Bell Canada’s Everyday Kyoto campaign, 12% of surveyed employees reported 

leaving their computers on one or more nights per week, a rate that is one-third fewer 
than the 17% estimated a year earlier. Six out of ten (64%) of Everyday Kyoto 
participants shut off their monitors when leaving for 30 minutes or more.67  

� In a University of Southern Maine pilot campaign, the number of monitors left on 
decreased 93% in computer classrooms and 88% in the tested offices during the 
campaign as compared to prior to it.68  

 
This measure was discussed in the workshop. Selected highlights from the discussion 
include: 
 
� There was significant discussion about the difficulties of managing networks of 

computers in larger organizations, which may require that the computers be operating 
at night so that updates for software and virus protection can be “pushed down” to the 
individual computers. These are barriers to implementing power management. 

� There was general agreement in the workshop that by 2026 there would be enough 
changes to the computer hardware and software that about 98% of the waste 

                                                 
63 Roberson, Judy et al., After-hours power status of office equipment and miscellaneous plug-load equipment 
(Berkeley: Lawrence Berkeley National Laboratory, 2004). 
64 Smith, Barbara E., George Penn, Jim Mapp and Robert Huang, “Promoting energy awareness in two federal 
workplaces,” 2002 ACEEE Summer Study on Energy Efficiency in Buildings (2002). 
65 Webber et al., 2006. 
66 Roberson et al., 2004. 
67 Kassirer, Jay, unpublished data, Tools of Change, 
http://www.toolsofchange.com/English/CaseStudies/default.asp?Id=184  
68 Ayotte, Iris et al., “Flip it, Switch it, Turn it OFF: USM marketing students launch social marketing pilot 
campaign to reduce campus electricity use and carbon emissions” (2006). 
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electricity resulting from PCs being powered on when not being used would be 
eliminated. 

 
� Plug Loads 
 

 
2011 

(GWh) 
2016 

(GWh) 
2021 

(GWh) 
2026 

(GWh) 

Econ. 
Potential 
(GWh) 

Achieve. 
Share 

Upper 77 102 175 308 314 98% 
Lower 24 54 143 308 314 98% 

 
5.5.4 Whole Building 
 

Two behaviours were included in this end use: 
 
� Maintaining correct temperature in employees (lunch room) refrigerators 
� Taking stairs rather than the elevator when going up or down three flights of stairs. 

 
Highlights from the literature review include: 
 
� Maintaining proper temperature for refrigerators 

 
Our review of experience in other jurisdictions found no helpful data for this measure. 

 
� Taking the stairs rather than the elevator 

 
Our review of experience in other jurisdictions found one behavioural psychology 
experiment in which feedback on elevator energy consumption did not reduce elevator 
use, but delaying the opening of the elevator door dissuaded passengers from calling the 
elevator and resulted in a one-third reduction in elevator energy use. Savings continued 
even when the delay was reduced. The study concluded that perceived inconvenience was 
an effective inhibitor69.  
 
These behaviours were not discussed in the workshop. For checking and adjusting the 
temperature of the lunch room refrigerator, 63% of respondents expressed a willingness 
to take on this task, and as this can be done by an individual with no negative impacts to 
co-workers, it was thought that participation could reach 70% in the upper scenario and 
20% in the lower scenario. 
 
For taking the elevator, the Panel Survey found that about 30% of the respondents would 
not be able to do this due to physical limitations. There were a number of other barriers 
noted, such as locked doors in stairwells and the convenience of elevators. However, it 
was assumed that these could be addressed and the upper scenario could reach 70% by 
2026 and the lower scenario was set at 25%.  

 

                                                 
69 Houten, R.V, P.A. Nau and M. Merrigan, “Reducing elevator energy use: A comparison of posted feedback and reduced 
elevator convenience,” Journal of Applied Behavioural Analysis (1981). 
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� Whole Building 
 

 
2011 

(GWh) 
2016 

(GWh) 
2021 

(GWh) 
2026 

(GWh) 

Econ. 
Potential 
(GWh) 

Achieve. 
Share 

Upper 1 2 3 4 5 80% 
Lower 0 1 1 1 5 20% 

 
5.5.5 Summary of Results – Commercial Electric Energy 
 

Exhibit 5.9 below summarizes the detailed information about the Achievable Potential. 
For each behaviour, it shows the share of Achievable Potential that is expected to be 
available for the milestone years, and then the actual GWh/yr.  

 
Exhibit 5.9: Commercial Achievable Behavioural Potential – Electric Energy 

 

Behaviour Measure

Unbundled  Potential  
Base Year         
(GWh/yr) Scenario

2011 2016 2021 2026 Curve 2011 2016 2021 2026
Lighting Make use of daylighting 78 Upper 9% 12% 23% 40% B 8.1 12.1 25.3 47.4

Lower 5% 5% 7% 9% B 4.5 5.1 7.7 10.7
Turn off task lights 15 Upper 10% 54% 81% 90% C 1.7 10.3 16.8 20.1

Lower 5% 24% 36% 40% C 0.8 4.6 7.5 8.9
Use task instead of ambient light 129 Upper 8% 14% 31% 60% B 11.8 23.3 56.2 117.2

Lower 4% 7% 16% 30% B 5.9 11.7 29.0 58.6
Reduce unnecessary lights 26 Upper 8% 25% 43% 60% B 2.4 8.4 15.7 23.6

Lower 4% 13% 21% 30% B 1.2 4.4 7.7 11.8
Sub-total 248 Upper 23.9 54.1 114.1 208.3

Lower 12.4 25.7 51.9 90.0

HVAC Adjust heat up in summer 2 Upper 10% 17% 37% 70% B 0.2 0.4 0.9 1.8
Lower 5% 7% 14% 25% B 0.1 0.2 0.3 0.7

Adjust heat down in winter 3 Upper 7% 12% 26% 50% B 0.2 0.4 1.0 2.1
Lower 3% 5% 11% 20% B 0.1 0.2 0.4 0.8

Use shades / blinds - summer 3 Upper 10% 17% 37% 70% B 0.4 0.7 1.6 3.3
Lower 5% 8% 16% 30% B 0.2 0.3 0.7 1.4

Use shades / blinds - winter 7 Upper 10% 17% 37% 70% B 0.8 1.5 3.5 7.0
Lower 5% 8% 16% 30% B 0.4 0.7 1.5 3.0

Use natural ventilation - summer 13 Upper 10% 16% 32% 50% B 1.5 2.6 5.7 9.6
Lower 5% 7% 12% 20% B 0.7 1.1 2.1 3.8

Keep doors closed - winter 5 Upper 10% 14% 28% 50% B 0.5 0.8 1.8 3.5
Lower 5% 7% 12% 20% B 0.3 0.4 0.8 1.4

Keep doors closed - summer 1 Upper 10% 14% 28% 50% B 0.1 0.2 0.4 0.8
Lower 5% 7% 12% 20% B 0.1 0.1 0.2 0.3

Sub-total 33 Upper 3.6 6.6 14.9 28.2
Lower 1.8 3.0 6.1 11.5

Plug Loads Activate Power Management 189 Upper
Lower

Turn off PC & monitor 18 Upper
Lower

Turn off monitor only 0 Upper
Lower

Sub-total 207 Upper 30% 38% 60% 98% B 71.1 101.7 175.0 307.7
Lower 10% 20% 49% 98% B 23.7 53.6 142.9 307.7

Whole Building Refrigerator 3 Upper 20% 48% 64% 70% C 0.6 1.7 2.5 2.9
Lower 10% 16% 19% 20% C 0.3 0.6 0.7 0.8

Elevator 1 Upper 20% 37% 53% 70% A 0.2 0.3 0.5 0.7
Lower 5% 12% 18% 25% A 0.0 0.1 0.2 0.3

Sub-total 3 Upper 0.8 2.0 3.0 3.6
Lower 0.4 0.7 0.9 1.1

Commercial Total 488 Upper 99.5 164.5 307.0 547.8
Lower 38.3 82.9 201.7 410.3

Factor Energy Impact                                               (GWh/yr)
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5.5.6 Summary of Results – Commercial Electric Peak Load  
 

Exhibits 5.10 and 5.11 show the summary of the peak load reductions that would occur as 
a result of the electric energy savings contained in the Upper and Lower Achievable 
scenarios. These reductions are shown for the total BC Hydro service area by milestone 
year and peak period. In each case, the reductions are an average value over the peak 
period and are defined relative to the Reference Case. 

 
Exhibit 5.10:  Electric Peak Load Reductions (MW) Relative to Reference Case for the 
Total BC Hydro Service Area by Milestone Year and Peak Period, Upper Achievable 

Scenario 

Period 1             
Peak Hour

Period 2            
Critical Peak Day

Period 3           
Winter Peak Day

Period 4             
Winter Peak Energy

F2011 25 21 24 24
Total F2016 41 35 39 39
BCH F2021 77 65 73 73

F2026 138 117 131 130

Service Region Milestone Year

Peak Period

 
 

Exhibit 5.11:  Electric Peak Load Reductions (MW) Relative to Reference Case for the 
Total BC Hydro Service Area by Milestone Year and Peak Period, Lower Achievable 

Scenario 

Period 1             
Peak Hour

Period 2            
Critical Peak Day

Period 3           
Winter Peak Day

Period 4             
Winter Peak Energy

F2011 10 8 9 9
Total F2016 21 18 20 20
BCH F2021 51 43 48 48

F2026 103 87 98 98

Service Region Milestone Year

Peak Period
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7. GLOSSARY 
 
achievable potential 
The portion of savings identified in the Economic Potential that could realistically be achieved 
within the study period through government and utility-led interventions and programs given 
institutional, economic and market barriers. 
 
all rate payers (ARP) test 
Formerly known as the Total Resource Cost Test (TRC), it is a test that compares the total costs 
of electricity investments, including electricity conservation programs, to the social cost of 
electricity. Un-priced environmental and social costs may be accounted for by changing the cost 
of either the investment under consideration or the total cost of electricity in such a way that 
relative un-priced impacts are reflected. It is used in designing and evaluating programs that are 
developed from the CPR study’s results. 
 
avoided cost 
The unit cost of acquiring the next resource to meet demand, which is used as a measure for 
evaluating individual demand-side and supply-side options. 
 
“Avoided cost” is the capital expenditure offset by BC Hydro DSM activities (i.e., the cost of 
having to buy energy on the open market, contract for long-term supply, and/or build and run 
new generation facilities). 
 
base year 
The Base Year is the year to which all potentials will be compared. For this study, it is BC 
Hydro’s’ F2006 (April 2005 to March 2006). The model will be calibrated against BC Hydro’s 
actual sales for F2006. 
 
BC Hydro service area 
The portion of the Province of B.C. that receives retail electricity service from BC Hydro. The 
service area excludes the portion of the Province of B.C. served by Aquila Networks Canada 
(previously known as West Kootenay Power and Utilicorp Networks Canada), Fortis BC, and 
certain factories or communities that are not customers of BC Hydro. For the purpose of this 
study, it includes the City of New Westminster. Approximately 75% to 80% of B.C.’s demand 
for electricity is in the BC Hydro service area and is supplied by BC Hydro. 
 
BC Hydro service region 
For the purposes of this study, the total BC Hydro service area is divided into four service 
regions. They are: Lower Mainland, Vancouver Island, Southern Interior and Northern Region. 
 
benchmark for economic analysis 
For the purpose of this study, the electricity price, based on a long run marginal cost provided by 
BC Hydro, of $130/MWh for electric energy savings and $170/kW-yr for capacity savings. 
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capacity 
The measure of the rate of energy use at a specific time. [kW] 
 
capacity savings 
The savings that result from technologies or activities that save only capacity, and do not include 
any energy savings (or where energy savings are proportionally small).  
 
capacity shed 
The act of interrupting all or part of the customer load for a period of time. 
 
co-generation 
The simultaneous production of electric or mechanical energy and useful heat energy from a 
single fuel source.  
 
conservation potentials 
The 2007 CPR will look at the Technology Based Potential, Operations and Maintenance 
(O&M) Potential, Behavioural Potential, Lifestyle Potential, and Fuel Switching. Definitions and 
examples are provided below. (Note: Shaded cells mean examples are either not available or not 
applicable). 
 

2007 Conservation Potential Review 

O and M Potential   
  

Technology 
Potential Operations Maintenance 

Behavioural 
Potential  

Lifestyle 
Potential  

Fuel Switching 
Potential  

D
ef

in
iti

on
s 

Energy savings 
realised through 
the implementation 
of energy-
efficiency 
technologies 

Energy savings 
realized through the 
monitoring and 
adjustment of 
system 
controls to optimise 
the operation 
of energy-using 
systems 

Energy savings 
realised through 
the regular 
cleaning and 
adjustment to 
optimize the 
performance of 
energy-using 
systems 

Energy 
savings 
realised 
through the 
actions of 
personnel to 
habitually 
save energy 
within their 
daily routine 

Energy 
savings 
resulting 
from 
lifestyle or 
corporate 
culture 
changes 

Electricity 
savings resulting 
from changing 
fuels from 
electricity to 
natural gas 

Energy Saving Examples 

R
es

id
en

tia
l 

Replace single-
paned windows 
with double-glazed 
low E 

Adjust 
programmable 
thermostat for 
reduced energy use 
(Multi-family only) 

Repair 
weatherstripping 
on openings along 
the window seam 
to prevent heat 
loss (Multi-family 
only) 

Close blinds at 
night to 
reduce heat 
loss 

Choose 
natural 
ventilation 
over air 
condition–
ing 

Choosing gas-
fired space 
heating over 
electric 

C
om

m
er

ci
al

 

Replace 
incandescent bulbs 
with CFLs 

Adjust the timer to 
optimise the CFLs 
operating hours 

Clean the fixtures 
to allow for 
maximum light 
output 

Turn off the 
light when 
you leave the 
room 

Lower 
light levels 

Choosing gas-
fired space 
heating over 
electric 
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2007 Conservation Potential Review 

O and M Potential   
  

Technology 
Potential Operations Maintenance 

Behavioural 
Potential  

Lifestyle 
Potential  

Fuel Switching 
Potential  

In
du

st
ria

l Install high 
efficiency 
compressor (or 
VSD for 
compressor) 

Regularly check 
compressed air 
sequencing is 
correct 

Fix compressed 
air leaks 

   

Capacity Saving Examples  

R
es

id
en

tia
l 

Install a water 
heater with a timer 
that is 
programmed to 
shut off during 
peak hours 

  

Run your 
dishwasher, 
clothes washer 
and other 
energy-using 
appliance 
during off 
peak hours 

  

C
om

m
er

ci
al

 

Install a batch 
process –e.g.: 
radiant slab 

Decrease 
temperature set 
point during peak 
time using BAS 

    

In
du

st
ria

l 

Install a batch 
process – e.g.: pulp 
storage 

Shut down 
equipment and 
move to storage 

    

 
cost of conserved energy (CCE) 
The annualized unit energy cost of a DSM measure used to determine its cost effectiveness 
compared to additional electricity supply (as part of the total resource cost test). It is calculated 
as the annualized incremental cost (including annual operating and maintenance) of the DSM 
upgrade measure divided by the annual savings achieved, excluding any administrative or 
program costs to achieve full use of the technology or measure. 
 
cost of capacity 
The cost of capacity, set at $160/kW-yr in the CPR to evaluate the economic potential of 
capacity-saving measures. Representatives from BC Hydro and the BCTC collaborated to 
develop a methodology to calculate and associate value for the cost of capacity based on 
Generation, Bulk Incremental Transmission, Regional Incremental Transmission, Distribution 
Substations and Distribution costs. 
 
demand-side management (DSM) 
Actions that modify customer demand for electricity and that can defer the need for new energy 
and capacity additions. 
 
discount rate 
The interest rate used in calculating the present value of expected yearly benefits and costs. 
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diversity 
A relative measure of the likelihood that a series of connected loads will reach peak demand at 
the same time. A high diversity implies that individual connected loads will reach their peak 
demand at different times whereas a low diversity implies that they will reach peak demand at 
the same time. 
 
economic efficiency 
Allocation of human and natural resources in a way that results in the greatest net economic 
benefit, regardless of how benefits and costs are distributed within society. 
 
economic potential 
An estimate of the reduction of electricity consumption, relative to the reference case, that would 
occur if all electricity-consuming equipment were upgraded to the efficiency level that is cost 
effective as calculated using the cost of conserved energy (CCE). 
 
effective measure life (EML) 
The estimate median number of years that the measures installed under a program are still in 
place and operable. EML incorporates field conditions, obsolescence, building remodelling, 
renovation, demolition and occupancy changes. 
 
electric capacity 
The maximum electric power that a device or system is capable of producing or transferring. 
Electric capacity is measured in watts, kilowatts, megawatts, etc. 
 
electric energy 
The cumulative amount of electricity produced or consumed over a period of time. Electric 
energy is measured in kilowatt hours or gigawatt hours. 
 
electric power 
The instantaneous rate that electric energy is produced, transmitted or consumed. Electric power 
is measured in watts, kilowatts, megawatts, etc. 
 
electrical efficiency 
The ratio of the useful energy delivered by a system or end use to the amount of electric energy 
supplied to it. This ratio measures how well electric energy is translated into another useful form 
of energy. 
 
electrical intensity 
The ratio of electric energy consumed per application or end use. For example, kilowatt hours 
per square metre of lit office space per day, or kilowatt hours per tonne of aluminum produced. 
All else being equal, electrical intensity increases as electrical efficiency decreases. 
 
electricity audit 
An on-site inspection and cataloguing of electricity-using equipment/buildings, electricity 
consumption and the related end-uses. The purpose is to provide information to the customer and 
the utility. Audits are useful for load research, for DSM program design and for identification of 
specific energy savings projects. 
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electricity conservation 
Activities by electricity users that result in a reduction of the electric energy used to provide 
electric energy services. Electricity conservation can include a wide variety of behavioural or 
operational changes that result in energy savings. For the purpose of this study only, energy 
savings achieved through hard-wired or hardware installations are included. 
 
electricity conservation 
Activities by utilities or electricity users that result in a reduction of electric energy use without 
adversely affecting the level or quality of energy service provided. Electricity conservation 
measures include substitution of high-efficiency motors for standard-efficiency ones, occupancy 
sensors in office buildings, insulation in residences, etc. Load management activities are not 
considered by BC Hydro to be electricity conservation measures if they do not reduce annual 
consumption of electric energy. However, a rate designed to encourage reduction in electricity 
consumption being implemented by BC Hydro is considered to be electricity conservation. 
 
emerging technologies 
New energy-conserving technologies that are expected to be market-ready in any of the years up 
to and including 2026. This category includes technologies that could be accelerated into the 
market during that period through targeted financial or technical support. 
 
end use 
The final application or final use to which energy is applied. Recognition of the fact that electric 
energy is of no value to a user without first being transformed by a piece of equipment into a 
service of economic value. For example, office lighting is an end use, whereas electricity sold to 
the office tenant is of no value without the equipment (light fixtures, wiring, etc.) needed to 
convert the electricity into visible light. End use is often used interchangeably with energy 
service. 
 
energy savings 
The savings that result from technologies or activities that save energy and, therefore, save 
capacity. In this document, the term “energy” refers specifically to “electricity” unless otherwise 
noted. 
 
energy service 
An amenity or service supplied jointly by energy and other components/equipment such as 
buildings, motors and lights. Examples of energy services include residential space heating, 
commercial refrigeration, aluminum smelting and public transit. The same energy service can 
frequently be supplied with different mixes of equipment and energy. 
 
energy use index (EUI) 
End use energy consumption divided by a specific parameter of production (e.g. kWh/sq.ft., 
kWh/unit). 
 
environmental credit/environmental penalty 
An increment or decrement to the cost of a resource or set of resources, to reflect the overall 
level of its/their environmental impact, relative to another resource or set of resources. 
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financial incentive 
Certain financial features in the utility’s DSM programs designed to motivate customer 
participation. They may include features designed to reduce a customer’s net cash outlay, pay-
back period or cost of finance to participate. 
 
flexible load shape 
Utility action to present customers with options to choose variation in service quality in 
exchange for incentives. Programs involved may consist of variations of interruptible or 
curtailable load; concepts of pooled, integrated energy management systems or individual 
customer load control devices offering service constraints. 
 
fuel substitution 
The use of a different fuel to produce the same energy service. For example, natural gas can be 
used for space heating instead of electricity. 
 
gigawatt hour (GWh) 
One million kilowatt hours. 
 
independent power producer (IPP) 
A privately owned electricity-generating facility that is usually connected to a utility’s 
transmission system to sell electricity. 
 
industrial/commercial self-generation 
Generation of electricity by an industry or a commercial enterprise whose principal product is 
not electricity. In almost every case, the industry is a customer of a utility, in which case the 
electricity generated is used to reduce the utility’s sales and generation or purchase requirements. 
Utility action to reduce sales through industrial/commercial self-generation is sometimes 
considered a form of demand-side management, for although overall supply is increased, demand 
on the utility is decreased. In a case where industrial/commercial self-generation allows a 
customer to be in a position to sell electricity to the utility (perhaps only some of the year or 
some of the day), that portion of electricity sold to the utility is considered independent power 
production. (See Independent Power Producer.) At BC Hydro, industrial/commercial 
self-generation used for on site load displacement is included in DSM, while output utilized for 
electricity sales is categorized outside of DSM.  
 
integrated planning 
See Resource Planning. 
 
integrated electricity planning (IEP) 
See Resource Planning. 
 
kilowatt (kW) 
One thousand watts; a basic unit of measurement of electric power. (The amount of energy 
transferred at a rate of one kilowatt for one hour is a kilowatt hour.) 
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kilowatt hour (kWh) 
The basic unit of measurement of electric energy. One kilowatt hour represents the power of one 
thousand watts for a period of one hour. (A typical non-electrically heated home in B.C. uses 
about 10,000 kWh per year.) 
 
lifestyle potential 
Energy savings resulting from lifestyle or corporate culture changes. It is different from 
behaviours, operations, or maintenance in that they refer to how consumers use the energy-
consuming systems they already have, whereas lifestyle considers the choices they make 
regarding what energy-consuming systems they purchase/use. See examples under Lifestyle 
Potential in the definition of Conservation Potentials (above). 
 
load 
The amount of electricity required by a device, customer or group of customers as measured by 
an electricity meter. 
 
load displacement 
The reduction of electricity requirements from existing utility customers through electricity 
conservation or through customer self-generation. 
 
load factor 
The ratio of the average load supplied during a given period to the maximum load occurring 
during the same period. 
 
load forecast 
An estimate of expected electricity requirements that have to be met by the electrical system in 
future years. 
 
load research 
Research to disaggregate and analyze patterns of electricity consumption by various sub-sectors 
and end-uses. Load Research supports the development of the load forecast and the design of 
demand-side management programs. 
 
load shape 
The variation in electrical load over time, usually hour-by-hour. A load shape can be for the 
system, a customer or an end-use load over a set period such as a day or a year. 
 
load shifting 
Utility DSM program to move electricity consumption from one period to another, most often 
from periods of high consumption to periods of low consumption (i.e., from on- to off-peak). 
 
measure TRC 
The Measure TRC is the net present value of energy savings that result from an investment in a 
fuel switching measure. The Measure TRC is equal to its full or incremental capital cost 
(depending on application) plus any change (positive or negative) in the combined annual energy 
and operating costs. This calculation includes among others, the following inputs: the avoided 
natural gas and electricity supply costs; the life of the measure; and the selected discount rate, 
which in this analysis has been set at 6%. 
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megawatt (MW) 
One thousand kilowatts. 
 
natural change in electrical intensity 
The future change in electrical intensity that is expected to occur in the absence of utility DSM 
programs. In developing an estimate of natural change in electrical intensity, it is necessary to 
make an explicit assumption about the future prices of electricity and competing fuels. 
 
non-participant test (NPT) 
A test measuring what happens to rates due to changes in utility revenues and operating costs 
caused by a program. Rates will go down if the avoided cost is greater than the sum of the 
revenue lost plus the program costs. This test indicates the direction and magnitude of the 
expected change in rate levels. 
 
peak clipping 
A utility DSM program used to reduce peak demand, without reducing demand at other times of 
the day or year. 
 
peak demand 
The maximum electric power required by a customer, device or system during a specified period 
(e.g., day, month, year). 
 
peak period 
The periods when the BC Hydro electricity system experiences particularly large demand for 
electricity from its customers. The four peak periods used in the CPR 2007 are defined as: 
 
� Peak Period 1: Annual System Peak Hour – For BC Hydro, this has traditionally been the 

hour ending at 6 pm on a day in December or January; it is highly correlated with the coldest 
day of the year. 

� Peak Period 2: System Critical Peak Days – The 4to 9 pm period on the four highest 
System Peak Days; totals 20 hours. 

� Peak Period 3: Typical Winter Peak Day – This adds the morning peak 8 am to 1 pm to the 
System Critical Peak Day definition; totals 40 hours per year. 

� Peak Period 4: Winter Peak Energy – This uses the Typical Winter Peak Day definition (8 
am to 1 pm and 4 to 9 pm) for all winter weekdays when minimum daily temperature is 
below 0ºC. Typically, this consists of 45 days, or about the number of weekdays in 
December and January (not counting holidays), or 450 hours per year. 

 
Power Smart 
BC Hydro’s DSM initiative, originally launched in 1989. Power Smart includes a full range of 
DSM programs aimed at BC Hydro’s Residential, Commercial and Industrial customers. 
 
rate 
Generically refers to a utility’s rate structure. Average rate specifically refers here to the overall 
average revenue per kilowatt hour that the utility receives from a given class of customers (e.g., 
residential) covered by one or more tariffs. 
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rate structure 
The formulae used by a utility to calculate charges for the use of electricity. For example, the 
present BC Hydro rate structure for residential customers consists of a basic monthly charge plus 
charges for the amount of electric energy used (i.e., cents/kWh). Other BC Hydro rate structures 
charge for energy at a rate per kilowatt hour that depends on the level of consumption, whereas 
others may include charges for peak demand. 
 
reference case 
An estimate of the expected level of electricity consumption that would occur over the study 
period in the absence of any new DSM initiatives subsequent to F2006. 
 
region 
The following regions are used for the purpose of the 2007 CPR: Lower Mainland (LM), 
Vancouver Island (VI), Southern Interior (SI) and Northern Region (NR). 
 
resource planning 
The process of long-term planning of electricity generation and transmission facilities to reliably 
meet the forecast requirements of BC Hydro’s domestic customers. It addresses regional supply 
requirements and can utilize both supply-side and demand-side resources while recognizing 
economic, environmental and social impacts and risks. 
 
Resource Smart 
The name given to BC Hydro's strategy of improvements to existing power generation and 
transmission facilities to achieve supply-side efficiency through physical and operational 
modifications. 
 
sector 
A group of customers having a common type of economic activity. BC Hydro divides its 
customers into three principal sectors: Residential, Commercial and Industrial. sectors are further 
divided into subsectors. For example, “Offices” is a subsector of the Commercial sector. 
 
self-generation 
Generation of electricity by an industry or commercial enterprise whose principal product is not 
electricity. Self-generation can either reduce the amount of electricity purchased from the utility 
or it may be sold to the utility as a supply-side resource. 
 
social cost of electricity 
The total cost of electricity plus an allowance for environmental or social costs associated with 
the resource set producing that electricity. One way to estimate the social cost of electricity is 
with an environmental credit or penalty applied to the total cost of electricity. 
 
strategic conservation 
Utility action to reduce the total electric energy demand. Strategic conservation is electricity 
conservation induced by utility programs. Strategic conservation differs from load management 
in that load management is concerned primarily with the time-profile of demand, where strategic 
conservation is concerned with the total consumption. 
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strategic load growth 
Utility action to modify the load curve by increasing (annual) total electric energy demand. 
Strategic load growth differs from load management in that load management is concerned 
primarily with the time-profile of demand, where strategic load growth is concerned with total 
consumption. 
 
subsectors 
A classification of customers within a sector by common features. Residential subsectors are by 
type of home (SFD, duplex, apartment, etc.). Commercial subsectors are generally by type of 
commercial service (office, retail, warehouse, etc.). Industrial subsectors are by product type 
(pulp and paper, solid wood products, chemicals, etc.). 
 
supply curves 
Volume of energy at the appropriate screened price in ascending order of cost. (E.g., the figure 
below illustrates a supply curve with the addition of program, option, or technology A to D.) 
 

 
 
tariff 
The rate and the terms and conditions of sale for electric power and energy between utility and 
customer. It includes the type of service, delivery point(s), limitations of obligations to serve, 
minimum charges, etc. 
 
technical efficiency 
The efficiency of a system, process or device in achieving a certain purpose, measured in terms 
of the physical inputs required to produce a given output. 
 
utility cost 
The total financial cost incurred by the utility to acquire energy resources. For DSM, the costs 
include all utility program costs, including incentive costs. 
 
unbundled potential 
The gross savings potential for individual measures when calculated in isolation of possible 
interactive effects or double counting that would occur if implemented concurrently with other 
measures.  
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valley filling 
Utility program activity to increase off-peak demand. 
 
watt 
The basic unit of measurement of electric power. 
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Abbreviation List 
 
ASHP Air Source Heat Pump 
BCH .. BC Hydro 
BCTC BC Transmission Corporation 
BCUC BC Utilities Commission 
CAV .. Constant Air Volume 
CCE... Cost of Conserved Energy 
CFL ... Compact Fluorescent 
CPR... Conservation Potential Review 
CSAE Customer Side Alternative Energies 
CT ..... Consultant Team 
DSM.. Demand Side Management 
DX..... Direct Expansion 
EE...... Energy Efficient 
ERP ... External Review Panel  
EUI.... Energy Use Index  
GHG.. Green House Gas 
GWh.. Gigawatt Hour 
HE ..... High Efficiency 
HID ... High Intensity Discharge 
HPS ... High Pressure Sodium 
IEP..... Integrated Electricity Plan 

IPP..... Independent Power Producer  
kWh... Kilowatt Hour 
LPD ... Lighting Power Density 
LTAP. Long-Term Acquisition Plan 
MH .... Metal Halide 
MW ... Megawatt 
N/A.... Not Applicable 
PMT .. Project Management Team 
RFP ... Request for Proposal 
SC...... Shading Coefficient 
TBA... To Be Announced 
TBD... To Be Determined 
TOR... Terms of Reference 
TRC... Total Resource Cost 
UC ..... Utility Cost 
VAV.. Variable Air Volume 
VP ..... Vice President 
WSHP Water Source Heat Pump 
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A1 INTRODUCTION 
 
This appendix summarizes program experience on conservation behaviour in other jurisdictions 
as reflected in the published literature, covering each of Residential sector behavioural measures 
(Exhibit A.1) and Commercial sector behavioural measures (Exhibit A.2, below) considered in 
the CPR 2007 Customer Behaviour Area. The main goal of the literature summary is to identify 
quantitative data on the effectiveness of program intervention for energy conservation through 
behavioural changes for the defined measures. These data will support estimates of potential for 
behaviour-based energy conservation among BC Hydro customers.  
 
Studies from energy crises, sorts of “natural” intervention routinely accompanied by energy 
conservation programs, are included. These studies provide particularly detailed data, often 
oriented to the entire population rather than to self-selected program participants, though they do 
not represent the effectiveness of any specific program. Good data on program effectiveness for 
most behavioural measures is sparse, so other relevant data are sometimes provided. A short 
section on behavioural conservation measured with respect to total household electricity 
consumption complements the measure-specific summaries. 
 

Exhibit A.1 Electricity Saving Behaviours – Residential Sector 
 
 
Space Heating and Cooling 
� Setting back temperature at night 
� Setting back temperature in the day 
� Heating only occupied parts of house 
� Maintaining draftproofing 
� Installing storm windows 
� Covering windows while air conditioning  
� Increasing temperature while air conditioning 
 
Lighting 
� Selecting low-wattage incandescent bulbs 
� Using only necessary safety lighting 
� Turning off lights when no one in room 
 
Domestic Hot Water 
� Turning off water heater when on vacation 
� Reducing water heater temperature 
 
Small Appliances 
� Unplugging “brick” power Supplies 
 
 

 
Refrigeration and Freezers 
� Maintaining proper refrigerator temperature 
� Maintaining proper freezer temperature 
� Defrosting freezer more frequently 
 
Appliances 
� Air-drying dishes in dishwasher 
� Minimizing hot and warm water wash 
� Using temperature/moisture sensor in dryer 
 
Computers and Peripherals 
� Activating power management features 
� Shutting off PC and monitor when not in use 
� Shutting off monitor when not in use 
 
TV and Entertainment 
� Turning off TV when no one watching 
� Unplugging TV – regularly and when on vacation 
� Unplugging entertainment systems – regularly and 

when on vacation 
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A2 BACKGROUND ON LITERATURE SEARCH AND DATA QUALITY  
ASSESSMENT 

2.1  Focus of the Literature Search and Methodology 
 
The initial literature search covered the full set of candidate behavioural studies and drew from 
English-language program evaluations, journals, conference proceedings, government 
clearinghouses and websites. The study team also drew on its own libraries and project base, 
including studies on the California energy crisis, Green Communities / EnerGuide for Houses, 
Toronto’s 20/20 and Bell Canada’s Everyday Kyoto programs. We also directly contacted 
subject matter experts at the U.S. EPA, Lawrence Livermore Labs and Natural Resources 
Canada. In addition, we circulated two rounds of requests for information on relevant listservs, 
including the Georgetown University Social Marketing Listserv and the Fostering a Sustainable 
Future Listserv.  
 
This yielded hundreds of studies, which are a small percentage of the many thousands of energy 
education efforts and other programs promoting behavioural conservation. However, most of 
these efforts have not been formally evaluated and fewer have evaluations published. This 
summary provides results only for the final set of behavioural measures. It focuses strongly on 
quantitative results, rather than other insights from the literature. Quantitative results from 
studies without documentation are generally not included.70  
 
2.2  Data Quality 
 
Numerical results are reported as is. From statistical and sociological points of view, there are 
many caveats to the data collected and uncertainties are high. Behaviour is difficult to measure 
and, experiments aside, most evaluations and other studies are designed for program-specific 
rather than broader purposes, raising issues of research question alignment and bias.71 The 
literature search did not seek contradictory results or interpretations. Much practice in the 
behavioural energy conservation field stands less on studied experience than on tradition. “While 
there is little evidence of behaviour change to support information-based initiatives that rely on 
changing attitudes, and/or prompting economic self-interest, these types of initiatives are still 
popular,” according to one social marketing expert. 72  
 
There are three main questions about using the numerical results for inferring potential savings in 
the BC Hydro service area: initial accuracy; transferability of the results to British Columbia 
present and near future; and applicability of the measure studied to the target measure specified 
for the CPR 2007. As to transferability, program results may depend strongly on context, more 
so than technology, and obviously results from special conditions such as energy crises do not 
indicate what can be expected in “normal” life. From a statistical point of view, the two most-

                                                 
70 Many such studies are available and may be useful if more data were obtained, for example, annual reports with 
summary program savings information, and case studies where savings are given for combined education and 
technological upgrades for individual commercial buildings, for example Energy Star “Success Stories” for 
businesses: http://www.energystar.gov/index.cfm?c=business.success (Accessed April, 2007). 
71Many studies discuss problems in measuring conservation behaviour (e.g., Abrahmse et al., 2005; Bartiaux et al., 
2005; Boonekamp, 2006), but this topic is beyond the scope of the literature summary.  
72 McKenzie-Mohr Associates, “Influencing behaviour by providing environmental information” (Prepared for the 
Task Force on the Canadian Information System on the Environment, 2001). 
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debated interpretation issues for quantitative data on conservation behaviour are reliance on self-
reports and self-selection bias. Self-reports are generally considered to be biased toward socially 
desirable responses, with degree depending on context and method.73 Self-selection bias refers to 
the fact that program participants are different than non-participants, which cannot be corrected 
for statistically.74  
 
A3 RESIDENTIAL CONSERVATION BEHAVIOURS 
 
3.1  Space Heating 
 
� Setting back temperature at night  
� Setting back temperature during the day 
 
Setting back the thermostat to reduce heating energy consumption, whether at night or while 
away from home, are among the standard energy conservation recommendations, found in nearly 
every general consumer-oriented list and education program on energy conservation. Most 
households in British Columbia already set the temperature back regularly, according to self-
reports.75 Nighttime setback rates in British Columbia are about the same as found for the United 
States76 and Sweden,77 and daytime setback rates are slightly lower than found for the U.K.78 
Some households, especially in apartments, cannot lower temperatures at night due to technical 
constraints, and some night time setback is motivated by wanting cooler sleep temperatures 
rather than intention to conserve energy.79  
 
Much of the past decade’s work on the effectiveness of temperature setback via program 
intervention has been framed around programmable thermostats. From an engineering 
perspective, savings potential from installing and using programmable thermostats is high. 
Metered studies show that realized savings often fall short of theory, not only because 
thermostats may not be programmed as modeled but also because the manual practices that they 
supersede may be more conservative than the programmed schedule.80 Increased penetration of 
programmable thermostats cannot readily be used to estimate changes in setback practices.  
 

                                                 
73 See, for example, Geller (1981), Heslop (1981), McRae (2002), Mick (1996) and Vine and Barnes (1988). 
74 Self-selection bias can also refer to the fact that survey respondents are different than non-respondents even 
within population addressed by or actively participating in a program, which can be partly addressed statistically.  
75 BC Hydro Power Smart Evaluation, 2006 Residential End-Use Study (August 2006). 
76 Energy Information Administration, Residential End Use Survey 2001 (U.S. Department of Energy, 2003). Based 
on a nationwide survey of residential energy use, 55% report they set back winter temperature when nobody is 
home, and 57% report they set back temperature at night. 
77Lindén, Anna-Lisa, Annika Carlsson-Kanyama and B. Eriksson, “Efficient and inefficient aspects of residential 
energy behavior: What are the policy instruments for change?” Energy Policy, 34 (2006). 
78 U.K. Energy Savings Trust, 2006. According to this survey, 28% of U.K. residents leave the heating on when the 
house is unoccupied. 
79 Linden et al., 2006. 
80Nevius, Monica and Scott Pigg, “Programmable thermostats that go berserk: Taking a social perspective on space 
heating,” 2000 ACEEE Summer Study on Energy Efficiency in Buildings; Plourdé, Andre, “Programmable 
thermostats as means of generating energy savings: Some pros and cons” (Alberta, Canada: CBEEDAC, 2003). 
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Several recent studies suggest that much of the potential in degree and penetration of temperature 
setback may have already been taken, since temperature setback has been promoted as a 
conservation action for decades. One large evaluation found no or negative influence in intended 
heating temperature setpoint corresponding to a mass-market advertising campaign in Wisconsin 
running 1998 to 1999.81 While earlier studies found that lowered thermostat settings provided a 
great deal of energy savings in the U.S. residential sector (1973-1981),82 suggest that normal 
practices may have already been adjusted to a level conservative enough that information and 
urging did not garner additional conservation. Older studies may thus be only weakly applicable 
to future potential, especially in the absence of a strong lever to change.  
 
Some studies do find that advice programs bring substantial increases in the percentage of 
households who say they set back temperatures. In response to an energy advice program aimed 
at a U.S. military base, one study found that 47% of respondents began turning down their 
heating when away from home or while asleep, despite the fact that households did not pay their 
own energy bills.83 A U.K. study on the effectiveness of energy advice, not specific to any 
particular advice program, found that 47% of the surveyed population of 1,900 households 
recalled having received energy advice on space heating or water heating. Of those that recalled 
advice, 37% said they changed their behaviour by leaving the heating on only when somebody 
was home.84 An evaluation of the Everyday Kyoto emissions-reduction program aimed at Bell 
Canada employees found that program participants were more likely to turn home thermostats 
down to 17°C every night (60% reported doing so) as compared to non-participating employees 
(54% reported so).85 
 
There is conflicting evidence on the prevalence of heating thermostat adjustment during the 
California 2000-2001 energy crisis. Most programs focused on summer end uses, but winter end 
uses were covered as well. Several surveys on consumer conservation response were conducted. 
Results will depend on the season in which data was collected. One study by a team of 
sociologists found that 7% of Californians mentioned using the furnace less or reducing the 
thermostat setting, and 4% said that they turned the heater off.86 Another study indicated that 
80% of surveyed Californians said they regularly set back their thermostat during the energy 

                                                 
81 Peters, Jane, Ken Seiden, Sharon Baggett and Lyn Morander, “Changing consumer attitudes to energy efficiency: 
Midterm results from an advertising campaign,”  1998 ACEEE Summer Study on Energy Efficiency in Buildings. 
82 Peters et al., 1998. 
83 McMakin, Andrea, Elizabeth L. Malone and Regina E. Lundgren, “Motivating residents to conserve energy 
without financial incentives” (2002). This is a dramatic change. The high level may be in part due to how results 
were calculated. 
84 New Perspectives, Energy Inform and Energy Savings Trust. Savings from behavioural changes following energy 
advice: Report on a survey (Suffolk, U.K. 2004). 
85 Kassirer, Jay, unpublished data, Tools of Change, 
http://www.toolsofchange.com/English/CaseStudies/default.asp?Id=184. 
86 Lutzenhiser, Loren, unpublished data. This survey, unlike others, used open-ended responses to collect data on 
conservation practices, rather than the more typical check-box approach. See also Lutzenhiser, Loren, An 
exploratory analysis of residential electricity conservation survey and billing data: Southern California Edison, 
Summer 2001 (California Energy Commission,. 2002); and Lutzenhiser, Loren, Marcia Hill Gossard and Sylvia 
Bender, “Crisis in Paradise: Understanding the household conservation response to California’s Energy Crisis,” 
2002 ACEEE Summer Study on Energy Efficiency in Buildings. 
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crisis.87 A third study found that 41% said they changed thermostat settings to reduce energy 
consumption, without distinguishing summer and winter adjustments.88  

 
� Heating only occupied parts of the home 
  
Heating only parts of the home by closing vents or doors or by managing heating devices is 
sometimes included in lists of no-cost consumer energy tips, or recommended in conjunction 
with promoting zoned heating technologies. There is some baseline information but the 
effectiveness of program intervention for this measure is rarely assessed. The practice can lead to 
air quality problems, which may contribute to low program interest.89 
 
A U.K. study on the effectiveness of energy advice, not specific to any advice program, found 
that of the 47% of households recalled that they had received advice on conservation practices 
for home space or water heating, 14% reported that they had changed their behaviour to heat 
fewer rooms than before. That translates to 7% of all respondents having reported they heated 
fewer rooms than before on the basis of energy advice received.90 The same study found that 
17% of all surveyed households said they changed their behaviour by closing internal doors.  
 
� Maintaining weatherstripping and draftproofing 
 
Sealing drafts through weatherstripping, caulking and other simple low-cost envelope-sealing 
measures is a common recommendation in residential energy education programs. Though many 
studies address residential weatherization, there is little information on how well and how many 
occupants undertake weatherstripping and draftproofing on their own volition.91 Low-income 
weatherization program evaluations dominate the evaluation literature. These programs 
sometimes implement weatherstripping and caulking for weatherization recipients, often with 
higher-cost diagnoses and bundled with more sophisticated and expensive renovations than just 
caulking and stripping, e.g., blower-door tests and window upgrades. Experienced teams conduct 
these services at no or low cost to occupants, so technical savings may be high relative to what 
home occupants can achieve on their own, and program participation is limited to information on 
how willing and eligible recipients of weatherization services are identified. Weatherization 
tends to be seen as providing improved comfort rather than energy savings, e.g., because 

                                                 
87Jennings et al., “Conservation motivations and behavior during California's Energy Crisis,” 2002 ACEEE Summer 
Study on Energy Efficiency in Buildings. Because of the methodology used, this data may not be comparable to other 
surveys on energy crisis behaviour. The study shows much higher levels of practice of conservation measures than 
do others. 
88 Myers et al., “Conservation is as easy as 1-2-3: Assessing customer behavior due to PG and E's 1-2-3 Cashback 
information and rebate program,”  2002 ACEEE Summer Study on Energy Efficiency in Buildings. 
89Garrett, Doug, “Beware the closed bedroom door,” Home Energy Online. 
90 New Perspectives et al., 2004. 
91For an overview, see Guerin, Denise A., Becky Yust and Julie G. Coopet, “Occupant predictors of household 
energy behavior and consumption change as found in energy studies since 1975,” Family and Consumer Science 
Research Journal, 29 (2000). Information on how many households agree to low-cost or no-cost weatherization 
services is summarized in Kassirer, Jay and Sharon Boddy, “20/20 – The Way to Clean Air literature review” 
(Toronto Public Health, 2001). 
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occupants “take back” some of the technically-expected savings, especially in lower-income 
households.92 
 
Several evaluations estimate increased weatherization practice in response to program 
intervention, though the strong self-selection bias makes inference difficult. An evaluation of 
Toronto Public Health’s 20/20 Program found that 72% of one group of program participants 
surveyed reported undertaking draftproofing in response to recommendations.93 The EnerGuide 
program found that about 40% of homeowners who had their house evaluated implemented 
draft-proofing.94 According to ReCAP, a residential conservation assistance program, 90% of 
households provided with air sealing gaskets and outlet plugs installed them.95 A U.K. study on 
the effectiveness of energy advice found that, of 1,900 residents surveyed, 8% changed their 
behaviour by sealing gaps in floorboards and skirting, and 10% changed their behaviour by 
blocking up unused chimneys in response to energy advice.96 Another U.K. community energy 
programs evaluation indicated that 5% installed draftproofing after being given energy advice.97  
 
In the United States, a remarkable 88% of households report winter drafts most or all of the 
time,98 much higher than the rate reported by British Columbians. Part of the difference may be 
attributed to differences in construction practices and housing stock vintage, but the comparison 
suggests that BC Hydro customers may already be quite good at draftproofing their homes. One 
study indicates that 8% of surveyed Californians undertook weatherization to help save energy 
during the 2000-2001 energy crisis.99 
 
� Installing Storm Windows  
 
Installing storm windows, whether permanent or seasonal, is a common recommendation in 
winter-oriented energy education programs in North America. According to Natural Resources 
Canada, storm windows used to be popular in Canada, and interior storm windows are growing 
in popularity.100 A 1990s Statistics Canada study on home improvement found that only 0.25% 
of surveyed Canadian households installed storm windows, though an additional 3% upgraded 

                                                 
92 Geurin et al., 2000. 
93 Toronto Public Health, 20/20 The Way to Clean Air – Participant Results (2005). Fifty-eight participants reported 
doing so out of 86 respondents, selected among the highest-participating group of 20/20 participants. In 1997, 14% 
of Canadians undertook draftproofing, according to a Natural Resources Canada study, as cited in Kassirer and 
Boddy (2001). 
94 Kassirer and Boddy, “EnerGuide case study,” Tools of Change (2001). 
95 “RECAP case study,” Tools of Change (1999). 
96New Perspectives et al., 2004. Thirty-eight percent recalled hearing behaviour energy conservation advice other 
than on heating, lighting and appliance use, and of these, 22 and 27% respectively sealed floor boards and blocked 
unused chimneys.  
97 New Perspectives, “Community action for energy: Report on the monitoring and evaluation of five pilot projects,” 
Report to Energy Efficiency Partnership for Homes (2004). 
98 EIA, 2003. 
99 Myers et al., 2002. 
100 From http://www.oee.nrcan.gc.ca/publications/infosource/pub/renovate/windowefficiency/windowefficiency.pdf 
(Accessed March 2007). 
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from single-pane to double- or triple-pane windows.101 Low-income weatherization programs 
sometimes install storm windows and energy loan programs sometimes support them but no 
program intervention data was found addressing independent installation. Like window 
replacement in general, storm windows may be a psychologically appealing action for 
consumers, especially as compared to insulation, because they are attractive.102 In practice they 
may not produce much savings.103 As to window coverings in general, a U.K. study on the 
effectiveness of energy conservation advice found 15% of the survey sample of 1,900 changed to 
fitted windows with heavier curtains in response to energy advice they had heard.104  
 
3.2  Air conditioning 
 
� Air conditioning – closing blinds and windows 
 
As to use of blinds – in this case more related to heating than cooling – a U.K. study on the 
effectiveness of energy conservation advice found 27% of the survey sample of 1,900 changed 
their behaviour by closing blinds and shades at dusk and 23% by opening window coverings to 
let the sun in, in response to energy advice they had heard.105 Window management is often 
mentioned in advice and information programs but no study tracking increased uptake was 
located. 
 
� Air conditioning – increasing temperature  
 
Increasing temperature set point for residences with central air conditioners is a heavily 
promoted conservation action in climates with substantial cooling loads, especially those with 
summer capacity problems. Turning up the air conditioner temperature set point was heavily 
promoted as an effective conservation action during California’s 2000-2001 energy crisis. 
However, surveys on California residents’ conservation behaviour suggest that turning off the air 
conditioner or using it less, reported by nearly 40% of survey respondents, was much more 
popular than increasing temperature set point to 78, which was reported by only 7% of those 
with central air conditioners.106 Another study of the energy crisis also found that just 7% of 
those surveyed adjusted the peak temperature, the lowest rate among the six peak conservation 
measures the study reports.107 Riverside Public Utilities in California presents a “Cool Test” 
experiment to consumers to allow them to measure whether turning their thermostat up to 78°F 
when they leave the house will save electricity, though no evaluation results are publicly 
available.108  
 

                                                 
101 CREEDAC, Energy Retrofit Activity for Canadian Homes in 1995 (1998). 
102 Stern, Paul C., “What psychology knows about energy conservation,”  American Psychologist (1992). 
103 Guerin et al., 2000. 
104 New Perspectives et al., 2004. 
105 New Perspectives et al., 2004. 
106 Lutzenhiser et al., 2002. 
107 Myers et al., 2002. 
108 See Riverside Public Utilities’ Cool Test website, http://www.riversideca.gov/utilities/elec-cooltest.asp 
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3.3  Lighting  
 
There is a substantial literature relevant to residential lighting behaviour in general, including 
metering studies that provide useful baseline information. Studies on behavioural changes in 
lighting practices in response to information or other program interventions is generally limited 
to self-reports on turning lights off and to attitudes and use of CFLs. 
 
� Selecting low-wattage standard incandescent bulbs 
 
Over the last decade, energy education programs have often advised consumers to replace 
incandescent lamps with compact fluorescent lamps (CFLs), and there is a wealth of information 
on CFL purchase and installation. In view of the push for CFLs, consumers have rarely been 
advised to choose lower-wattage incandescent lamps, even for fixtures where CFLs have been 
problematic. The main exceptions are seasonal campaigns advising lower-wattage holiday lights. 
No data on the success of program interventions were located on replacement of either dimmable 
or decorative lights by lower-wattage incandescent bulbs. Polled as to what energy conservation 
actions they undertook to save energy during the California energy crisis, one survey found that, 
of the 82% that reported taking conservation actions, 15% reported installing low-wattage bulbs, 
which may include CFLs as well as incandescent bulbs.109 A U.K. study found that, of the 67% 
of the total survey sample of 1,900 residents who recalled receiving energy advice on lighting, 
71% changed their behaviour by “using low-energy light bulbs in more lamps,” though again 
what proportion of these lamps are low-wattage incandescent rather than CFLs is unknown.110 
 
� Using only necessary safety and security lighting 
 
Reducing outdoor lighting is sometimes mentioned as a residential energy conservation measure, 
typically as a recommendation to install motion detection or timers for outdoor lights rather than 
manually reducing lighting services or reducing safety and security lighting per se. “Dark Sky” 
campaigns aimed at aesthetics and night sky observation have urged residences, as well as 
commercial and public sectors, to reduce outdoor lighting; intensive campaigns may be quite 
effective, but results are not quantified in terms of behaviour.  
 
There is good baseline and market data available for outdoor lighting but little quantitative data 
on behavioural changes to outdoor lighting in response to programs.111 As to baseline practices, 
Natural Resources Canada estimates that 46% of households in British Columbia who have 
outdoor lights have at least one of these outdoor lights controlled by a motion detector, one-third 
higher than the 33% found for Canada nationwide.112 U.S. data from the mid-1990s indicates that 

                                                 
109 Lutzenhiser, 2002; Myers et al., 2002, found 37% of reported surveyed Californians installed a CFL in response 
to the state’s energy crisis. 
110 New Perspectives et al., 2004. 
111 Two useful baseline studies are (1) Opinion Dynamics Corporation, Residential lighting fixture market 
assessment: Ceiling fans and outdoor lighting (Consortium for Energy Efficiency, 2000); and (2) Energy 
Information Administration (EIA), Residential Lighting: Use and Potential Savings, DOE/EIA-0555(96)/2 
(Washington, DC. 1996). 
112 Natural Resources Canada, 2005. 
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27% of households leave outdoor lights on all night,113 slightly more than the 24% current for 
BC Hydro customers.114 
 
As a normal conservation action, turning off outdoor security lighting has limited popularity. 
However, motion detection is appealing for security lighting because it is generally perceived as 
adding security rather than detracting from it. One study found that only 19% of families on a 
military base reduced outdoor lighting by turning off lights in the daytime when it was 
recommended as part of a battery of energy conservation measures.115 In the Toronto 20/20 
program, which asked for commitments from participants, nine to 11% of those surveyed said 
they installed timers on outdoor lights and 15 to 18% said they installed motion detectors after 
they started the program.116 Outdoor lighting practices seem to be “catching”; neighbours do as 
their neighbours do, contributing to large variation in neighbourhoods, regions and countries. 
 
During energy crises, reduced outdoor lighting is an obvious symbol of austerity and 
conservation, and one of the most widely-practiced residential conservation actions. Residential 
behaviours are influenced by crisis-induced reductions in outdoor lighting in public and 
commercial sectors, which are sometimes mandated, e.g., in some parts of California during the 
state’s 2000-2001 energy crisis. Among surveyed Californians who said they had undertaken 
new conservation actions during the California energy crisis, just 3% volunteered that they 
turned off outdoor lighting, in response to an open-ended question as to what conservation 
actions they did.117  
 
� Turning off lights when no one is in the room 
 
Turning lights off when no one is in the room is the seminal conservation action. Almost 
everyone polled in North American energy surveys claims to usually turn off lights in 
unoccupied rooms, both in the United States and among BC Hydro customers – 62% always do 
and 32% usually do.118 The typical house has several dozen fixtures, with the number of fixtures 
apparently increasing. Naturally most lights are off most of the time, but degree and consistency 
of turn-off varies in a way not readily captured in surveys. Precision aside, there are many 
sources of baseline data on self-reported practices. Given the high levels of reported conservation 
and the close identification of turning off lights with conservation, it is especially difficult to 
validly deduce program-related changes. High attention to lighting conservation may come at the 
expense of attention to other, more effective, measures.119  
 
BC Hydro customers may more consistently turn off lights than residents in some European 
countries. A survey on energy conservation behaviour in one Swedish town found that only 17% 

                                                 
113 EIA, 1996. 
114 Power Smart Evaluation, 2006. 
115 McMakin et al., 2002. It is not clear how many regularly had outdoor lights on in the daytime. 
116 Toronto Public Health, 2005. 
117 Lutzenhiser, unpublished data. 
118 Power Smart Evaluation, 2006. Another source of data on Canadian conservation actions for lighting and other 
end uses is Environs Research Group, “Ontario Consumer Market Research on Attitudes and Behaviour Toward 
Electricity Conservation: 2007 Baseline Study”  (Ontario Power Authority, 2007).  
119 Lofstedt, Ragnar, “Habits hard to break: Energy conservation patterns in Sweden,”  Environment, 35 (1993). 
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reported they consistently turned off lights when leaving a room.120 A study surveying 1000 
Belgian households found that 23% reported always shutting off lights if they would be out of 
the room for five minutes or more, and 43% reported never doing so.121 A little-documented 
U.K. report found that 63% of survey respondents said that they forgot to turn off lights in 
unoccupied rooms at least once a week.122 It is not easy to tell which differences are due to 
reporting – how the question was asked, varying tendencies to report the socially desirable 
response – and how much is due to differences in practices. Light provides very important 
energy services other than helping people see, which can come into play in cultural differences. 
For example, the social importance of a “warm and light house” in Sweden may translate to 
more lights being left on in that country, whatever the admonitions to the contrary.123  
 
Advice to turn off lights is so common that it is questionable whether long-term changes can be 
identified with any particular program, outside of crisis programs and special events. A U.K. 
study on the effectiveness of energy advice found that, of the 67% of those surveyed who 
recalled receiving energy advice on lighting, 54% said that they changed their behaviour by more 
often turning off lights when not needed and 55% said that they changed their behaviour by more 
often turning off lights in empty rooms.124 A separate study by the same agency showed similar 
results, with 60% of participants in four communities reporting that they controlled lights more 
carefully after receiving energy advice.125 
 
Self-reports on light switching behaviour during energy crises show turning off lights to be the 
most popularly claimed conservation measure. In a survey of southern California residents, 
among the 82% who said they had undertaken new conservation actions during the California 
energy crisis, turning off lights was the most common response volunteered, with 73% reporting 
that they had done so.126 This translates to 60% of Californians turning off lights in response to 
the energy crisis, closely agreeing with the 64% found in another California energy crisis 
study,127 and a higher percentage than for any other measure. However a similar percentage of 
BC Hydro customers (62%) report that they always turn off lights when no one is in the room.128 
Either BC Hydro customers are as conservative as Californians during the energy crisis, 
differences in degree and consistency of turning off lights were not captured by survey questions, 

                                                 
120 Linden et al., 2006. 
121 Bartiaux, Françoise, Guy Vekemans, Kirsten Gram-Hanssen, Dries Maes, Madeleine Cantaert, Benoît Spies and 
John Desmedt, “SEREC: Socio-technical factors influencing Residential Energy Consumption,” Final Report 
(October 2005).  
122 U.K. Energy Saving Trust, 2006. 
123 Linden et al., 2006. 
124 New Perspectives et al., 2004. The remaining lighting measure covered in this study was use of daylight: 51% of 
residents recalling hearing lighting advice changed their behaviour by trying to make more use of daylight. A pre vs. 
post-analysis of a particular program (impossible in this case) would arguably have lead to a lower estimate of rate 
of change. 
125 New Perspectives, 2004. 
126 Lutzenhiser, 2002. 
127 Myers et al., 2002. 
128 Power Smart Evaluation, 2006. 
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or both. As to capacity, 15% of surveyed Northern California customers claimed to turn off 
lights at peak during the state’s energy crisis.129 
 
3.4  Domestic Hot Water 

 
� Turning off water heater when on vacation  
 
Some energy education programs recommend that residents turn off their water heater or lower 
the water temperature while on vacation, usually advising using the circuit breaker for electric 
water heaters.130 Doing so is not completely straightforward and home repair websites sometimes 
mention complications. There is little baseline data and no studies were located that track uptake 
of this measure relative to specific programs recommending it. Some practice may be driven by 
concerns about flooding. 

 
3.5  Refrigeration and Freezers 
 
� Maintaining proper freezer temperature 

 
Maintaining proper freezer temperature is sometimes recommended in energy education 
programs. The literature yielded little program intervention or baseline data on freezer 
temperature. An evaluation of a program intended to increase energy conservation at family 
residences on a military base found that 13% said they reduced refrigerator temperature to 37 to 
40°F or freezer temperature to 0 to 5°F, without distinguishing between the two measures.131 
One study on California residents reaction to the state’s 2001-2002 energy crisis found that 70% 
of survey respondents adjusted refrigerator temperature to 37 to 42°F and/or freezer temperature 
to 0 to 25°F.132 This is nearly certainly an overestimate in terms of population practice, as noted 
above for this study. 

 
� Defrosting freezer more frequently 
 
Defrosting the freezer is sometimes addressed in home “how to” information published on the 
web, implying that defrosting the freezer is not seen as entirely simple. It is relatively rarely 
mentioned in consumer energy advice lists. A U.K. study found that of the 45% of the surveyed 
population of 1,900 respondents recalling receiving energy advice on kitchen or laundry end 
uses, 14% changed their behaviour by defrosting the refrigerator or freezer more regularly.133  
 

                                                 
129 Myers et al., 2002. 
130 For example, Glidden REC’s vacation season message, 
http://www.gliddenrec.com/aspx/Announcements/Default.aspx?AnnouncementID=1065  
131 Pacific Northwest National Laboratory, Energy efficiency campaign for residential housing at the Fort Lewis 
army installation, PNNL-13089 (U.S. Department of Energy, 1999). 
132 Jennings et al., 2002. 
133 New Perspectives et al., 2004. 
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3.6 Appliances 
 
� Air-drying dishes in dishwasher  

  
Turning off the heat dry cycle and allowing dishes to air-dry is a common recommendation in 
energy advice lists published in North America, since dishwasher penetration is high and most 
dishwashers now have the option of turning off heat dry. Some information on changes in 
practice is available in studies on Californians’ reactions to the state’s 2000-2001 energy crisis 
One survey that asked respondents to check all conservation actions they were undertaking to 
conserve found that 67% claimed to “wash full loads of dishes with the dishwasher set on air-
dry”.134 In contrast, a study on the energy crisis conservation actions that asked respondents to 
list conservation actions they undertook during the crisis found only 1% mentioning that they 
washed dishes differently, e.g., air-dried dishes or set an “energy saver” switch.135 The low rate 
may be in part because the action is unmemorable to respondents, e.g. minor or otherwise 
unremarkable, or because it was already practiced before the crisis. Another study covering 
dishwashing during the California energy crisis found that 16% of surveyed households switched 
to running their dishwasher at night.136  

 
As to other behaviours associated with dishwashers, a Swedish study that did not look at air-
drying did ask households about how they washed dishes; they found that 37% of surveyed 
households often or always rinsed dishes in hot running water before putting then in the 
dishwasher.137 A load metering studying comparing appliance consumption across four different 
European countries found that country average annual dishwasher consumption varied by a 
factor of more than two.138 Both behavioural and technological differences presumably 
contribute to the variation. 

 
� Minimizing hot and warm water wash  
 
The recommendation to wash in cold water is a common piece of energy conservation advice. 
Cold water wash has been the sole focus of several energy conservation programs, though little 
evaluation is available. In 2005-2006 the Canadian Energy Efficiency Office has been running a 
Switch to Cold campaign, offered in French (as Passez au Froid) and English.139 No evaluation 
is yet available. In 2004-2005, a National Wash Action Day program in Germany centered on 
informational campaigns such as local activities and a web site, and included surveys probing 
wash habits and barriers to switching to cold-water wash.140 The evaluation claims 12 million 

                                                 
134 Jennings et al., 2002. The report does not provide separate results for full loads and air-drying. Methodology 
lead to results that almost certainly an overestimate for the California population as a whole, as noted above. 
135 Lutzenhiser, unpublished data. 
136 Myers et al., 2002. 
137 Linden et al., 2006. 
138 The study found dishwasher consumption averages of 157 kWh/year in Greece versus 359 kWh/year in Italy. 
Sidler et al,.“ Electricity demand in European Households: Major findings from an extensive metering study in four 
individual countries,” 2002 Proceedings of the ACEEE Summer Study. 
139 Program description is available at http://www.energyefficiency.org/cold/en/home.html/ 
140 Elschenbroich, A. and Gisela Gordeler, “Promotion of sustainable washing and dishwashing in a nationwide 
action day in Germany”  (EEDAL, 2006).  
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media hits and gives results from 6,000 questionnaires collected from participants surveying 
washing habits, detergent use and satisfaction with result.141 The study did not evaluate 
behavioural change. 
 
A U.K. study on the efficacy of energy advice found that 45% of the surveyed population of 
1,900 respondents recalled receiving energy advice on kitchen or laundry end uses, and of these, 
17% said they had changed their behaviour by doing washes at lower temperature.142 In an 
energy conservation program aimed at changing the behaviour of families on a U.S. military 
base, only 13% used cold water wash for washing clothes after being advised to do so.143  
 
Among surveyed Californians who reported having taken some conservation actions during the 
California energy crisis, one study found that 1% said they washed clothes in warm or cold water 
instead of hot water, 2% said they reduced the number of washing loads they did, and 5% said 
they washed bigger loads.144 Another study on Californian’s conservation response to that state’s 
2001-2002 energy crisis found that 75% of survey respondents “wash[ed] full loads in cold 
water”,145 though as earlier noted results from this study tend to be high. Doing laundry in the 
evening, after peak, is a favourite recommendation of capacity-oriented residential conservation 
programs. This was the most popular peak conservation measure found in one survey of 
Californians’ energy behaviour during the energy crisis, with 29% of respondents reporting that 
they did laundry at night.146  
 
A variety of baseline data on wash temperature practices is available. In the U.S., 28% of 
consumers with washing machines washed in cold water and 66% rinsed in cold water, 
compared to 50% warm water wash and 20% warm water rinse, and 6% hot water wash and 1% 
hot water rinse.147 In the U.K., polled as to personal energy habits, 44% of Britons said they 
washed clothes at 60°C at least once a week and 15% said they wash clothes at 90°C at least 
once a week.148 There has been a trend toward more cold-water washing in the U.K. and North 
America, sustained by trends in fabric and fabric care labels and by market promotion of cold-
water wash detergents. 149For example, the percentage of wash at 90°C or above has declined 
from 25% to 7% over 30 years (Shove 2003). But washing frequency seems to have also 

                                                 
141 According to the survey, 6% usually wash at 90 degrees, 30% usually was at 60 degrees, 27% use 30 degrees 
and 37% use 40 degrees. The study notes that poor perceived results from a wash result in a rewash, a risk which 
consumers typically want to avoid. 
142 New Perspectives, 2004. 
143 McMakin et al., 2002. 
144 Lutzenhiser, unpublished data. Note that these are the results of an open-ended question on what conservation 
actions respondents undertook, rather than the more typical check-box type response. 
145 Jennings et al., 2002. 
146 Myers et al., 2002. 
147 EIA, 2003. 
148 U.K. Energy Saving Trust, 2006. 
149 Shove, Elizabeth, Comfort, cleanliness, and convenience (Oxford: Berg Publishers, 2003). 



 

Marbek / Cullbridge / Habart / Lutzenhiser / Ghoulem Page A-14 

increased, buoyed by changing standards of cleanliness150 and by a decline of awareness or 
attractiveness of spot cleaning and airing as alternatives to full wash.151  
 
� Using temperature / moisture sensor for clothes dryer 
 
The recommendation to use a moisture sensor for the clothes dryer is sometimes recommended 
in lists of energy savings tips in North American, for example, in California’s Flex Your Power 
program, and is less popular in Europe where dryer penetration is comparatively low. Among 
surveyed Californians who reported having taken some conservation actions during the 
California energy crisis, one study found that 7% said they line- or air-dried their clothes and 2% 
said they reduced the number of washing loads they did.152 No respondent mentioned that they 
had started using the moisture sensor on their dryer. 
 
3.7  Computers and Peripherals 
 
Relevant computer peripherals include monitors, faxes, scanners, multi-function devices, 
printers, external drives, networking hubs, speakers, hubs for wireless keyboards and mice, and 
other devices. The behavioural measures of interest involve switching down the power hierarchy: 
from active power to some lower power mode, including standby, or from some lower power 
mode to off. Such measures are often recommended to residential electricity customers in North 
American and Western Europe, but there is little information about the effect of these 
recommendations on consumer behaviour. Most work on computer and computer peripheral 
power consumption in the energy conservation field has focused on technical savings potential of 
low power modes, rather than on the behavioural aspects of power management, though several 
European studies have addressed the latter. 
 
One is a Danish experimental study addressing all household standby consumption for a 30-
household test group.153 The study found standby reductions of 40% after in-home visits of 
energy advisors and a cumulative 60% with the introduction of power-saving aides such as 
remote controls and auto-saver plugs. Printed information, which was tested first, seemed to have 
little effect. Public campaigns directed to “save electricity quickly” in energy crises often urge 
consumers to turn off or unplug in general.154  

 
� Activating power management features 
 
Several recent studies provide audited data on power management in residences, cited elsewhere, 
which can be used to determine baseline practices. A study of Swedish households found that of 

                                                 
150 Shove, 2003. 
151 Linden et al., 2006. 
152 Lutzenhiser, unpublished data.  
153 Gram-Hanssen, Kirsten and Erik Gudbjerg, “Reducing standby consumption in households: By means of 
communication or technology,” 2006 ACEEE Summer Study on Energy Efficiency in Buildings; Gudbjerg, Erik and 
Kirsten Gram-Hanssen, “Standby consumption in private homes socioeconomic studies mapping and measuring 
reduction. What works: Campaigns or hardware solutions,” 2006 International Conference on Energy Efficiency in 
Domestic Appliances (EEDAL) (2006). 
154 International Energy Agency, Saving electricity in a hurry: dealing with temporary shortfalls in electricity 
supply (OECD, 2005). 
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the 80% who had a computer, 50% did not know about lower power/hibernate mode or claimed 
not to have one. 155 
 
� Shutting off PC and / or monitor when not in use 
� Switching off computer at power bar 
 
Among surveyed Californians who said they had undertaken new conservation actions during the 
California energy crisis, 7% specifically mentioned that they turned off printers and computer 
when not in use, in response to an open-ended question as to what conservation actions they 
undertook to conserve during the crisis.156 Many may have regularly done so before the energy 
crisis, and some may have included this measure in more general statements of what actions they 
do (e.g., “turned appliances off”).  
 
3.8 TV and Entertainment 

 
The conservation data on turning equipment off and “unplugging tend to be aggregate and 
summary, e.g., “27% turn off appliances when not using” according to one study of the 
California 2000-2001 energy crisis.157 
  
� Turning off TV when no one is watching 
 
Turning the TV off when no one is watching is more a signal to energy consciousness than a 
serious piece of energy advice, and is rarely specifically mentioned in energy education except in 
material designed for children.158 If the TV is on it is being used. Among the 85% of surveyed 
southern California residents who reported to have taken some conservation actions during the 
California energy crisis, 11% mentioned that they turned off the TV or watched less TV,159 but 
this is somewhat different than the target measure. The study found that the percentage of survey 
respondents reporting this measure varied by demographic factors. 

 
� Unplugging the TV – regularly and when on vacation 
� Un-plugging entertainment system – regularly and when on vacation  
 
Over the past decade, many energy education programs in Europe and the United States have 
urged consumers to unplug equipment or to turn equipment off at the power strip. The Danish 
studies on standby consumption cited above160 showed substantial reductions in aggregate 
standby consumption in response to interventions. Among the 85% of surveyed southern 
California residents who reported having taken some conservation actions during the California 
energy crisis, 20% volunteered that they had unplugged equipment in response to an open-ended 
question as to what conservation actions they undertook.161 Routine unplugging of all types of 
                                                 
155 Linden et al., 2006. 
156 Lutzenhiser, unpublished data. 
157 Myers et al., 2002. 
158 E.g., Peters et al., 1998. 
159 Lutzenhiser, 2002. 
160 Gram-Hanssen and Gudbjerg, 2006; Gudbjerg and Gram-Hanssen, 2006. 
161 Lutzenhiser, 2002. 
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equipment before leaving on vacation is more common in some countries than others. A U.K. 
study found that of the 45% of the total survey sample of 1,900 residents who recalled receiving 
energy advice on kitchen or other appliance end uses, 14% changed their behaviour by not 
leaving appliances on standby – with no separate information specific to TV and entertainment 
devices.162 
 
3.9  Small Appliances 
 
� Unplugging charger when not in use 
 
Unplugging battery chargers when charging is not required is sometimes specifically 
recommended to consumers as an energy conservation measure, though it is more commonly 
included in an undifferentiated “unplug everything you can” measure. Outside of energy 
conservation, consumers are sometimes advised to avoid overcharging so as to protect battery 
life, which may be more compelling at least for personal electronics. Some specific baseline data 
are available, as well as some less-specific data on changes in plugging practices relative to 
program interventions.  
 
Self-reported data from the 2001 U.S. Residential Energy Consumption Survey (RECS) show 
that among the 45% who use chargers for battery-operated tools or appliances, 23% leave them 
plugged in all the time, 71% charge only as needed, and 3% use both methods.163 However, 55% 
of those surveyed report not using chargers, far more than the expected few percent of 
households currently without at least cell phone chargers. A recent U.K. report found that 65% of 
surveyed U.K. residents left chargers plugged in at least once per week.164  

 
3.10  Whole House  
 
The CPR estimates behavioural conservation potential using a bottom up approach. The 
literature search accordingly concentrated on measure-specific savings. Alternative or 
complementary approaches to judging conservation potential take two forms: 
� Tracking changes to total household electricity consumption from behavioural measures, 

such as feedback studies, studies of energy crisis, and 20/20 or similar programs (e.g., 
Toronto Public Health 2005, Opinion Dynamics 2006); or  

� Comparative studies that attempt to partition variance in energy consumption between 
technological influences and human ones (e.g., Gram-Hanssen 2006) or otherwise 
estimate total achieved savings from conservation measures (e.g., Mullaly 1999).  

 
Studies collecting total consumption have the advantage of providing something closer to 
observed savings rather than engineering-based savings, and for the totality of measures a 
household undertakes. They can include effects of compensating tradeoffs (e.g., lower 
temperatures but heating for longer time, washing in colder water but more often) that take back 
some of the savings, and “tiny” measures (e.g., putting lids on pots). They also incorporate 
degree and consistency of conserving behaviours in a way that self-reports and observations on 

                                                 
162 New Perspectives, 2004. 
163 EIA, 2003. 
164 U.K. Energy Saving Trust, 2006. 
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behaviour cannot. They have the disadvantage of usually being unable to attribute savings to 
particular changes, which may include technological measures as well as contributions from 
“natural” variability such as those related to weather, household activity changes, etc. For 
decades, consumption feedback, whether through more detailed bills, real-time metering or other 
modes, has been proposed and experimented with as a means of reducing residential 
consumption. From the consumer standpoint, consumption feedback (see, e.g., Allen and Janda 
2006, Darby 2006) has the advantage of directing conservation actions to effective behaviours 
rather than symbolic or otherwise less-effective ones.  
 
A4  COMMERCIAL SECTOR BEHAVIOUR MEASURES 
 
This section summarizes literature on programs addressing the Commercial sector electricity 
saving behaviours that are included in this study, as listed in Exhibit A.2. Information on energy 
conservation behaviour in the Commercial sector is sparser than for the Residential sector. 
Thousands of programs encourage some workplace energy conservation behaviours, but most are 
workplace-specific, few are formally evaluated, and fewer still of these evaluations are available 
publicly. Because of the diversity of building types, actors and technological configurations, data 
are particularly hard to generalize. Aside from summary case studies published in trade journals 
and on government sites, most results available publicly are for office buildings and universities. 
Certain organizations publish case studies for a wide variety of buildings types.165 These case 
studies show good savings as a matter of course, but are predominantly reported as the result of 
technical measures with token or summarily-reported behavioural components, from which no 
conclusions on behavioural conservation can be drawn. 
 
As to behaviour under power emergencies or price spikes (for those on real-time or day-ahead 
rates), anything may go, depending on the business, but results are not suited to quantitative 
summary and so are not incorporated in the measure-specific summaries below.166 A sociological 
study on the response of commercial organizations to the California 2000-2001 energy crisis, 
also not focused on quantitative description and so minimally cited among the measure-specific 
data given below, provides useful discussions of what organizations did and did not do during 
the crisis, and why.167  
 
 

                                                 
165 For example, the Canadian Office of Energy Efficiency, the U.S. Energy Star Program, and California’s Flex 
Your Power program websites provide collections of energy conservation case studies, giving quantitative savings 
estimates for energy conservation efforts at various businesses or business types.  
166See Goldman et al., 2004; IEA, 2005; Janda et al., 2002 ; Lutzenhiser et al., 2002; Moezzi et al., 2004.  
167 Lutzenhiser, et al., “Understanding the response of commercial and institutional organizations to the California 
Energy Crisis,” 400-02-0180 (California Energy Commission, July 24, 2002); Janda, Kathryn, Christopher Payne, 
Rick Kunkle and Loren Lutzenhiser, “What organizations did and didn’t do: Three factors that shaped conservation 
responses to California’s 2001 ‘Crisis,’”  2002 ACEEE Summer Study on Energy Efficiency in Buildings. 
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Exhibit A.2 Electricity Saving Behaviours – Commercial Sector 
 

Lighting 

� Making use of daylighting 
� Turning off task lights when not in use 
� Using task lights instead of ambient lighting 
� Reducing or eliminating unnecessary lighting 
 
Space Heating / Cooling 
� Adjusting heat up in summer 
� Adjusting heat down in winter 
� Using shades/blinds – Summer 
� Using shades/blinds – Winter 
� Using natural ventilation – Summer 
� Keeping entrance/warehouse doors closed 
 

 
Refrigeration 
� Maintaining proper temperature 
 
Plug Loads 
� Activating power management features 
� Shutting off PC and monitor when not in use 
� Shutting off monitor when not in use 
� Switching off computer power bar when not in 

use 
� Shutting off idle equipment 
 
Whole Building 
� Taking stairs rather than elevator 
� Changing hours of activity 
 

 
4.1  Lighting 
 
Lighting behaviour is the most studied of all Commercial sector energy consumption behaviours. 
Most commercial lighting energy conservation programs focus on technology, sometimes 
including lighting behaviour as a supporting measure, but with results rarely separated or 
documented.168 Commercial energy conservation programs often advise several behavioural 
measures for lighting. These measures are not independent, so from a behavioural as well as total 
consumption standpoint, looking at lighting as an ensemble of measures may be the most solid 
perspective. There is some information on the efficacy of prompts (e.g., stickers near the light 
switch), but otherwise little published data tracking changes in response to program intervention. 
Scores of studies address worker behaviour, satisfaction and productivity with respect to lighting, 
and many compare energy consumption for automatic versus manual control of lighting. These 
are useful in understanding energy use changes resulting from technological intervention and 
occupant behaviour in general, but are outside the focus of the literature review. 
 
� Making use of daylighting  

 
Making use of daylight is a common recommendation for commercial energy conservation but 
the perspective is usually technological, e.g., design changes or sensor-controlled automation, 
rather than behavioural change. Increasing use of daylight by promoting awareness and 
encouraging individual changes in behaviour is sometimes advised as part of a battery of 
behavioural measures for workplace conservation. No data were identified on observed savings 
or daylighting use from program interventions encouraging daylighting. Knowledge is also 
lacking on energy use resulting from manual as compared to automated control of lighting and 
window shades in day-lit offices.169  

 

                                                 
168For example, Ontario’s Cool Shops program for lighting conservation in retail shops, 
http://www.cleanairfoundation.org/coolshops/program_cs.asp  
169 Galasiu, Anca D. and Jennifer Veitch, “Occupant preferences and satisfaction with the luminous environment 
and control systems in daylit offices: A literature review,”  Energy and Buildings (2006). 
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A basic assumption behind most automated daylighting systems is that they achieve proscribed 
levels of lighting using less energy than manual management would, along with possible 
productivity benefits. For users, many window-use factors may override energy savings. One of 
the chief comfort complaints in “green” buildings with daylighting was insufficient daylighting 
and overall inadequate user control for lighting systems.170 The chief route for conservation via 
daylighting may well be through well-commissioned design changes without overriding user 
control.171  
 
� Turning off task lights when not in use  
 
Turning off task lights is a very common recommendation in workplace energy conservation, 
though no program intervention citing realized savings or increased conservation practice were 
identified. The section below for the measure “Reducing or eliminating unnecessary lighting” 
gives some related information.  
 
� Using task lights instead of ambient lighting  

 
Using task lights instead of ambient lighting is a common recommendation in workplace energy 
conservation programs, only applicable when task lighting is available and ambient lighting can 
be feasibly controlled. From a behavioural perspective, it is not as simple as it sounds. A U.K. 
study, for example, found strong reluctance among some office workers to control centralized 
lighting, due to the desire to limit conflict with coworkers.172 This result suggests that even when 
task lighting is adequate there are barriers to reducing ambient lights. Results from a Canadian 
office lighting experiment suggests that using task lighting in lieu of overhead lighting in modern 
buildings may not result in energy savings, in part because most users prefer to have all surfaces 
of their office lit.173 
 
Data are available from technological retrofits and experiments, rather than for program 
interventions centering on behavioural responses per se. An experimental study of an office 
building in Ottawa estimated that lighting energy consumption when lighting controls are 
available for each workstation are slightly more than half that when one switch is available per 
floor.174 Retrofits adding individualized lighting controls have shown good savings, 15-20% on 
lighting according to one facility’s estimate.175 These results suggest conservation advantages to 
individualized controls, though not necessarily in cases where task lighting and overhead lighting 
are both available.  

                                                 
170 Abbaszadeh, S., L. Zagreus, D. Lehrer and C. Huizenga, “Occupant satisfaction with indoor environmental 
quality in green buildings,”  Healthy Buildings (Lisbon: 2006).  
171 Vaidya, P., T. McDougall, D. Eijadi, J. Douglas and J. Steinbock, “What’s wrong with daylighting: Where it 
goes wrong and how users respond to failure,” 2004 Proceedings from the 2004 ACEEE Summer Study on Energy 
Efficiency in Buildings.  
172 Moore, T., D.J. Carter and A.I. Slater, “Conflict and control: The use of locally addressable lighting in open plan 
office space,” n.d. http://www.cibse.org/pdfs/Lighting%20conflict%20control.pdf  
173 “Experiments demonstrate effects of task lighting on office workers and energy consumption,” http://irc.nrc-
cnrc.gc.ca/pubs/ci/v10no3/v10no3_7_e.html (Accessed May 5, 2007). 
174 Carrière and Rea (1984) also provide a long bibliography including older references on manual light switching 
and occupant behaviour. Need full reference for this item. 
175 Vasquez, Anne, “Dimming the lights,” The Facilities Manager (July 2005).  
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� Reducing or eliminating unnecessary lighting  
 
This generic lighting measure, which overlaps other lighting measures considered, is included in 
nearly every program addressing commercial energy use behaviours, normally as “turn lights 
off.” A 1980s experiment in four Ottawa office buildings showed 15% reductions in lighting use 
in offices where users individually controlled lights, in response to the placement, in only some 
offices, of switch stickers prompting users to turn off lights.176 Per-office savings were about the 
same whether or not there was a prompt placed in the specific office. Persistence was not studied 
beyond the 15-week experimental period.  

 
One experiment on a university campus showed dramatic decreases in the percentage of time that 
restroom lights were left on when the restroom was unoccupied in response to a poster 
prompting users to shut off lights.177 The percentage of time that lights were on but the restroom 
was unoccupied fell over 50% between baseline and intervention periods. However, the 
intervention period was two weeks, and there was no information on how well the behaviours 
persisted over time. A study on prompts in a university setting found that letters prompting 
instructors at a university to turn off lights when an unscheduled period followed their course 
increased the turn off rate between 6% and 30% depending on the group.178  

 
Two additional arenas for reducing unnecessary lighting in the Commercial sector are lighting 
when the building is unoccupied and outdoor lighting. The literature search did not cover these 
possibilities as they generally fall under O&M. One psychologically-oriented study of 
conservation behaviour in small businesses found business owners strongly reluctant to reduce 
display lighting. 179 
 
4.2  Space Heating / Cooling 
 
� Adjusting heat up in summer 
� Adjusting heat down in winter  
 
From a behavioural perspective, these heating management measures are actually a complex of 
measures, depending on how heating is controlled: a central thermostat controlled by 
management, a central thermostat controlled by employees, or individual heaters. The literature 
review considered only situations in which employees had some direct control over heating.  

 
One of the few available studies measuring office conservation behaviour relative to an 
intervention tested the response of occupants in one Netherlands office building to informational 
brochures and consumption feedback. 180 Each office had an individual radiator grate, which 
                                                 
176 Rea, M. S., R.F. Dillon and A.W. Levy, “The effectiveness of light switch reminds in reducing light usage”  
(National Research Council Canada, 1987). 
177 Delprato, Dennis J., “Prompting electrical energy conservation in commercial use,” Environment and Behavior, 9 
(1977). 
178 Luyben, P.D., “Effects of informational prompts on energy conservation in college classrooms,” Journal of 
Applied Behavioural Analysis, 13 (1980). 
179 Shippee, Glenn and W. Larry Gregory, “Public commitment and energy conservation,”  American Journal of 
Community Psychology (1982). 
180 Staats, Henrik,. E. van Leeuwen and Arjaan Witt, “A longitudinal study of informational interventions to save 
energy in an office building,” Journal of Applied Behavioural Analysis, 33 (2000). 
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occupants were urged to leave uncovered to allow free circulation of heated air. The percentage 
of grates left uncovered increased from 52% before the intervention to 74% several weeks later 
in the intervention period. A year later compliance was 58%. The same study tested compliance 
with the request to keep multiple thermostats within the office set to the same temperature; the 
percentage of offices that did so increased from 33% to 60% in response to a poster, and as high 
as 90% in response to consumption feedback. 

 
Keeping entrance / warehouse doors closed  
 
Doors Closed Ontario ran as a pilot campaign during the second anniversary of the 14 August 
2003 U.S. Northeast/Canada blackout. It centered on a media blitz and door-to-door campaigns 
in 16 Ontario cities, asking businesses to close doors when the air conditioning was on. Based on 
an available data, 12% of businesses had left their doors open with the air conditioner on, and 
64% of businesses that had doors open closed them after being asked. Estimated peak savings 
from the 2005 campaign was five to seven MW. A 2006 version of the campaign found that only 
7% of businesses had their doors open with the air conditioning on, almost half the rate of the 
previous year.181  
 
4.3  Refrigeration 
 
� Maintaining proper temperature 
 
Case studies on restaurants and food markets sometimes target refrigerator temperature 
adjustment. No specific data on program effectiveness was located, nor on regulation of 
temperature in office refrigerators.  
 
4.4  Plug Loads 
 
Conservation programs directed to office occupants often ask employees to unplug 
miscellaneous appliances and to activate power management for computers and peripherals. 
Resulting changes are rarely made public. The“e3@work” (Employee Efficiency at Work) 
program, currently running in the City of Toronto, is designed to help organizations reduce office 
equipment power loads through behavioural changes. The program provides customizable 
employee awareness programs to requesting organizations and helps them establish energy-
saving and awareness objectives.182  

 
� Activating power management features 
 
No data on changes in power management activation in response to program interventions was 
found. Awareness and information programs sometimes advise computer users to activate power 
management features, though for larger companies the default settings may usually be set by 
computer management. The literature review identified a number of baseline studies on power 
management activation. Nighttime audits of several U.S. commercial buildings showed that only 

                                                 
181 Conservation Council of Ontario, Doors Closed Ontario! Campaign report (September 2005); 
Conservation Council of Ontario, We Conserve: Progress Report (November 2006). 
182 Toronto Energy Efficiency Office, Untitled, e3atwork_pres.pdf. 
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6% of desktop computers had power management features activated, with a full 60% of 
computers left on overnight.183  

 
� Shutting off PC and / or monitor when not in use 
� Switching off computer at power bar 
 
Turning off computers and other personal electronic devices is among the most common energy 
conservation measures recommended to office employees. Studies show widely varying turn-off 
rates for desktop computers, ranging from 0% to 91%,184 and nighttime audits of several U.S. 
businesses showed 60% of desktop computers left on at night.185 If these measurements are valid, 
they suggest that high turn-off rates and thus high potential savings are achievable for desktop 
computers. Data security, privacy concerns and computer longevity may be at least as 
compelling motivations to shutting off PCs as energy savings.  

 
Intensive educational efforts can lead to increased turn-off rates for computers and peripherals. 
Of the possibly hundreds of programs addressing turn off rates, few have savings and 
behavioural change documented. Thorough evaluation data are available in the case of the 
“Everyday Kyoto” campaign, a wide-ranging GHG emissions program at Bell Canada that 
targeted both technicians and office employees. Everyday Kyoto encouraged employees to turn 
off computers, choose teleconferencing over travel, and take other personal and business steps to 
reduce GHG emissions.186 After the campaign, 12% of surveyed Bell Canada employees 
reported leaving their computers on for one or more nights per week, a rate is one-third fewer 
than the 17% estimated a year earlier. Six out of ten (64%) of Everyday Kyoto participants shut 
off their monitors when leaving for 30 minutes or more. The baseline rate for turning computers 
off at Bell Canada is remarkably low (i.e., more conservative than typical workplaces), less than 
one-third the average rate suggested by U.S. audits.187 Apart from program effects, the difference 
between Bell Canada employees’ pre-program behaviour and average may be due to self-
reporting bias, or, more likely, to employees of Bell Canada having especially high awareness of 
environmental consequences, security risks or both. In any case, the high turn-off rates are 
potentially reproducible elsewhere. 
 
Several university campuses have run social marketing campaigns encouraging better computer 
power management.188 At University of Southern Maine, a student-led pilot campaign focused 
on reducing electricity use by lighting, computers and computer peripherals by use of prompts 

                                                 
183 Roberson et al., 2004. 
184 Webber et al., 2006; see also Smith, Barbara E., George Penn, Jim Mapp and Robert Huang, “Promoting energy 
awareness in two federal workplaces,” 2002 ACEEE Summer Study on Energy Efficiency in Buildings (2002). 
185 Roberson et al., 2004. 
186 Kassirer, Jay, unpublished data, Tools of Change, 
http://www.toolsofchange.com/English/CaseStudies/default.asp?Id=184.  
187 Roberson, Judy et al., After-hours power status of office equipment and miscellaneous plug-load equipment 
(Berkeley: Lawrence Berkeley National Laboratory, 2004). 
188 Two examples are Ayotte, Iris et al., “Flip it, Switch it, Turn it OFF: USM marketing students launch social 
marketing pilot campaign to reduce campus electricity use and carbon emissions” (2006); Marcell, Kristin et al., 
“Cooling the campus: Experiences from a pilot study to reduce electricity use at Tufts University, USA, using social 
marketing methods,”  International Journal of Sustainability in Higher Education, 5 (2004). 
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and commitment to increase turn-off rates in a dorm and a classroom building.189 The number of 
monitors left on decreased 93% in computer classrooms and 88% in the tested offices during the 
campaign as compared to prior it, but persistence was not tested.  

 
4.5  Whole Building 
 
� Taking the stairs rather than the elevator 
 
Other than during energy crises, using stairs rather than the elevator is not often promoted as a 
means of energy conservation, though the idea is common as folk tradition. A pilot program 
focusing on energy conservation in U.S. federal buildings that had considered addressing 
elevator energy use through a “one up, two down” recommendation dropped it, after determining 
that savings would be negligible.190 Stairway access may be restricted in many office buildings, 
and hotels and hospitals, for which stair use is naturally limited, make up most of the commercial 
building stock with three or more floors.191 

 
One behavioural psychology experiment found that feedback on elevator energy consumption 
did not reduce elevator use. Rather, delaying the opening of the elevator door dissuaded 
passengers from calling the elevator and resulted in a one-third reduction in elevator energy use. 
Savings continued even when the delay was reduced. The study concluded that perceived 
inconvenience was an effective inhibitor.192 During energy crises and other power emergencies, 
building managers may be willing and permitted to turn off elevators. This can happen for 
sustained periods, e.g. during the California energy crisis.  
 
� Changing the hours of activity of the business 
 
In response to energy crises, one-off power emergencies, real time pricing or other demand 
response programs, some commercial establishments and especially public institutions may 
change hours of activity. Though focused on demand reduction, there may be conservation 
benefits as well. Most literature on commercial demand response focuses on the technical and 
net aspects of demand response, though a few studies include behavioural aspects. Some 
commercial organizations are able to adjust parts of their loads, e.g. dismiss staff early in 
response to high prices or capacity shortages, or in the longer-term, transfer loads to other 
service territories.193 During California’s 2000-2001 energy crisis, local governments were the 
most apt to change operating schedules. Commercial organizations and especially rented 
commercial spaces were less able to change schedules, though some did.194 Giving appearance of 
conservation was more important than actual conservation for many businesses.195  

                                                 
189 Ayotte et al., 2006. 
190 Smith et al., 2002. 
191 Power Smart Evaluation, 2006. 
192 Houten, R.V, P.A. Nau and M. Merrigan, “Reducing elevator energy use: A comparison of posted feedback and 
reduced elevator convenience,” Journal of Applied Behavioural Analysis (1981). 
193 Goldman et al., 2004; Moezzi et al., 2004.  
194 Some examples are given among the commercial sector case studies available on the Flex Your Power website, 
http://www.flexyourpower.com/com/bpg/casestudies.html  
195 Lutzenhiser et al., 2002. 
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20/20 THE WAY TO CLEAN AIR 

 
Energy Efficiency Programs: 

Initiative Profile 
 

Program Name: 20/20 THE WAY TO CLEAN AIR   

Sectors Addressed:  Residential 
Behaviours Addressed: Home energy use. 

Proponent/Contact:  

Organization:  Toronto Public Health 
Contact Name:  Jill McDowell 
Position Title:  Health Promotion Consultant 
City:  Toronto 
State/Province:  Ontario 
Country:  Canada 
E-mail address:  jmcdowe@toronto.ca 
Phone number:  (415) 392-4882 
 

Program Objectives:  To deliver 150,000 20/20 planners to households by 2010 and to achieve 30% 
home energy use reduction per household by 2020.  
Description:  The 20/20 program, using a best practices analysis done by Cullbridge Marketing and 
Communications, outlined a series of energy reducing activities for home energy use. These included; 
home energy audits, insulation, weatherization, home thermostat, lower-income housing, water heater 
thermostat and lighting. The 20/20 Planner and 20/20 EcoSchools Planner (a student version) was 
developed to target residents and schools.  
 
Toronto Public Health and Eric Young Enterprise (E.Y.E.) developed a ‘living lab’ with 20 families across 
the Greater Toronto Area. Participants received incentives and telephone support to test out the draft 
materials. Toronto Public Health hired a team led by Lura Consulting to pilot the program with 250 
families in Toronto and Peel region to further test and refine the program. The ‘living lab’ indicated a 20% 
energy goal was achievable. Along with the best practices analysis, there was a need for a 
comprehensive resource to guide actions, some form of follow-up or reminder, incentives, a pledge and 
measurable results. 
 
The 20/20 Planner was available (free of charge) to order by calling a hotline, downloading it from the 
20/20 program website or signing up at public events. 20/20 encouraged participants to complete and 
return a feedback form and be entered into a draw. Upon receipt, participants were sent a welcome letter, 
window decal and energy saving plugs/shoelaces/fridge magnet as reminders. Any company that signed 
up for the program received a welcoming package to help the workplace coordinator communicate the 
program to employees. As well, 20/20 helped organize lunch-and-learn events and education displays for 
employees to sign up. 
 
20/20 partnered with Ontario EcoSchools initiative to bring the program to students and teachers. 
Incentives included a monthly pizza lunch prize and an opportunity to win a ‘clean air’ presentation by a 
Clean Air Champion. Participating classrooms received a poster and schools with three or more 
participating classrooms received a school banner. 
 
20/20 also partnered with local community agencies to deliver the program to selected communities 
whose first language is not English. The planner also included tips for multi-unit residences. 
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Timeline:  
November 1999: E.Y.E. develops brand 20/20 The Way to Clean Air 
January 2001:  Cullbridge Marketing and Communications conducts best practices analysis 
2000-2002:  Toronto Public Health and E.Y.E. develop the ‘living lab’ 
June 2002:  20/20 officially launched 
2002 (end):  Workplace program introduced 
2003:  EcoSchools program introduced 
2005: Multi-ethnic communities introduced 
Results:   

� Close to 20% reduction in home energy use per household per year 

� 1.2 tonnes emissions reduction (mainly CO2) per household per year  

Contributing Factors : 

� Because the program was initiated by a planning department, there was support for sufficient up-
front research to design an effective program  

Lessons Learned: 

� Partnerships were key to success. 

� Involvement of neighbouring health units brought credibility that helped build trust. 

� Offering households flexibility helped the campaign reach a variety of families with different economic 
and cultural backgrounds. 

Sources/Resources/References:  
 
http://www.toolsofchange.com/English/CaseStudies/default.asp?ID=188 
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DOORS CLOSED 
 

Energy Efficiency Programs: 
Initiative Profile 

 

Program Name: DOORS CLOSED (DOORS CLOSED ONTARIO/DO ORS CLOSED TORONTO) – 
ONTARIO CONSERVATION BUREAU, WE CONSERVE INITIATIVE  

Sectors Addressed:  Commercial (restaurants and stores) 
Behaviours Addressed: Keeping doors closed while air conditioning is on 

Proponent/Contact:  

Organization:  Conservation Council of Ontario  
Contact Name:  Allegra Newman (alternative: Chris Winter, executive director) 
Position Title: Outreach Coordinator, We Conserve Initiative 
City: Toronto  
State/Province:  Ontario 
Country: Canada 
E-mail address:  cco@web.ca 
Phone number: +1 416.522.1635 

Program Objectives:  To encourage retail shops and restaurants in Ontario to keep their doors closed 
while the air conditioning was on and to raise awareness about energy waste.  
Description:  Doors Closed Ontario (DCO) was conceived as a pilot campaign for Ontario’s We 
Conserve initiative. Coinciding with the second anniversary of 14 August 2003 Northeast blackout, 
Doors Closed asked Ontario stores and restaurants to keep their doors closed while the air conditioning 
was on. The core of the 2005 campaign was a media blitz starting one week before the blackout 
anniversary, combined with well-designed “Doors Closed” posters distributed to businesses by local 
teams staffed largely by volunteers. Additional publicity was achieved by collaborations with Chambers 
of Commerce and other civic and commercial associations, e-mails stating the “close your doors” 
request, and an internet site. The campaign was designed to raise awareness of electricity waste and 
pollution associated with keeping doors open while the air conditioning was on, creating public pressure 
to end the practice, and helping reward stores that kept their doors closed. Community response 
appeared to be excellent, with posters being translated into many languages.  
 
The campaign was renewed for summer 2006. Retailers were asked to “cool the store and nothing 
more” and to implement policies calling for doors closed when the temperature is above 25oC or below 
5oC, to display Doors Closed stickers on the store front to connote conservation-mindedness or to 
otherwise integrate the Doors Closed logo into store front displays, and to educate employees about 
door-closing. The posters (“Please Come In. Our door is closed to save energy”) helped invite 
customers. Success stories, such as good participation rates, were publicized. Contacts made through 
the Doors Closed campaign also paved the way for retailers interested in conservation to learn more. A 
special campaign, Doors Closed Toronto, focused on Toronto businesses and Toronto’s crucial role in 
peak electricity conservation.  
Timeline The 2005 campaign was a one-week blitz scheduled to culminate with the second anniversary 
of the 2003 Northeast blackout. Media launch was 9 August 2005. The 2006 campaign started earlier in 
the summer and incorporated guidance for winter conservation as well.  
Results:   

� For the first year campaign (2005): over 5,000 posters were distributed among 16 Ontario cities and 
towns; 27 partner organizations participated; and five municipalities and two Chambers of 
Commerce were involved. 12% of businesses informally surveyed had left their doors open with the 
air conditioning on; 49% of business approached displayed a poster; and 64% of businesses with 
doors open closed their door when asked. The campaign achieved 40 media mentions and 
10 million media impressions. The estimated savings from direct outreach of the 2005 campaign is 
five to seven MW. 

� The 2006 campaign, which distributed 5,500 posters, found that 79% of businesses approached 
agreed to display a poster, that only 7% of businesses observed had their doors open while the air 
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conditioning was on, and that 39% of businesses with open doors that were asked to close them did 
so. Big chains and restaurants were least likely to comply. 

Contributing Factors : 
� The campaign rested heavily on public pressure, which was generally persuasive to busy retail 

establishments in urban centers. A strong public concern against obvious energy waste 
provided impetus, as may have pent-up irritation about overcooling in retail and many public 
spaces. 

� The memory of the recent blackout was likely a strong factor in garnering emotional appeal and 
media attention. 

Lessons Learned: 
� Few stores in smaller towns and Northern communities were interested in participating, 

apparently because the practice of keeping doors open to encourage business was rare. 
� The campaign was most successful in large urban centers and suburban areas with busy 

downtown cores (Toronto, Ottawa, Oakville, Burlington), where keeping doors open was a 
common practice. Community support and the assistance of volunteers were crucial in 
spreading the word. 

� Larger stores in urban shopping districts, less sensitive to cost savings from closing doors, were 
the biggest offenders. 

� Employees of large chains seemed to have little control over the decision of whether doors were 
opened or closed. 

� Media interest was high and the threat of negative exposure from a TV camera created 
additional pressure. 

� Small convenience stores, especially those owned by new immigrants, were found to need and 
welcome friendly advice about energy use in their shops. 

� Since not all shops are air conditioned, interest arose in seeking a more integrated “we 
conserve” message that made sense for other retail situations.  

Sources/Resources/References:   
 
Conservation Council of Ontario. Doors Closed Ontario! Campaign report. Sept. 2005. 
Conservation Council of Ontario. We Conserve: Progress Report. Nov. 2006. 
Program website: http://weconserve.ca/doorsclosed 
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ECOTEAM 
 

Energy Efficiency Programs: 
Initiative Profile 

 

Program Name: ECOTEAM, NETHERLANDS VERSION  

Sectors Addressed:  Residential  
Behaviours Addressed: Battery of energy-relevant behaviours, including: doing full loads of laundry; 
central heating temperature; tap use during dishwashing, shaving and teeth brushing; leaving TV off 
rather than on standby; “energy-saving” bulbs; lights in unoccupied rooms. Water use and solid waste 
habits were also studied. 

Proponent/Contact:  

 For Netherlands EcoTeam study: 

Contact Name:  Henk Staats 
Organization: Leiden University, Centre for Energy and Environmental Research 
City:  Leiden 
Country:  Netherlands 
E-mail address:  staats@fsw.leidenuniv.nl 

For EcoTeam Programs: 

Contact: Empowerment Institute 
City:  Woodstock 
State/Province:  New York 
Country:  USA 
E-mail address:  info@empowermentinstitute.net 
Phone number  (845) 657-7788 

 
Program Objectives:  The EcoTeam Program is an intervention package that aims to improve 
ecologically relevant behaviours within the home for a battery of behaviours affecting production of waste 
and use of electricity, natural gas and water. Uses group setting, information provided in an EcoTeam 
workbook, and feedback to help ensure that improvements endure over time. 
Description:  The EcoTeam Program provides assistance to the development of local EcoTeams 
worldwide. The EcoTeam Netherlands project described in this summary ran from 1994 to 1997 and was 
evaluated by a Leiden University team.  
 EcoTeams are groups of 6 to 10 people who already know each other. Using the EcoTeam Workbook as 
a guide, each team is expected to meet once a month to discuss pro-environmental behaviour in the 
home. Different themes are discussed each month. Teams log progress quantitatively on reducing 
household garbage and household use of electricity, natural gas and water.  
Timeline: 
� January 1994:  Candidate EcoTeams in formation; first questionnaire distributed 
� January-October 1994:  EcoTeams meet, gather data throughout 1994 
� October 1994:  Second questionnaire distributed 
� December 1996:  Third questionnaire distributed 
Results:   
� Sixty candidate EcoTeams in the Netherlands were invited to participate in the evaluation conducted 

by Leiden University. Three types of information were solicited: responses to a questionnaire that 
included questions on nearly 100 ecologically-relevant behaviours (see above for list of energy-
relevant behaviours), demographic information, and physical data on solid waste generation and the 
amount of electricity, gas and water use used. The evaluation took place over three years and had a 
final sample size of 150 who took part in the pre-test, Test Period 1 (10 months after project 
beginning), and the long-term post-program Test Period 2 (two years after project beginning). 
Changes in levels of waste generation and resource use, including electricity and gas use, over a 
two-week period were tracked for each of the test periods. 
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� Details on which of 38 focus behaviours changed over the period were recorded but are not provided 
in the summary report. 

� Electricity usage, in kWh/person/week (measured over a two-week period) declined 5% between the 
pre-test and Test Period 1, and 8% between the pre-test and Test Period 2 (two years after the 
program began). 

� Natural gas usage fell 17% for Test Period 1 and 21% for Test Period 2. 
� As to uncertainty: Sizable sample; quantitative data is self-reported but this is unlikely to matter much 

in this case. 
 
Contributing Factors : 
� Participants were already highly interested in sustainability, as evidenced by their successful 

completion of a high-effort program; participants were more-educated and older (52 on average) than 
average in Netherlands. 

 
Lessons Learned  
� Investigators attribute part of the success of this program to its ability to focus sustained attention on 

a wide-range of ecologically-relevant behaviours, rather than just a few target behaviours. 
 
Sources/Resources/References:   
 
EcoTeam Program website: www.empowermentinstitute.net  
 
Hartland, Paul and Henk Staats. “Effectiveness of the EcoTeam Program in the Netherlands: A Long 
Term View.” n.d. www.empowermentinstititute.net/files/Leiden_study.html 
 
Issaquah Sustainable Lifestyle Campaign. “EcoTeam Survey and Program Evaluation.” Results and 
Analysis. www.empowermentinstitute.net. (This is a brief evaluation of results for one U.S. EcoTeam.) 
 
Staats, Henk, Paul Harland and Henk A. Wilke, “Effecting durable change: A team approach to improving 
behavior in the household.” Environmental and Behavior 36, 3 (2004),341-367.  
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ENERGY ADVICE PROVIDER GROUP 
 

Energy Efficiency Programs: 
Initiative Profile 

 

Program Name: ENERGY ADVICE PROVIDER GROUP (U.K.)   

Sectors Addressed:  Residential 
Behaviours Addressed: Battery of residential energy conservation habits (21 categories of advice) 

Proponent/Contact:  

Organization: New Perspectives 
Contact Name: Robin Sadler 
City: Woodbridge, Suffolk 
Country: U.K. 
E-mail address: robin@newpersp.demon.co.uk 
Phone number: +44 01473 735638 

 
Program Objectives:  Evaluate effectiveness of energy advice in terms of self-reported changes in habits 
among advice recipients 
Description:  The Energy Advice Providers Group (EAPG) represents many U.K. organizations that give 
energy advice, including utilities, fuel poverty programs, and local authorities. To evaluate the 
effectiveness of this advice, they conducted a telephone survey of advice recipients, drawing from a 
database of 9,445 households who had received energy advice from an EAPG member in the previous 9-
15 months. There were 1,900 respondents in the final analysis. The survey focused on what advice the 
recipients could remember, and what advice they chose to follow or ignore, covering dozens of common 
tips (e.g., “wash clothes at lower temperature,” “adjust fridge so that it is not so cold”). Results were 
analyzed overall, by demographic factors, and by advice channel (New Perspectives, 2002). A second 
phase of the analysis estimated savings from the advice (New Perspectives, 2004).  
Timeline:  

� 2000-2001: energy advice received 
� 2002:  telephone survey of households having received advice in previous 9-15 months  
� 2003:  estimation of savings from advice followed 

Results:   
� Detailed tabulation of the results are provided in New Perspectives (2002) and New Perspectives 

(2004); see especially New Perspectives (2004) Appendix A for a summary of estimated savings. 
� Of those receiving advice:  

o 45% recalled receiving some advice on cooking, though relatively few of these followed 
advice on any of the 12 measures in this category. 

o 47% recalled receiving some advice on space heating and hot water, and over half (55%) 
adopted at least one measure that had been recommended to them, especially “having the 
heat on only when someone is home” (37% of those recalling advice undertook this action). 

o 67% recalled receiving advice on lighting, and 80% of these reported adopting at least one of 
these measures. 

o 38% recalled receiving other types of advice on home energy use, and 85% reported 
adopting at least one of these “other” measures. 

� As to savings: 
o Estimated savings from those who said they followed some advice was £58/year; however, 

the reported billing data were an insufficient basis for firm estimates of savings. 
o For most categories of advice, estimated electricity use reductions per year were much 

higher among clients receiving verbal advice compared to those receiving only written advice. 
� This is an unusual study in that it addressed the effectiveness of a broad spectrum of energy advice 

provided by a variety of organizations and in a variety of channels, rather than analyzing a single 
program. 

 
Contributing Factors : 
� U.K. has a strong tradition of “fuel poverty” and energy advice programs. 



 

Marbek / Cullbridge / Habart / Lutzenhiser / Ghoulem Page B-8 

 
Lessons Learned  
� Verbal advice was found to be far more effective than written advice in effecting change. 
� Advice recipients should be encouraged to adopt a wide range of behavioural measures, rather than 

a few token changes. 
Sources/Resources/References:   
 
Boardman, Brenda and Sarah Darby. Effective advice: Energy efficiency and the disadvantaged. 
University of Oxford: Environmental Change Institute, 2000. 
 
New Perspectives, Energy Inform and Energy Savings Trust. Savings from behavioural changes following 
energy advice: Report on a survey. Suffolk, U.K.: Energy Advice Providers Group, 2004. 
 
New Perspectives, Energy Inform and Energy Savings Trust. Benefits of Energy Advice – Report on a 
Survey. Suffolk, U.K.: Energy Advice Providers Group, March 2002. 
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EVERYDAY KYOTO 
 

Energy Efficiency Programs: 
Initiative Profile 

 

Program Name: EVERYDAY KYOTO   

Sectors Addressed:  Residential, commercial 
Behaviours Addressed: Leaving computer monitors on overnight 

Proponent/Contact:  

Organization:  Bell Canada Corporate Responsibility and Environment 
Contact Name:  Benoit Sicotte 
Position Title:  Associate Director 
State/Province:  Quebec 
Country:  Canada 
E-mail address:  benoit.sicotte@bell.ca 
Phone number:  (514) 350-3184 
 
Additional contact: 
Organization:  Action-Environment  
Contact Name:  Jacques Poitras 
E-mail address:  action-environment@videotron.ca 
Phone number:  (450) 447-8142 

Program Objectives:  Raise employee awareness about climate change issues and greenhouse gas 
reduction initiatives and lead them to adopt specific actions to reduce the amount of greenhouse gasses 
they release at work and at home.  
Description:  Everyday Kyoto is a program for educating Bell Canada employees on climate change and 
inviting them to reduce the amount of greenhouse gasses released at work and at home. Bell Canada 
had been developing more sustainable business practices for some time, and had been approached by 
Nature-Action Quebec and Action-Environment to jointly pilot a work-based program for reducing the 
amount of greenhouse gasses released by employees at work and at home. They used an Intranet site, 
and offered road shows and on-site workshops to educate employees and recruit participants. In addition 
to on-site workshops, Bell piloted web-based workshops for those not located in major centres. 
 
The program was promoted to employees 11 times in all, through Bellnet (news section of Bell’s Intranet), 
Bell in Brief (weekly publication), In the Community (community news site) and by e-mail. 
Timeline:  
2002: Bell Canada approached by Nature-Action Quebec and Action-Environment 
April 2004:  Launched the program, initial surveys taken 
March 2005: Bell Canada process evaluation 
Results:   

� The program was most successful in achieving changes in behaviour that involved smaller barriers to 
taking action.  

� Two out of ten employees (16.8%) in 2004 left their computer monitors on at the end of the day. This 
was reduced to one out of ten (11.6%) in 2005. 

� In 2005, nine out of ten participants said they did most or all of the actions they had pledged to do 
(68.8%) and were still doing most or all of the activities (72.8%). Eight out of ten (77.8%) thought 
they would continue. The numbers were higher among those who said that having pledged had 
contributed to their having done these activities. 

� Two out of three respondents said that participation in Everyday Kyoto had had a fair (51.9%) or big 
(14.8%) impact. Fewer than one in four (23.5%) said it had had little impact. 

� Nineteen out of twenty employees (95%) said that knowing Bell’s products and services help reduce 
greenhouse gas emissions was as important as other sources of pride from working at Bell, and 
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seven out of ten (68.8%) said it was more or much more important (these numbers were 91.7% and 
60.6% in 2004). 

� The main barrier was that people simply forgot. Another significant barrier was that people needed 
more help to do the activities (11.6% took too much time to do, 7.2% need more help and 2.9% were 
too hard to do). 

Contributing Factors : 

� From January 2004 to August 2004, the likelihood of a strike grew stronger each month but was 
finally avoided in August. Also, management decided on voluntary administrative attendance for 
workshops. A major re-organization and the reduction of almost 10% of its workforce meant that Bell 
conducted fewer workshops for administrative staff. 

Lessons Learned: 

� Additional assistance would have been needed to increase participation in activities with larger 
barriers.  

� Mandatory workshops would have worked better for the administrative staff. 

� The kiosks were less effective than the workshops in recruiting participants. 

� The web-based workshops were a good way of reaching people who were not in large centres. 

Sources/Resources/References:  
 
http://www.toolsofchange.com/English/CaseStudies/default.asp?ID=184 
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EXPERIMENTAL STUDY FOR SMALL BUSINESS 
 

Energy Efficiency Programs: 
Initiative Profile 

 

Program Name: EXPERIMENTAL STUDY FOR SMALL BUSINESS  

Sectors Addressed:   

Commercial 

Behaviours Addressed: General conservation measures for small business, especially lighting and 
heating 

Proponent/Contact:  

Contact Name: Glenn Shippee 
Position Title: Senior Researcher 
City: Formerly at University of Missouri; later at Arizona Corporation Commission 
Country: U.S. 
 

Program Objectives:  Field experiment to evaluate effectiveness of alternative intervention strategies on 
energy conservation in small businesses.  
 
Description:  Experiment was conducted in 1979 in Jackson, Missouri. Twenty-four locally-owned firms, 
each with 25 employees or less, were recruited as recipients of energy assistance from the U.S. 
government. Participants were informed of three phases of assistance: receiving energy educational 
materials for small businesses from the Department of Energy; energy audit; and a community relations 
component. Two interventions, one “Mild Commitment” and the other “Strong Commitment,” were tested 
against a control group. Both test groups received a cost-free full-page newspaper advertisement in local 
paper twice a month in March and April 1979. Group I, “Mild Commitment,” received an advertisement 
that included “Jackson Thanks You” and printed details of the conservation program; Group II, “Strong 
Commitment”, was identical except that actual energy savings of the firms (relative to the prior year) were 
published. The control group received no advertisements. Electricity and natural gas savings for a 2-
month period were evaluated relative to the intervention type. 
Timeline:  
Initial contact was January 1979. Three phases of the experiment: 
Educational materials from the Department of Energy 

Firms advised that they were eligible for energy audit 

Firms informed of a community relations component wherein participating firms would receive recognition 
for their participation 

 
Results:   

� Electricity and natural gas savings were evaluated relative to the intervention type based on 
comparison of two months of billing data from program versus the prior year. 

� No significant differences in electricity consumption were found relative to the prior year. 

� Natural gas consumption was reduced for one of the intervention groups (-30% for mild commitment 
group), but remained the same for the strong commitment group (+1%) and increased for the control 
group (+15%). 

� Very few participants tried to reduce display lighting (the major electricity use); researchers 
interpreted this reluctance as reflecting business owners’ believe that reducing display lighting could 
hurt sales. 

� However, reducing temperature was not a problem for most participating businesses, since 
customers generally did not “browse” the stores but rather entered for fairly fixed, immediate, 
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purchases. 

� Those in the strong commitment group expressed dissatisfaction; they implied they were 
disenfranchised by low initial savings and by the forced community feedback. 

 
Contributing Factors   
� Experiment was conducted during the late 1970s-early 1980s energy crisis. 
Sources/Resources / References:   
 
Shippee, Glenn and W. Larry Gregory. “Public commitment and energy conservation.” American Journal 
of Community Psychology 10 (1982). 
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FEEDBACK BILLING 
 

Energy Efficiency Programs: 
Initiative Profile 

 

Program Name : FEEDBACK BILLING – STAVANGER ENERGI/LYSE ENERGI (NO RWAY) 

Sectors Addressed:  Residential 
Behaviours Addressed: General residential conservation and energy consciousness 

Proponent/Contact:  

Organization: University of Oslo 
Contact Name: Hal Wilhite 
Position Title: Senior Researcher 
City: Oslo 
Country: Norway 
Phone: +47 22 85 89 24 
E-mail: h.l.wilhite@sum.uio.no 
 

Program Objectives:  Test and implement two forms of billing feedback for residential customers of a 
Norwegian utility, to evaluate reductions in electricity use 
Description:  A large three-year experimental study (1989-1991) in Oslo and Helsinki tested the effects of 
providing graphical information on historical consumption on residential bills. Following this, Stavanger 
Energi (Norway) successfully piloted a new billing format that provided graphical information on historical 
electricity consumption on the utility’s bi-monthly bills. This resulted in good customer response and 
possibly energy consumption reduction. Subsequently, a new billing guideline, effective 1999, was 
developed for all utilities in Norway. The participants of the original experiment in the Stavanger territory 
were resurveyed in 1998 to compare energy consumption and attitudes before (1995) and just after 
(1996) the new billing format. 
 
Several types of graphical designs and feedback comparisons were tested, including comparison to 
historical consumption (historical feedback), estimated end use consumption (disaggregated feedback), 
and comparison to “like” households (normative feedback). 
Timeline:  
1989-1991: Experimentation on billing design 
1995:  New design incorporating feedback for 2,000-household pilot, Stavanger Energi customers 
1998:  Survey of pilot participants 
1999:  New utility billing design guidelines applicable to all residential billing in Norway 
Results:   

� Customers overwhelmingly preferred the new bill and found it gave good historical information (77% 
after the new billing was implemented, compared to 38% before). 

� An increased number of households turned their thermostats back at night (8% more) or when they 
were away (6% more) as compared to before the new billing was implemented. 

� When resurveyed (November 1998), 90% of respondents were satisfied with their bills, and 275 said 
their consumption had decreased as compared to two years earlier (with 11% reporting an increase, 
and 54% no change). 

� 22% reported average living room temperatures less than 20°C, as compared to only 4% before the 
new bills; more households reported setting back thermostats in the evening and when they went 
away for the weekend (71% in 1995, 77% in 1996, and 82% in 1998). The conservation can 
generally be attributed to the new bill. 

� Customers were very interested in normative feedback, but there were significant costs associated 
with modifying customer data bases to accommodate this. 

� In testing estimated end use consumption feedback, it was found that customers often misjudged the 
importance of various end uses comprising their bill, generally attributing higher consumption to 
lighting and cooking (“visible” end uses) as opposed to water and space heating. 
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Contributing Factors : 
� Norway electricity prices are considered low, dampening economical motives to conserve; their 

electricity market was open and competitive.  
� Customers with electrical heating saved the most. 
� With the popularity of electronic billing, there may be a decrease in the percentage of utility 

customers who look at a paper bill. At the time of the experiment, most Scandinavian customers 
were billed “invoice-style,” based on a theoretically-calculated fraction of annual usage reconciled 
only once per year. 

 
Lessons Learned:  
� Traditional billing practices may provide relatively poor information and motivation for residential 

consumer conservation. Attentively developed and tested on the target customer base, graphical 
feedback on historical consumption pleased clients and appeared to have led to increased levels of 
conservation action. 

 
Sources/Resources/References:   
 
Wilhite, Hal, Asbjørn Høivik and Johan-Gjemre Olsen. “Advances in the use of consumption feedback 
information in energy billing: The experience of a Norwegian energy utility.” Proceedings of the 1999 
ECEEE Summer Study on Energy Efficiency. Saint-Raphäel, France: European Council for an Energy-
Efficient Economy, 1999. 
 
Wilhite, H. and T. Ribeiro. Feedback information and residential energy billing: Towards a better Nordic 
bill. Copenhagen: Nordic Council of Ministers, 1988. 
 
Wilhite, H., R. Long, A. Uutela, U. Anttila and A. Arvola. A Nordic test of the energy saving potential of 
new residential billing techniques. Copenhagen: Nordic Council of Ministers, 1993. 
 
Wilhite, H. and R. Ling. “Measured energy savings from a more informative energy bill.” Energy and 
Buildings 22 (1995): 145-155.  
 
Note:  This case study drawn primarily from Wilhite et al., 1999. 
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FLEX YOUR POWER NOW! 
 

Energy Efficiency Programs: 
Initiative Profile 

 

Program Name: FLEX YOUR POWER NOW! – CALIFORNIA  

Sectors Addressed:  Residential, commercial 
Behaviours Addressed: Capacity: behaviours at peak load, especially unnecessary lighting, computers, 
air conditioning and use of major appliances 

Proponent/Contact:  

Organization:  McGuire & Company / Flex Your Power 
Contact Name:  Wally McGuire 
Position Title:  President 
State/Province:  California 
Country:  United States 
E-mail address:  wmcguire@fypower.org 
Phone number:  415. 771.7571 
 
Additional contact: 
Organization:  Flex Your Power  
State/Province:  California 
Country:  United States 
E-mail address:  info@fypower.org 

Program Objectives:  To reduce demand when system reserves are low, and to provide information as to 
what actions can effectively reduce demand  

Description:  Flex Your Power NOW! (FYP NOW!) is a program of California Investor Owned Utilities 
(IOUs), California Independent System Operator (CAISO), the Governor’s Office and Flex Your Power. It 
uses radio, television, print, and other forms of contact to promote demand reduction during critical peak 
periods in California. It was launched as “Power Down” in early 2004, but was renamed in July 2004 to 
leverage the familiarity of the Flex Your Power! (FYP) campaign. The latter, a consumption- rather than 
demand-oriented program, had developed tremendous media presence during the 2000-2001 California 
energy crisis.  
 
FYP NOW! focused on home energy use but was meant to influence behaviour in the workplace as well. 
Regular advertisements ran to prepare people as to how to prepare for “Flex Alerts.” Flex Alerts 
themselves requested immediate demand reduction and were called on days on which there was threat 
of a Stage 1 system emergency, as determined by CAISO. On alert, the public was asked to follow 
specific conservation and load-shifting actions, especially: turn off all unnecessary lights, postpone using 
major appliances until after 7 pm, and turn air conditioning thermostat up to 78ºF. Requests were made 
regionally rather than statewide, when appropriate. FYP NOW! media spots were usually tagged onto the 
end of FYP spots, though some FYP NOW! spots ran independently, especially on radio. Public could 
also sign up for alerts via mobile phones or email. A website (www.fypower.org/now) provided 
supplemental information. 
Timeline:  
2000-2001: California energy crisis, Flex Your Power campaign 
2004:  Flex Your Power NOW! campaign begins, in effect summers since Summer 

2004 
October 2005-May 2006: FYP NOW! process evaluation 
Results:   

� Nine alerts were called in 2004, 10 in 2005, and 18 in 2006; all were in summer and almost all were 
due to predicted high temperatures. 

� Due to the nature of the program and the multiple programs in place, demand reduction is hard to 
attribute. The CAISO estimated conservation efforts at a minimum of 1,500 MW during a July 2006 
heat storm, with conservation attributed to general efforts, state water pump load reduction, and a 
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25% reduction in power usage in state buildings (Flex Your Power was credited as being 
instrumental to the reduction (CAISO, 2006).  

� A process evaluation of FYP NOW! (Opinion Dynamics, 2006) was conducted after the program’s 
second summer of operation was completed. This evaluation tried to distinguish FYP NOW! effects 
from those of FYP, difficult because the campaigns were closely linked. It included interviews with 
400 residential customers in each of the three participating IOUs (Pacific Gas & Electric, San Diego 
Power & Electric, and Southern California Edison) to measure baseline awareness, interviews with 
1200 customers as to program effects (again 400 per IOU), and a web-based survey. Six focus 
groups were used to help guide how evaluation should distinguish between the two campaigns. 

� The process evaluation found that Californians had not well-understood the time-sensitive aspect of 
the FYP NOW! Campaign. Only 12% of those who recalled hearing FYP NOW! alerts associated 
them with a call to immediate action, and only 2% of visitors to the fypower.org site visited the FYP 
NOW! section of the site. Of all Californians, approximately 10% reported that they shut off energy 
usage in response to an alert they heard. Due to confusion between the preparatory advertisements 
and actual alerts, many were not taking these actions during the critical period. Those who did report 
taking actions most commonly reported shutting off unnecessary appliances and electronic 
equipment, followed by switching off lights (Opinion Dynamics, 2006). 

Contributing Factors : 
The tremendous media coverage of the 2000-2001 California energy crisis sensitized Californians to 

capacity emergencies. 

Confusion between demand reduction and energy conservation is high; early in the energy crisis less 
than 10% of Californians seemed to distinguish between the concepts (McGuire 2006). Much of 
the public effort during the state’s 2000-2001 energy crisis focused more on conservation than 
demand reduction. 

Lessons Learned: 
The time-sensitive nature of peak demand reduction remains difficult to adequately convey. Better 

distinction between ads and alerts would improve demand response effectiveness, i.e., by giving 
alerts a distinctive, easily-recognizable, form (Opinion Dynamics, 2006). 

Alerts on television may be more effective than those on radio (Opinion Dynamics, 2006). 

Sources/Resources/References:  
 
CAISO. “Conservation, teamwork, and planning helped California grid weather the historic heat storm of 
July 2006. Heartfelt ‘thank you’ extended.” News release, 1 Aug. 2006. 
  
McGuire, Wally. “Changing behavior: Marketing and outreach.” Presentation file. Flex Your Power 
campaign. 2006. www.mce.gov.au/assets/documents/mceinternet/Changing%20California200606.html  
 
Opinion Dynamics Corporation. Process evaluation of 2004/2005 Flex Your Power NOW! Statewide 
marketing campaign. Final integrated report. Vol. I (report) and Vol. II (appendices).24 Jul. 2006. 
 
Flex Your Power website: http://www.flexyourpower.org/now 
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GREEN$AVER 
 

Energy Efficiency Programs: 
Initiative Profile 

 

Program Name: GREEN$AVER  

Sectors Addressed:  Residential  
Behaviours Addressed: Home energy efficiency and CO2 emissions. 

Proponent/Contact:  

Contact Name:  Keir Brownstone 
Organization: Green$aver 
City:  Toronto 
State/Province:  Ontario 
Country:  Canada 
E-mail address:  keir@greensaver.org 
Phone number:  (416) 203-3106 ext. 225  

 
Program Objectives:  Assist Toronto in meeting its goal of 20% reduction on CO2 emissions by 2005, 
compared to 1990 levels. Also, to help customers attain more comfortable homes and lower utility bills, 
while conserving resources. 
Description:  Green$aver operated in Toronto. Its Green Home visits were comprehensive, including 
energy and water efficiency audits, waste management and indoor air quality assessments, and retrofits 
by trained personnel. A blower door test was integrated to improve accuracy of the energy efficiency 
assessments. This was originally fully subsidized through the Ontario Ministry of Environment and 
Energy’s Green Communities Initiative. Financing for large projects was available from Canada Trust and 
Toronto Dominion Bank but was shelved during a merger of the two banks. 
 In 1996, Green$aver partnered with CityHome and the Toronto Atmospheric Fund to provide the 
Housewarming Service to low-income residences. CityHome used the assessments to identify areas 
where improvements were needed and energy savings could most effectively be attained, and prioritize 
improvements. 
 EnerGuide for Houses audits were similar to Green Home visits but were enhanced by software that 
helped quantify air leakage. Customers were willing to pay for the service because of the increased 
accuracy and federal grants for documented energy conservation steps taken. The EnerGuide software 
generated a Home Energy Plan based on results of the assessment. The report provided detailed results, 
recommended upgrades, prioritized and estimated costs of improvements and showed the expected 
savings. The system reduced 5-6 hour assessments with a 1-hour follow up to a 2-3 hour single visit. 
Green$aver provided some retrofit services and a list of approved contractors specializing in energy and 
water conservation services. The cost of each assessment was at least $300 (which did not include any 
administrative overhead). Half the cost was subsidized by Natural Resources Canada’s sponsorship and 
half paid by the customer.  
 
With the EnerGuide for Houses service, the measurement of results became more direct and accurate. If 
significant retrofits were implemented following an EnerGuide audit, the Green$aver assessors conducted 
a free follow-up visit to repeat the blower door test and report the house’s new energy efficiency score. 
These follow-ups also ensured that the installation work was done well and that enough air exchange 
existed for natural ventilation and air hazard prevention. The EnerGuide for Houses software 
automatically calculated the CO2 reductions resulting from each house’s energy efficiency improvements.  
 
Timeline: 
� 1994-1998:  Pre-EnerGuide Green Home Visits 
� 1997:  Housewarming Service for CityHome 
� 1998-1999:  EnerGuide for Houses 
Results:   
� Pre-EnerGuide Green Home Visits saw approximately 450 tons of annual CO2 reductions. 90% of 

customers reported better comfort and considered the service superior. An average of $650 was 
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saved annually on energy bills. 
� Housewarming Service with CityHome saw 32% air leakage reductions. A savings of $20,000 

annually by CityHome for all their dwellings.160 CityHome units were audited, 113 retrofitted with 
energy and water conservation measures. 

� EnerGuide for Houses saw an average potential energy savings of up to 4.3 tons of CO2 reduction 
per house per year. The average retrofitted house reduced CO2 emissions annually by 16%. 
Average EnerGuide ratings increased from 62 to 73 post-retrofits. Average energy efficiency 
improved by 8 points on the EnerGuide scale. Customers reported being satisfied, finding it 
educational and thorough and also reported improved comfort. 

Contributing Factors : 
� Homeowners generally waited longer to do more expensive retrofits (replacing windows, insulation, 

furnace) so major energy savings were not seen immediately after the assessments. 
Lessons Learned  
� Marketing has to be layered, repeated and focused, to avoid confusing people with too much 

information. 
� Targeted marketing is more effective than educating and raising awareness. 
� Environmental concern does not sell energy efficiency assessments. 
� Partners can be valuable in promoting a service for low cost, lending their credibility, visibility and 

resources. 
 
Sources/Resources/References:   
 
http://www.toolsofchange.com/English/CaseStudies/default.asp?ID=114 
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GREEN SCHOOLS PROGRAM 
 

Energy Efficiency Programs: 
Initiative Profile 

 

Program Name: GREEN SCHOOLS PROGRAM (ALLIANCE TO SA VE ENERGY) – CALIFORNIA   

Sectors Addressed:  Residential and Schools  
Behaviours Addressed: Children’s general energy habits, especially concerning lights and thermostat, 
and those of their family and school employees 

Proponent/Contact:  

Organization: Alliance to Save Energy 
Contact Name: Merrilee Harrigan 
Position Title: Senior Program Manager 
City: Washington, D.C. 
Country: United States 
Phone: (202) 857-0666 (ASE) 
E-mail: mharrigan@ase.org 
 

Program Objectives:  Help schools create energy education programs for saving energy at school, at 
home and in the community. 
Description:  The Green Schools Program (GSP), implemented by the Alliance to Save Energy (ASE) 
currently runs in 200 elementary, middle and high schools in California, Maryland, New Jersey, New York, 
North Carolina and Pennsylvania. This summary focuses on two evaluations of the California program. 
 The Alliance to Save Energy assists schools in incorporating energy education into school curriculum, 
providing lesson plans on energy sources and links between energy and the environment, and giving 
practical information on how to save energy at school and at home. Schools usually establish “green 
teams” that may patrol energy use, create workshops, etc. The program is administered by teachers, 
administrators, facility staff and students. Retrofits and other technological measures are addressed, as 
well as behaviours. 
 
Timeline: The California Green Schools Program was established in 1999.  
Results:   

Evaluation 1: 
For the Green Schools Program in southern California schools, evaluated by Ridge & Associates 
(2001), 28 teachers and 992 students in 10 schools were surveyed. 

The extract of Table 5-13 in Ridge & Associates (2001) shows the percentage of students interviewed 
who claimed to adopt the given behaviour: 

Behaviour 

Percent of 
Students 

Interviewed 
Turning off lights when not in use 50 
Turning off lights when leaving a room 69 
Reminding other people to turn off lights when they are not being used 56 
Keeping the outside door open no longer than necessary 63 
Taking a drink as soon as you turn on the faucet without waiting for the water to 
get cold 

38 

Washing hands quickly without waiting for the water to get cold 50 
Turning off the computer (screen), TV, radio or other music when not in use 38 

 
Using billing data, estimated savings for 10 Southern California schools totalled 428 MWh, ($51,000) for 

electricity; as well as 14,527 therms ($8,716) of natural gas savings were achieved. (Table 5-16, 
Ridge & Associates, 2001). (Preliminary results) 
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 Evaluation 2 
 
For the Green Schools Program in San Francisco Bay Area schools, evaluated by Quantec (2006): 10 

students and their families were interviewed at home to gather information on impact of GSP on 
student’s actions at home and the degree to which they disseminate energy conservation advice 
to others. 

Most (8 out of 10) students said they had changed behaviours as a result of the GSP curriculum. Parents, 
students and their siblings cited the conservation actions they had adopted after the program (see 
Bruchs et al., 2006); turning off lights (seven students) and closing the refrigerator door (four 
students) were most commonly cited among students. Statistical analysis inappropriate for this 
method. 

The study found great enthusiasm among students, though this is a small study where participants 
volunteered, so it does not necessarily reflect the overall classroom experience. 

 
Sources/Resources / References:   
 
Alliance to Save Energy. Green Schools Program. http://www.ase.org/section/program/greenschl 
 
Alliance to Save Energy. Energy savings success stories from California. 2nd edition. 2005-2006. 
.  
Bruchs, Doug, Michelle Levy and Swarupa Ganguli. “Redefining homework: Are the Green Schools 
program students taking energy efficiency home with them?” Proceedings of the 2006 ACEEE Summer 
Study on Energy Efficiency in Buildings. Pacific Grove, California: American Council for an Energy-
Efficient Economy, 2006. 
  
Quantec. 2004-2005 Green Schools Programs Evaluation. 2006. Powerpoint presentation, available from 
CALMAC http://www.calmac.org 
 
Ridge and Associates. “Southern California Edison Evaluation of California School Programs.” Findlay, 
Ohio, 2001.  
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HABITS OF A LIFETIME 
 

Energy Efficiency Programs: 
Initiative Profile 

 

Program Name: HABITS OF A LIFETIME EUROPEAN ENERGY USAGE REPORT (U.K. ENERGY 
SAVING TRUST) 

Sectors Addressed: Residential; some transport 
Behaviours Addressed: 12 habits: standby (leaving appliances on standby; leaving electric chargers 
plugged in; leaving lights on in unoccupied rooms; leaving heating on while house is unoccupied; turning 
thermostat up instead of dressing more warmly; washing clothes in hot or very hot water; using clothes 
dryer instead of line drying; overfilling kettle; and others; also using car for short journeys and over-
revving engine; and overall consumption (“commit to a 20% reduction”) 

Proponent/Contact:  

 

Organization: Energy Saving Trust 
City: London 
Country: England 
Phone: +43 207.227.0398 (Energy Saving Trust media hotline) 
E-mail: h.l.wilhite@sum.uio.no 
 

Program Objectives:  Encourage U.K. residents to be more conservative in use of home and transport 
energy use by discouraging wasteful habits 
Description:  Survey of 5,000 Europeans about energy habits, with results subsequently presented in an 
8-page leaflet released in coordination with media campaign in October 2006; well-covered in national 
media. Leaflet lists percentages claiming to practice a number of energy-wasting habits as described 
above, addresses benefits of change, and asks for a commitment to 20% reduction in energy use. Leaflet 
also summarizes U.K. inhabitants’ judgment of which habits are most important to break and their level of 
guilt about these habits, and their responses as to why they practice these habits. Pamphlet provides 
some regional statistics for the U.K. (e.g., “Scots are lighting up the U.K. as 75% forget to turn off lights 
when leaving a room.”), as well as a few statistics for France, Germany, Italy and Spain. U.K. is judged as 
the most wasteful nation (“Brits fare the worst when it comes to energy wastage, committing 6 of the 12 
habits most frequently.”). Includes small section giving pointers from a behavioural psychologist on to how 
to change habits.  
Timeline:  
Dates unknown for habits survey; followed by media launch of brochure in October 2006 

Results:   
On-going; no formal evaluation published (or promised) 

U.K. survey respondents saying they do the following at least once a week (Habits of a Lifetime Report 
2006): 

71% – leave appliances on standby 

67% heat more water than needed in the kettle 

65% leave electrical chargers plugged in 

63% forget to turn off lights in unoccupied rooms 

48% use the car for short journeys 

44% wash clothes at 60ºC 

32% use the tumble dry when the washing line could be used 

28% leave the heating on when the house is unoccupied 
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27% over-rev the car engine 

22% turn up the thermostat instead of reaching for a jumper 

15% wash clothes at 90ºC 

Some data are given by region within the U.K. 

Some data are given by countries; 32 European countries were ranked in terms of their energy habits, 
with U.K. residents given the lowest score and German residents the highest. 

Contributing Factors : 
� Draws on national identity and “European-ness”, with some regional component; guilt angle which 

may not work everywhere. 
� Brochure is interesting and appealing, without telling people what to do or giving much information 

about savings potential from individual actions. 
� Provides simple explanation of CO2 emissions relative to future scenarios. 
 
Lessons Learned: 
None yet suggested 

Striking variation in rates of practice of target energy “habits” across U.K. and among countries 

Sources/Resources / References:   
 
This is a recent program with little documentation available; there was no response to mail and phone 
inquiries for more background. Because it is an unusual and interesting program, a summary was 
prepared despite the lack of background information. 
 
U.K. Energy Saving Trust. Habits of a lifetime: European energy usage report. 2006. Available at 
http://www.sustenergy.org/UserFiles/File/habits_of_a_lifetime_report_final.pdf 
 
Other information:  
http://www.energysavingsecrets.co.uk/HabitsOfLifetime.html 
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OPERATION ENERGY 
 

Energy Efficiency Programs: 
Initiative Profile 

 

Program Name: OPERATION ENERGY (UNDER YOU HAVE THE POWER): EXPERIENCE AT TWO 
U.S. MILITARY BASES  

Sectors Addressed:   

Residential 

Behaviours Addressed: 

Battery of no-cost and low-cost behaviours: turn thermostat down when asleep and when away from 
home; keep doors and windows closed when the heat is on; clean or change furnace filters monthly; seal 
drafts with caulk or weatherstrip; use CFLs instead of normal incandescent bulbs; turn off outdoor lighting 
in the daytime; select “air dry” or “energy saver” setting on the dishwasher; set refrigerator temperature to 
37 to 40ºF; set freezer temperature to 0 to 5ºF; use cold water for rinsing clothes; run full loads in clothes 
washer and dishwasher; set clothes dryer to “air dry”; clean lint trap on clothes dryer every load.  

Proponent/Contact:  

Organization: Pacific Northwest National Laboratory 
Contact Name: Andrea McMakin 
State / province: Connecticut 
Country: United States 
E-mail address:andrea.mcmakin@pnl.gov 
Phone number: +1 (509) 372-6013 

 
Program Objectives:  Encourage energy savings through behavioural changes in family housing 
residences at two U.S. military bases; develop guidelines for achieving these savings, generalizable to 
other U.S. military bases and similar situations, especially in cases where residents do not pay energy 
bills. 
Description:  An energy conservation campaign targeted to military families was developed and 
implemented at two military bases: Fort Lewis, Washington, and Yuma Marine Corps Air Station, Arizona. 
Fort Lewis is in a heating-dominated climate and Yuma Marine Corps Air Station is in a cooling-
dominated climate. Focus groups and interviews were used to tailor campaign approaches and materials 
programs to local conditions and a military culture. Materials included video modeling of desired 
behaviours, children’s programs, printed reports showing savings, etc. The project was developed under 
You Have the Power, an umbrella energy conservation program of the U.S. Federal Energy Management 
Program, dedicated to motivating U.S. federal employees to conserve energy.  
 
Timeline:  
 
For Fort Lewis, the campaign ran from September 1998 through August 1999. 

For MCAS Yuma, the campaign ran from July 1999 through October 1999. 

 
Results:   
� Campaign effectiveness was evaluated by two methods: (1) weather-adjusted comparison of bills 

from previous year to program year; (2) survey of residents to determine the degree to which the 
campaign influenced behavioural changes (21% to 37% of distributed surveys were returned). 

� At Fort Lewis:  

□ 7% electricity savings and 3% natural gas savings over the previous year 

□ 40% were aware of the program; when asked what behaviours they started doing after 
the campaign, 47% said they turned the thermostat down at night or when gone; 23% 
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said they closed windows when the heat was on; 14% cleaned or change furnace filters; 
19% turned off outside lights; 19% cleaned the lint trap in the dryer; 12% ran full load in 
the dishwasher; 13% use cold water when washing clothes; 13% adjusted refrigerator 
temperature. Baseline rates are not reported in McMakin et al. (2002); the percentages 
reported for behaviour change may refer to those who claimed to have heard of the 
campaign (but this is not stated). 

� At MCAS Yuma:  

□ 2% increase in electricity use 

□ 66% said they were aware of the program; 22% said they turned off the air conditioner 
when not at home; 18% cleaned air conditioner filters; 17% kept air conditioner at 80ºF; 
13% used heat-blocking materials on their windows; 94% already did one or more of 
these things. 

� Effectiveness of specific campaign materials and messages was also tested. 

� No information on persistence was reported. 

� Statistical information provided in McMakin et al. (1999) might profit from a review against the more 
detailed data published in Pacific Northwest National Laboratory (1999). 

  
Contributing Factors   
� Program approach and conservation recommendations were carefully tailored to local conditions. For 

example, residents at the Yuma base were not advised to air-dry dishes as the local water would 
have left a residue. 

� High-ranking military officers endorsed the project. 
� The campaign period at MCAS Yuma last only a few months, which may help explain why the 

campaign yielded no savings. 
Lessons Learned 
� Customized information programs can achieve strong increases in the practices of residential 

conservation behaviours, even in the absence of financial incentives (Fort Lewis). 
� In other cases, customized information programs may not have affected energy consumption, at 

least not during the measurement period (MCAS Yuma). 
 
Sources/Resources/References:   
 
McMakin, Andrea, Elizabeth L. Malone and Regina Lundgren. “Motivating residents to conserve energy 
without financial incentives.” February 1999. 
 
McMakin, Andrea, Elizabeth L. Malone and Regina Lundgren. Handbook for promoting energy efficiency 
at military installations. PNNL-12254. Pacific Northwest National Laboratory: U.S. Department of Energy, 
1999. 
 
Pacific Northwest National Laboratory. Energy efficiency campaign for residential housing at the Fort 
Lewis army installation. PNNL-13089. U.S. Department of Energy, 1999. 
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STANDBY STUDY 

 
Energy Efficiency Programs: 

Initiative Profile 
 

Program Name: STANDBY STUDY (DENMARK)  

Sectors Addressed:  Residential 
Behaviours Addressed: Behaviours related to standby power management for information and 
communications technologies 

Proponent/Contact:  

Organization: Danish Building Research Institute 
Contact Name: Kirsten Gram-Hanssen 
City: Hersholm 
Country: Denmark 
Phone: +0045 4574 2335 
E-mail address: kgh@dbur.dk 
 

Program Objectives:  An experimental study to test the potential effects of advice and of technical 
devices (remote controls, timers, auto-saver plugs) on household standby consumption for information 
and communications technologies. 
Description:  Thirty households in Denmark were studied during a two-year period as to standby power 
consumption and standby power management behaviours. Baseline standby consumption was metered 
during the reference period and analyzed by type of device. Metered devices included televisions, VCRs, 
DVDs, game boxes, computers, computer peripherals and stereos. Several interventions were tested. 
The second phase included three successive interventions: an informational leaflet; a home visit by an 
energy advisor; a password to a website showing the household’s standby consumption. For the third 
phase, an energy advisor visited again, offering the household various technical devices (remote controls, 
timers, etc.) that could assist in lowering standby consumption. 
 
Timeline:  
Three key periods: 
Reference period: metering of standby consumption 

Communication period: various types of communication tested, including consumption posted on website 

Technology period: auto-saver plugs, timers and other technologies tested 

 
Results:   

� Average metered household standby consumption for all metered devices was 67 W in the baseline 
period (range: 17 to 130 W). 

� For the subset of devices studied, the average standby consumption over households was; 

□ Reference period: 44 W 

□ After informational leaflet: 43 W 

□ After visit from energy advisor: 25 W 

□ 3 months after password to feedback website was sent: 26 W 

□ After visit of energy advisor offering technological control devices: 16 W 

Thus, average standby consumption decreased to 36% of the baseline value, with the visit of the energy 
advisor and the provision of technological devices leading to the biggest decreases. 

The authors note aspects of the experiment that may have affected some of the results; the low response 
to the informational leaflet may have been partly caused by households being unsure if they were 
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supposed to change habits or not. 

Contributing Factors   
� Results are for a small and not statistically-representative sample of Danish households chosen 

to have appreciable potential standby loads. 
� Continuously changing landscape for Information and Communications Technology (ICT) and the 

growth of technical solutions (or intended solutions) to standby make projections difficult. 
� Standby consumption behaviours during the reference period may have been influenced by the 

placement of the meters and experiment participation itself. 
 

Lessons Learned: 
Encouraging results suggest that behavioural and combined behaviour-technological interventions can 

work to reduce standby consumption. 

 
Sources/Resources/References:   
 
Gram-Hanssen, Kirsten and Erik Gudbjerg. “Reducing standby consumption in households: By means of 
communication or technology?” 2006 ACEEE Summer Study on Energy Efficiency in Buildings.  
 
Gudbjerg, Erik and Kirsten Gram-Hanssen. “Standby consumption in private homes socioeconomic 
studies mapping and measuring reduction. What works: Campaigns or hardware solutions?” 2006 
International Conference on Energy Efficiency in Domestic Appliances (EEDAL). 2006. 
 
Sidler, Oliver, Jerome Lemoine, Benoit Lebot and Lorenzo Pagliano. “Electricity demand in European 
households: Major findings from a major end-use metering project in four individual countries.” 2002 
Proceedings of the ACEEE Summer Study. 
 
 
 
 



 

 

 
 
 
 
 
 

 
 

 
APPENDIX C 

 
RESIDENTIAL SECTOR UNBUNDLED ELECTRICITY SAVINGS 

POTENTIAL BY DETACHMENT 
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Exhibit C.1: Residential Space Heating and Air Conditioning 

End Use & 
Dwelling Type

Base Year 
Consumption 

(GWh/yr.) Behaviour Measure

Unused Energy 
Services        

(% of Base 
Year)

Eligible 
Population

Unbundled  
Potential  
(GWh/yr)

Share of End 
Use

SFD 2,519 Temperature Setback 2.7% 37% 69 3%
Row 411 Over Night 2.7% 37% 11 3%

Low-rise 295 2.7% 37% 8 3%
High-rise 310 4 deg. C 2.7% 37% 9 3%

Mobile/other 301 2.7% 37% 8 3%
Sub-total 3,836 2.7% 37% 105 3%

SFD 2,519 Temperature Setback 2.0% 42% 49 2%
Row 411 When away during day 2.0% 42% 8 2%

Low-rise 295 2.0% 42% 6 2%
High-rise 310 4 deg. C 2.0% 42% 6 2%

Mobile/other 301 2.0% 42% 6 2%
Sub-total 3,836 2.0% 42% 75 2%

SFD 2,519 Heat Occupied 0.7% 13% 17 1%
Row 411 Parts of House Only 0.7% 13% 3 1%

Low-rise 295 0.7% 13% 2 1%
High-rise 310 4 deg. C 0.7% 13% 2 1%

Mobile/other 301 0.7% 13% 2 1%
Sub-total 3,836 0.7% 13% 26 1%

SFD 2,519 Maintain 2.2% 43% 54 2%
Row 411 Weather stripping 2.2% 43% 9 2%

Low-rise 295 2.2% 43% 6 2%
High-rise 310 2.2% 43% 7 2%

Mobile/other 301 2.2% 43% 6 2%
Sub-total 3,836 2.2% 43% 82 2%

SFD 2,519 Install 1.2% 23% 29 1%
Row 411 Storm Windows 1.2% 23% 5 1%

Low-rise 295 1.2% 23% 3 1%
High-rise 310 1.2% 23% 4 1%

Mobile/other 301 1.2% 23% 3 1%
Sub-total 3,836 1.2% 23% 44 1%

SFD 195 Air Conditioning 4.0% 23% 8 4%
Row 12 Close Blinds & shades 4.0% 23% 0 4%

Low-rise 11 4.0% 23% 0 4%
High-rise 11 4.0% 23% 0 4%

Mobile/other 39 4.0% 23% 2 4%
Sub-total 268 4.0% 23% 11 4%

SFD 195 Air Conditioning 9.5% 55% 19 9%
Row 12 Increase temperature 9.5% 55% 1 9%

Low-rise 11 By 3 deg. C 9.5% 55% 1 9%
High-rise 11 9.5% 55% 1 9%

Mobile/other 39 9.5% 55% 4 9%
Sub-total 268 9.5% 55% 25 9%

End Use Sub-total 369 9%
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Exhibit C.2: Residential Lighting 

End Use & 
Dwelling Type

Base Year 
Consumption 

(GWh/yr.) Behaviour Measure

Unused Energy 
Services        

(% of Base 
Year)

Eligible 
Population

Unbundled  
Potential  
(GWh/yr)

Share of End 
Use

SFD 1,425 Low Wattage Bulbs 2% 35% 31 2%
Row 174 2% 35% 4 2%

Low-rise 304 Dimmers 2% 35% 7 2%
High-rise 520 Chandeliers 2% 35% 11 2%

Mobile/other 100 2% 35% 2 2%
Sub-total 2,523 2% 35% 55 2%

SFD 1,425 Necessary outdoor Lighting 2% 24% 25 2%
Row 174 2% 24% 3 2%

Low-rise 304 2% 24% 5 2%
High-rise 520 2% 24% 9 2%

Mobile/other 100 2% 24% 2 2%
Sub-total 2,523 2% 24% 45 2%

SFD 1,425 Turn off lights 10% 22% 143 10%
Row 174 10% 22% 17 10%

Low-rise 304 10% 22% 30 10%
High-rise 520 10% 22% 52 10%

Mobile/other 100 10% 22% 10 10%
Sub-total 2,523 10% 22% 252 10%

End Use Sub-total 352 14%

 
 

Exhibit C.3: Domestic Hot Water 
 

End Use & 
Dwelling Type

Base Year 
Consumption 

(GWh/yr.) Behaviour Measure

Unused Energy 
Services        

(% of Base 
Year)

Eligible 
Population

Unbundled  
Potential  
(GWh/yr)

Share of End 
Use

SFD 824 Turn off Water Heater 0.7% 80% 6 1%
Row 141 0.7% 80% 1 1%

Low-rise 152 When on Vacation 0.7% 80% 1 1%
High-rise 204 Chandeliers 0.7% 80% 1 1%

Mobile/other 179 0.7% 80% 1 1%
Sub-total 1,500 0.7% 80% 10 1%

SFD 824 Reduce Temperature 1.0% 86% 9 1%
Row 141 of Tank 1.0% 86% 1 1%

Low-rise 152 4 deg. C 1.0% 86% 2 1%
High-rise 204 1.0% 86% 2 1%

Mobile/other 179 1.0% 86% 2 1%
Sub-total 1,500 1.0% 86% 16 1%

SFD 824 Minimize Hot 27% 39% 222 27%
Row 141 and Warm 27% 39% 38 27%

Low-rise 152 Water Wash 27% 39% 41 27%
High-rise 204 27% 39% 55 27%

Mobile/other 179 27% 39% 48 27%
Sub-total 1,500 27% 39% 405 27%

*

End Use Sub-total 26 2%
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Exhibit C.4: Refrigeration 
 

End Use & 
Dwelling Type

Base Year 
Consumption 

(GWh/yr.) Behaviour Measure

Unused Energy 
Services        

(% of Base 
Year)

Eligible 
Population

Unbundled  
Potential  
(GWh/yr)

Share of End 
Use

SFD 1,000 Adjust Temperature 3.2% 80% 32 3%
Row 121 of Refrigerator 3.2% 80% 4 3%

Low-rise 94 3.2% 80% 3 3%
High-rise 126 3 deg. C increase 3.2% 80% 4 3%

Mobile/other 103 3.2% 80% 3 3%
Sub-total 1,444 3.2% 80% 46 3%

SFD 473 Adjust Temperature 3.3% 83% 16 3%
Row 45 of Freezer 3.3% 83% 1 3%

Low-rise 16 3.3% 83% 1 3%
High-rise 19 3 deg. C increase 3.3% 83% 1 3%

Mobile/other 58 3.3% 83% 2 3%
Sub-total 611 3.3% 83% 20 3%

SFD 473 Defrost Freezer 1.0% 49% 5 1%
Row 45 More Frequently 1.0% 49% 0 1%

Low-rise 16 1.0% 49% 0 1%
High-rise 19 1.0% 49% 0 1%

Mobile/other 58 1.0% 49% 1 1%
Sub-total 611 1.0% 49% 6 1%

End Use Sub-total 72 3%

 
  

Exhibit C.5: Appliances 
 

End Use & 
Dwelling Type

Base Year 
Consumption 

(GWh/yr.) Behaviour Measure

Unused Energy 
Services        

(% of Base 
Year)

Eligible 
Population

Unbundled  
Potential  
(GWh/yr)

Share of End 
Use

SFD 56 18.0% 60% 10 18%
Row 7 Dishwasher 18.0% 60% 1 18%

Low-rise 4 18.0% 60% 1 18%
High-rise 6 Air Dry Dishes 18.0% 60% 1 18%

Mobile/other 4 18.0% 60% 1 18%
Sub-total 77 18.0% 60% 14 18%

SFD 705 0.9% 9% 6 1%
Row 83 Clothes Dryer 0.9% 9% 1 1%

Low-rise 42 0.9% 9% 0 1%
High-rise 59 Temperature/ 0.9% 9% 1 1%

Mobile/other 71 Moisture Sensor 0.9% 9% 1 1%
Sub-total 960 0.9% 9% 9 1%

SFD 962 3.1% 51% 30 3%
Row 101 "Brick Chargers" 3.1% 51% 3 3%

Low-rise 26 3.1% 51% 1 3%
High-rise 37 Unplug 3.1% 51% 1 3%

Mobile/other 78 3.1% 51% 2 3%
Sub-total 1,204 3.1% 51% 38 3%

End Use Sub-total 60 3%

 
 
 
 



 

Marbek / Cullbridge / Habart / Lutzenhiser / Ghoulem Page C-4 

Exhibit C.6: Computers 
 

End Use & 
Dwelling Type

Base Year 
Consumption 

(GWh/yr.) Behaviour Measure

Unused Energy 
Services        

(% of Base 
Year)

Eligible 
Population

Unbundled  
Potential  
(GWh/yr)

Share of End 
Use

SFD 380 Activate Power 28.5% 15% 108 28%
Row 53 28.5% 15% 15 28%

Low-rise 51 Management 28.5% 15% 15 28%
High-rise 72 28.5% 15% 21 28%

Mobile/other 31 28.5% 15% 9 28%
Sub-total 587 28.5% 15% 167 28%

SFD 380 5.8% 66% 22 6%
Row 53 Turn off 5.8% 66% 3 6%

Low-rise 51 5.8% 66% 3 6%
High-rise 72 PC & Monitor 5.8% 66% 4 6%

Mobile/other 31 5.8% 66% 2 6%
Sub-total 587 5.8% 66% 34 6%

SFD 380 2.9% 23% 11 3%
Row 53 Turn off 2.9% 23% 2 3%

Low-rise 51 2.9% 23% 1 3%
High-rise 72 Monitor Only 2.9% 23% 2 3%

Mobile/other 31 (those who don't turn 2.9% 23% 1 3%
Sub-total 587 off PC & Monitor) 2.9% 23% 17 3%

End Use Sub-total 219 37%
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Exhibit C.7: TV and Entertainment 
 

End Use & 
Dwelling Type

Base Year 
Consumption 

(GWh/yr.) Behaviour Measure

Unused Energy 
Services        

(% of Base 
Year)

Eligible 
Population

Unbundled  
Potential  
(GWh/yr)

Share of End 
Use

SFD 439 Turn off TV 15% 21% 66 15%
Row 61 15% 21% 9 15%

Low-rise 47 When no-one in watching 15% 21% 7 15%
High-rise 64 15% 21% 10 15%

Mobile/other 52 (includes peripherals) 15% 21% 8 15%
Sub-total 663 15% 21% 99 15%

SFD 439 19% 100% 85 19%
Row 61 Unplug TV 19% 100% 12 19%

Low-rise 47 19% 100% 9 19%
High-rise 64 Regularily 19% 100% 12 19%

Mobile/other 52 19% 100% 10 19%
Sub-total 663 (includes peripherals) 19% 100% 128 19%

SFD 439 1% 100% 6 1%
Row 61 Unplug TV 1% 100% 1 1%

Low-rise 47 1% 100% 1 1%
High-rise 64 When on holidays 1% 100% 1 1%

Mobile/other 52 1% 100% 1 1%
Sub-total 663 (includes peripherals) 1% 100% 9 1%

SFD 152 31% 100% 48 31%
Row 22 Unplug Entertainment 31% 100% 7 31%

Low-rise 19 System 31% 100% 6 31%
High-rise 26 Regularily 31% 100% 8 31%

Mobile/other 16 31% 100% 5 31%
Sub-total 235 31% 100% 74 31%

SFD 152 2% 100% 3 2%
Row 22 Unplug Entertainment 2% 100% 0 2%

Low-rise 19 System 2% 100% 0 2%
High-rise 26 When on holidays 2% 100% 1 2%

Mobile/other 16 2% 100% 0 2%
Sub-total 235 2% 100% 5 2%

End Use Sub-total 315 35%

 


