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1.  PROGRAM TYPES AND DEFINITIONS  
 

 

 

80 pilots have been reviewed for this report, selected from a pool of 

approximately 120.  Their e ffectiveness has been analyzed  according to 

type and according to a selection of variables, such as communication 

technology and information provided, to ascertain differing elements that 

may contribute to effectiveness.  The pilots reviewed here cover: 

Cr itical Peak Pricing (CPP), Critical Peak Rebates (CPR) and Time of Use 

(TOU).  Feedback and customer communication are considered important in 

the success of long - term demand response and customer relations.  This is 

especially true in markets where averag e household consumption is low and 

cost/benefit a challenge or in markets ï such as California, where 

pricing programs are implemented for the entire customer base.     

 

Without successful customer engagement, pricing programs fail.  Therefore 

methods for gaining this engagement and starting customer learning cycles 

with tools such as In House Displays and informative billing are included 

for analysis.  Lowered consumption levels here are viewed as proof of 

successful engagement which could be coupled with a dynamic pricing 

program to improve engagement and response levels of a wider customer 

base ï at low cost.  

  

The US Department of Energy defines Demand Response (DR) as a price based 

mechanism directed at end consumers.  The definition is as follows:  

ñChanges in electric usage by end - use customers from their normal 

consumption patterns in response to changes in the price of electricity 

over time, or to incentive payments designed to induce lower electricity 

use at times of high wholesale market prices or  when system reliability 

is jeopardized.ò1  

However, through comparison of pilot projects and rollouts such as the SM 

rollout in California, it is clear that DR is as much based on successful 

interaction and communication with end consumers  as pricing mech anisms.  

If the utility fails to engage the consumer in a positive manner the 

pricing signals are ineffective.  VaasaETTôs definition of DR is 

therefore:  

ñAny program, which communicates with the end consumer, using pricing, 

feedback and/or automation and  either enables them or encourages them to 

lower or shift energy consumption during periods of high wholesale market 

prices or when system reliability is jeopardized .ò 

                                                           
1

 FERC: A National Assessment  Action Plan On Demand Response  
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This definition lists pricing as an essential tool along with feedback, 

rather than sing ling it out as THE mechanism involved in Demand Response 

Programs.   

This report is divided into 3 sections.  Section 1 discusses the customer 

learning cycle as a mechanism involved in raising customer awareness and 

ensuring engagement.  It then reviews an d defines demand response and 

feedback program types with a short explanation of each.  Section 2 

analyses the comparative results of 80 pilots, divided into 124 programs, 

selected from Europe, Canada, the USA, Japan, Israel, Australia and 

several other ma rkets.  The pilot analysis provides aggregated results by 

pilot type and also breaks them down into 15 comparative variables.  The 

aim here has been to ascertain which variables can influence program 

results.  Section 3 is an opinion piece discussing a few  of the 

requirements for successful Demand Response rollout which traditional 

piloting does not focus on.  The aim of this section is to provide value -

added observations for utilities and technology companies to consider.   

 

 

1.1.  Learning Cycles and Piloting  

 

 

Understanding the experiential learning cycle of customers is not a 

purely academic exercise. Insight into how consumers learn, why feedback 

and pricing work, maximizes the impact of pilot studies and will 

eventually improve rollout results.  Electricity  is consumed as an 

invisible bi - product of whatever is the main activity.  Customers do not 

consider reading a book as an electricity consuming activity.  However, 

it often is.  Electricity is consumed when customers talk to friends in 

cars on mobile phone s, when they take showers, when they make toast.  Yet 

as electricity is never the focus of these activities, customers are 

unaware of the direct impact an activity has on their consumption levels.  

The low overall awareness of consumption has been exacerba ted, especially 

in Europe, by estimated billing practices. European consumers pay 

estimated and season adjusted bills, throughout the year. This protects 

them from realizing  at the end of a particularly cold month for example, 

that they have consumed more through electric heating during that period. 

The cost of high winter bills is evened out over the twelve months.  Many 

utilities read the meters manually and once a year.  The difference 

between the estimated consumption and the actual consumption is then 

calculated and paid at the end of the billing period.   

When residents drive cars they have the opportunity to notice if they  

have driven more than usual because they have to purchase extra gasoline.  

Actions lead to consequences quickly enough for the dr iver to make the 

connection.  The way residents are billed for electricity, it is as if 

for 11 months of the year they paid a gasoline fee and then at the end of 

the year made up the difference.  The connection between behavioral  

choices in January and con sequences in October is lost.   
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Figure 1: Current Understanding of Consequences of Electricity Consumption 

 

 

 

 

  

 

 

 

 

 

 

 

As Figure 1 depicts, the activity choices and costs never connect in the  

users mind.  In order for consumers to change their behavior  they need to 

connect these two and become aware of the consequences of their actions 

and motivated to adjust.
2
  A theory of experiential learning  applies here 

as one method for better understanding the mechanisms of this process.  

 

 

1.2.  Experiential Learning  

 

 

David Kolbôs theory of experiential learning  has been used in schools and 

for adult education for many years.  The hypothes is  states that people 

learn through: concrete experiences, analyzing  their own experiences, 

trying new experiments that further the idea of what they just learnt and 

noticing the results of those.   The process is therefore cyclical and a 

spiral  ï the more upward turns people go through of experimenting and 

analysis, the more they learn.   

 

An example of the experiential learning cycle  in action has been recorded 

by researchers developing displays at YelloStröm, Onzo and the 

Interactive Institute, when they observe and interview customers who are 

given displays.   

 

 

 

 

 

 

 

                                                           
2

 Within the electricity industry this is seen as the greatest barrier to successful energy saving and other 

efficiency programs (Darby 2006, Stromback 2010, Mourik 2009).  Research carried out by the UK Economic 

and Social Research Council in 2004 concluded that 16 MtC could be saved in the domestic sector with a 

payback time of less than 5 years but that a major challenge remains in motivating behavioural change òA 

major area of research is how such a process of learning ma y be stimulatedó (Darby 2006).   
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Figure 2: YƻƭōΩǎ ŜȄǇŜǊƛŜƴǘƛŀƭ ƭŜŀǊƴƛƴƎ ŎȅŎƭŜ 

 

The customer first observes the machine -  

learning how it functions, they then take 

it around the house with them, turning 

appliances on and off to see what the 

display will do.  In pedagogical terms ï 

the display has enabled a learning cycle to 

begin.   

   

 

 

    

                     

The consumer has the initial experience of turning on the display and 

noting that it is recording real time electricity consumption.  This is 

the first concrete experience  and step 1 in the cycle.  He actively 

observes  what the display does (step 2) comprehends  that he is seeing 

real time energy consumption (step 3) and decides to perform another 

active experiment  (step 4) carrying it around the house to note what 

happens when he turns on the lights or his daughterôs hair dryer.  This 

is then leads  to new realizations (hair dryers use a lot more electricity 

than lights) and a new cycle has started. This next cycle is actually 

teaching not only about the display but about how much different 

appliances consume.   

 

 

1.3.  Demand Response Program Descriptions  

 

 

As discussed above DR is a program designed to help consumers shift 

consumption away from peak consumption times to lower consumption 

periods, lowering distribution and supply costs.  This is achieved 

through dynamic pricing mechanisms.  The prices are raised at peak times 

and lowered at low consumption times.  However there are several methods 

and degrees of dynamic pricing, depending on the surrounding regulatory 

framework and the load profiles of the market
3
 

 

 

 

 

 

 

 

 

 

 

                                                           
3

 Guidelines for Designing Effective Energy Information Feedback Pilots: Research Protocols, 2008  
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Figure 3: The influence of peak pricing on load curves 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Epri 
4
 

 

 

Figure 3 shows  the peak clipping achieved through the Critical Peak 

Pricing (CPP) program piloted during the California State Pilot.  

Residents on the pricing program lowered their consumption durin g the 

peak hours.  When the peak period ended, consumption of the control group 

rose above the peak level as A/C units turned back on.  However the total 

consumption peak would still have been lowered thanks to the customers 

enrolled in the CPP program.  B elow is an overview of the residential 

demand response programs on the market.    

 

Dynamic Pricing  is defined here as a price which is time based and 

includes more than one tariff.  All of the programs described below are 

therefore examples of dynamic pric ing.   

 

Time of Use Pricing  (TOU) Daytime consumption is higher than night - time 

consumption.  There are also daily morning and evening peaks in 

residential consumption.  TOU tariffs aim to encouraging people to use 

more electricity during times when consum ption in lower.  TOU usually 

includes 2 to 3 different tariffs per day:  a day/night tariff or night, 

day and peak hour tariffs.  Some TOU pricing schemes have been on the 

market for an extended period of time and it is difficult to calculate 

their impact,  however in TOU pilot tests the average consumption 

reduction during peak is approximately 4%. 

 

 

                                                           
4

 Load curve  = usage levels.  Load curves are a bit like sound waves.  The higher the usage the more they go 

up.  Lower the u sage and then go down.   
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Figure 4: TOU bands mandated by the Italian regulator 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       

Source: Autorità per l'energia elettrica e il gas, 2008 

 

 

Figure 4 provides an exam ple of a state run TOU program mandated by the 

Italian regulator.  A 9 hour peak hour band is relatively long for a 3 

price system, as this is a long period during which to avoid consumption.  

This TOU tariff structure was not mandatory but an opt - in progr am for 

consumers.  Utilities were, however, required to make the pricing 

structure available and these pricing bands were shown on all smart 

meters, irrespective of what pricing program the consumer was actually 

using.   

 

TOU programs can also be coupled t o automation.  These will mean for 

example, that a thermostat or washing machine may be turned off or turned 

down for the peak TOU tariff period.  The average reduction in peak 

consumption of TOU programs with automation is 18% 

 

Peak Pricing (PP) i s a term  used in this research to describe all pricing 

programs which are  not daily but event  oriented and meant to lower a 

critical peak in price or in consumption.  Several of the graphs bel ow 

are calculated by TOU and PP programs.  A Peak Pricing program can 

in clude, Critical Peak Pricing, Critical Peak Rebates and Spot Pricing
5
.  

 

Critical Peak Pricing  (CPP)  specifies a substantially increased price for 

electricity use during times of heightened wholesale prices caused by 

heightened consumption (for example on very hot days) or when the 

stability of the system is threatened and black - outs may occur.   

 

Unlike time - of - use pricing times, which are typically in place for three 

                                                           
5

 Spot pricing is effective during peak days if an alert is used to inform customers that the price is above a set 

level.  In this case it qualifies as a Peak Pricing program.  There are other pricing programs which would 

qualify he re but these are the three concentrated on in this report.  
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to twelve hours a day, the periods when critical peaks occur depend on 

conditions in the market and might not be decided in advance.  In 

exchange for a lower than average tariff during non - peak hours consumers 

agree to have substantially higher tariffs, between 5 and 15 times higher 

depending on the program, during critical peak hours or days.   The number 

of critical peak periods which the utility is allowed to call is often 

agreed upon in advance in order to lower consumer risk. Otherwise they 

might be unduly inconvenienced during a particularly severe season with 

an above average number of pe ak days.  Residential customers are notified 

the day before that the next day will be a CPP day.  This may be done 

using emails, a warning light, mobile phone message and/or a message on 

their in - house display (IHD).   

 

The programs are effective but there  are some questions as to the 

fairness for low - income consumers who will be especially impacted by the 

programs as well as for those for whom shifting load may be especially 

difficult.  This is why CPP is usually not a mandatory or opt - out tariff 

but volun tary for residential consumers.  In California it is now 

mandatory however for Commercial consumers.   

 

 CPP can be combined with TOU rates, feedback and automation.  Automation 

most often takes the form of an automated thermostat in an AC device or 

heatin g system.  The thermostat turns down or off the device during the 

critical peak hours.  

 

Automation increases program results:  

¶ Average consumption reduction during peak hours for CPP is -

22%
6
.  

¶ Average consumption reduction during peak hours for CPP with 

Aut omation is - 32%.  

 

Critical Peak Rebates  (CPR)  are inversed as Critical Peak Pricing 

tariffs.  The consumers are paid  for the amounts that they reduce 

consumption below their predicted consumption levels, during critical 

peak hours.  These programs tend to be more acceptable to the public and 

to regulators alike as consumers can only benefit from participation.  

 

The peak consumption reductions of CPR have so far not been as high as 

CPP.  Opportunity cost does not make as big an impact or communicate as 

effe ctively with end consumers as a high electricity price.  

 

CPR is a relatively new form of tariff and there have not been a large 

number of programs compared here.  However the average reduction during 

peak hours of programs used is ï 15% and with automatio n was - 31%.  

 

Spot Pricing Programs:  These programs are popular in countries such as 

                                                           
6

 Note that this is not a reduction in overall consumption ð only a reduction during Critical Peak Hours  
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Norway, where customers pay according to the wholesale market price.  

However they do not lead to consumption reductions without feedback.  

Even then customers will someti mes tire of checking a price that only 

changes slightly from day to day.  In order to encourage reductions 

during peak price times, a display that includes a warning of high 

prices, telephone messages or price sensitive automated thermostats 

should be used .  These will encourage reductions in much the same way as 

CPP programs or automated TOU programs.  

 

The average spot price reduction when comb ined with effective feedback is 

15% though a n in sufficient number of pilots were  available to make a 

detailed comp arison of differing spot price programs.  Spot price with 

automation peak reductions was  19%.  

 

Network tariffs:  Dynamic network tariffs are rare for residential 

consumers and the average effects are not covered here.  However, in 

reality, network capacity  issues also incur costs, which the network 

company includes in its fees.   In markets where consumption is low, such 

as in Germany for example ï coordinating the electricity and network 

costs would increase the cost/benefit of the total system and increas e 

tariff options.  In Commercial and Industrial programs in parts of the 

USA, such as New York, network capacity is also priced and this increases 

the value of a MW of shifted load in areas with network capacity 

shortages from $28,000 per MW to $80,000.
7
 

 

Home Automation:  Traditionally, homes have been wired for four systems: 

electrical power, telephones, TV outlets (cable or antenna), and a 

doorbell. With the invention of the electronic micro and auto controller 

and the widespread uptake of digital communi cation technology, the cost 

of electronic control is falling rapidly and its uses are increasing.  

 

Through  remote controllers in appliances ,  which can either communicate 

with each other and/or react to outside information, such as electricity 

pricing sign als for example, the price responsiveness of a household will 

approximately double.  This is called automation.   

 

In most pilots the automation are an AC or electric heating thermostat 

which is set to turn down or turn off during peak periods.  However ,  

automation systems can be more advance d and include lighting, appliances, 

and entertainment equipment.  Residents can be informed when their 

equipment is malfunctioning or be able to turn it on and off remotely.    

 

Automation improves the results of all en ergy efficiency and DR programs 

by bet ween 50% -  450% depending on what is automated and the program in 

question.  However, it also adds to the cost of rollout.  Currently for 

example a Smart Home automation system will cost approximately ú2,000.  A 

smart thermostat is much cheaper at approxim ately ú200- ú300. 

                                                           
7

 Malme, Ross. (2010)  Residential and C&I Customer  Demand Response  Demand Response . Schnei der 

Electric.  
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Figure 5: % of consumption reduction during peak hours 

 

For residential consumers with high consumption levels, these costs will 

be made up through financial savings, especially in cooperation with a 

dynamic pricing prog ram.  However for small homes or apartments these 

prices can be  prohibitive.  

 

In DR programs this provided two sources of value, the first is the 

amount of load shifted, the second is the speed with which this load can 

be shifted.  Both are of importance.   Household automation enables the 

aggregated residential load to participate in the 10 minute market for 

example, increasing its value.  As of now residential consumers 

participate in the day - ahead markets and are alerted by phone or emails 

of upcoming ev ents.  With automation, load can be shifted in minutes or 

seconds, often without the residents noticing this take place
8
.   

 

 

1.4.  Feedback Definition and Programs  

 

 

Feedback programs (FP) are not time based.  Their aim is to lower overall 

consumption and they  are therefore referred to as energy efficiency 

programs.  However, energy efficiency is a broad term, which can include 

adding insulation, double glazed windows, efficient heating systems etc.  

The aim of an energy efficiency action may be to allow someon e to 

maintain the same behavior  but while consuming less energy ï to lower the 

energy cost of an action. For example, a person might still keep their 

house at 22 degrees but use less electricity than their neighbor  while 

doing so, due to their triple glaze d windows.  They have not changed 

their behavior  they have changed their physical environment.   

 

Feedback programs  aim to help consumers change their behavior  through 

providing them with feedback / information about the consequences of 

their actions.  Thi s does often lead toward investments in energy 

                                                           
8

 For more on the importance of various financial market structures see Financial Structures for a Demand 

Response Market  
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efficient household appliances or repairs but because of the difference 

in emphasis and focus the two will not be viewed as directly 

interchangeable in this report.   

 

Feedback programs differ from public educ ation programs in that the 

information given is directly related to that particular consumerôs 

consumption levels and is repeated over time. This in turn enables the 

consumer to track and influence its own actions have on the amounts of 

energy consumed.  

 

A feedback program  will therefore be defined as:  a customer oriented, 

information based program, which provides the consumer with feedback 

information about their consumption levels and patterns ï repeatedly over 

an extended period of time.  The aim of a f eedback program is to enable 

consumers to change their behavior  and lower their energy consumption.    

 

Feedback can be included in a DR program and it improves the results of 

these programs but the two are not interchangeable as one focuses on 

shifting co nsumption to cheaper times and the other on lowering over all 

consumption.   

 

Sarah Darby makes a distinction in her report, written for the British 

Government, ñThe Effectiveness of Feedback on Energy Consumption ò (2006) 

between direct  and indirect feedba ck. This distinction will be maintained 

here, as it is a useful tool for differentiating between what can 

otherwise beco me a confusing array of programs .    

 

Indirect feedback  is aggregated and arrives at the customers house at 

certain pre - decided times.  

 

Informative billing  is an example of indirect feedback.  Most residential 

consumers in Europe now receive estimated bills, which are adjusted for 

the time of year and the customer's average consumption.  They therefore 

do not accurately reflect the actual  usage for a given month.  The 

difference between the estimated average consumption and the actual usage 

is made up at the end of the billing period or when a resident changes 

electricity supplier.   

 

Informative billing will bill for the actual consumptio n and provides 

either historical information comparing what the consumer used this month 

to last month or to last year during the same period.  The bill may also 

provide information on how much the household consumed in comparison to 

other dwellings of the  same description
9
.  The average savings from 

                                                           
9

 The methodology for determining the comparability between dwellings depends on the utility.  Some are 

more detailed th an others, including number of appliances and number of residents, while others compare 

houses in the same area or of the same size.  Comparative data is most helpful for those residents which use 

more than the average.  Telling subjects that they already consume less than their neighbours will not 

encourage further savings.  Utilities could therefore consider using customer segmentation in deciding 

content of bills.  



RESPOND 2010  
 

15 
 

informative billing is 4.6%.  

 

Direct feedback  includes communication techniques, which are immediate 

and directly available to the consumer.  This includes in house displays, 

websites, or ambient displays.  Con sumers have continuous direct  access 

to these sources.  They provide such information as: how much energy is 

consumed at any given time, and the current cost or savings made.  It 

will sometimes also allow consumers to set personal consumption goals and 

war n them if they are exceeded.  Some feedback displays systems will 

provide information to the consumer about how much each of their various 

appliances are consuming individually.  This brings the added benefit of 

security and ease.  For example there are sy stems now through which a 

consumer can see if they have left their iron plugged in or their stove 

on, through their mobile phone.  If the program includes automation ï 

they will be able to turn these devices on/off or down remotely.   Direct 

feedback can be  provided in many formats, through a wide range of 

technology and as a re - enforcement tool within demand response pricing 

and automation programs.   

 

Websites:   Websites are sometimes mandated by regulators.  The aim is to 

provide the consumer with informa tion about their electricity 

consumption. California and Finland are just two examples of such 

markets.  Websites are chosen as a means of providing feedback because 

they are relatively cheap.  They rely on Smart Meters to collect the 

necessary consumption  data and therefore the granularity
10

 of data 

provided to consumers depends largely on how often the meters are read or 

how often the information is transferred from the meter to the utility 

(or retailer).  For example, in Norway, the meters will have the 

capability of reading the electricity consumption in a household once 

every 15min but the communication system between the meter and the 

network company only supports hourly readings.  The information is sent 

in a packet from the meter to the network compan y once a day.  This means 

that a consumer will be able to see his consumption in hourly segments 

from the day before on the utility provided website.   

 

Websites require that the consumer enter a code to access the site.  They 

do not remind the consumer of  their presence as they must be accessed to 

be viewed.  Though a well designed site can offer valuable information 

about the householdôs current electricity costs, how much CO2 they are 

producing, how much they have saved or spent since last month and ener gy 

saving tips for the household, the interest level in such sites is 

generally low.  There is a risk that average percentile of those who 

access them tends to only be around 2 - 5% and therefore their impact on 

national consumption levels will be below meas urable levels.  If however, 

a website is part of a larger information package this is not necessarily 

                                                           
10

 Data granularity means how detailed the data provided is. Do they give real time reading s, every 15 

minutes, every hour, and every day?     
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the case.   

 

In the USA, Opower cooperates with utilities such as PG&E to produce a 

website, telephone messages and informative bills for end consumers.  

They combine energy data with social data, such as income levels, 

household size, home ownership etc to produce highly segmented, 

appropriate messages for consumers.  They now have over 2 million 

residential consumers on the program and the average savings  are between 

2% to 3% depending on the region. The average cost per kW saved is only 

$.03; the electricity costs less to save than to generate.   

 

There are also cases in which motivational factors have been used to 

encourage consumers to access the site.  For example, SEAS - NVE in Denmark 

has created a program where every customer who accesses their site and 

enters their meter reading has the chance to win 50,000 DKK or 

approxim ately ú6,700 in a monthly lottery.  This is combined with 

innovative customer segmented information and an innovative marketing 

plan directed at individually identified customer segments (See Customer 

Segmentation below).  The program is highly effective a nd consumers also 

saved large amounts of electricity ï an average of - 17.4% for 30,000 

customers involved.  The program is ongoing.  This indicates that 

websites can be effective as part of a larger program package.   

 

 

In house displays  (IHD) 

are displa ys, which hang 

on the wall or sit on a 

counter and provide 

close to real time 

information about 

household electricity 

consumption.  They also 

provide a variety of 

other data. For example 

the display now being 

provided in the Irish  

ESB pilot allows people  

to: set daily budgets  

for how much they want  

to spend, informs them of their success levels, what the current price of 

electricity is and provides information on how much they have spent so 

far this month. It provides them real - time & historical informa tion on 

their electricity usage & costs. The ñhome screenò for the dynamic 

display unit is the key screen that the customer always sees when the 

device is switched on, while further information can be gained if desired 

through navigating to other screens.  

 

 

              Figure 6: ESB Trial Display Ireland (2009) 
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This could be considered a good basic display unit and the residential 

energy reductions from such units average approximately 11%.   

 

More advanced units include information on how much electricity 

individual appliances are consuming in a household, th ough this requires 

some type of in - house communication network in order to provide the 

necessary information
11

.  These displays can alert the owner if an 

appliance has been left on or is faulty and consuming too much.  They 

also educate the owner as to whic h appliances consume most in a 

household.  Most residential consumers are unaware or ill informed about 

what in fact requires most electricity and many of them actually forget 

to consider entire appliances ï such as the fridge (BeAware ,  2009).  

 

In house d isplays also have the potential to serve a social role.  There 

are products being sold now in France for example, where a family can 

access the consumption levels of an elderly relative.  This acts as a 

warning system both for over consumption ï the stove has been left on, or 

to let the relatives know that the relation is perhaps ill as nothing has 

been consumed that day.  These are only a few examples of the varying 

types of information displays now provided.   

 

Ambient Displays  differ from IHDs in that th ey do not  provide specific 

consumption information but rather signal to the consumer messages about 

their general level of consumption and/or a change in electricity prices.  

Many ambient displays have the attributes of being attractive and 

intuitive, this  adds to their customer acceptance potential.  Two 

examples of these are the Energy Orb sold by PG&E in California and the 

Energy Tree by Interactive Institute in Sweden.   

 

 

 

Figure 7: The Energy Orb PG&E ($149.00) 

 

Originally designed to track stock mar ket prices, the Energy Orb now can 

also be programmed to change from green to yellow to red depending on the 

current electricity price  

 

 

                                                           
11

 There are several forms of such networks but they will not be detailed here as the information is technical 

and irrelevant for the purposes of this study.  
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Figure 8: The Energy Tree Source: Interactive Institute 

 

 

The medium on which information is displa yed can vary and is continually 

developing.  The Energy Tree continues to grow as long as residents stay 

within their pre - set consumption goals.  If they go over their setting, 

the tree begins to die.   

 

Mobile phone and I - Phone application displays are be coming increasingly 

popular as these can warn consumers of problems while they are away or in 

time to react to higher prices in the electricity market, when combined 

with dynamic pricing tariffs.  Using phones also avoids the environmental 

and financial co sts of supplying a display and can be timely ï showing 

only when consumption has gone above the consumerôs set goals etc.   
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2.  PILOT COMPARATIVE ANALYSES 
 

 

 

As part of Respond 2010, 80 pilots, which included a total of 124 

programs have been broken down into a total of 15 elements and analyzed .  

Each pilot did not include all of the 15 elements and sample sizes 

therefore vary.  Due to the importance of successful communication and 

feedback in residential DR both feedback and DR pilots were rev iewed.   

 

Disclaimer : It is important to note that comparing pilots accurately 

contains many inherent complications.  Pilots are not constructed in 

order to be comparable.  They are constructed to fit the needs and budget 

of the utility or research institu te and the methods as well as the 

quality differ substantially.  For example, how energy savings are 

calculated differs, it can be based upon householdsô historical data or a 

control groupôs data. Sample sizes and selection methods differ.  Some 

pilots are  large containing 30,000 customers and are representative of 

the utilities customer base while others are made up of the engineers who 

constructed the program!  (These were rejected)  Further differences will 

be discussed during the analysis, however what this means is that the 

findings below can only be taken as useful indications of which elements 

influence pilot results, not as an absolute recipe containing exact 

percentile numbers.  They are rough indications of what tends to work and 

not work and to th is extent they are useful.    

 

A pilot is only as good as its designers: Residential DR works, and 

usually when a pilot fails to gain results, closer analysis reveals 

structural faults in the pilot. Two extreme examples will be detailed 

here.  A Government research institute in Europe conducted a feedback 

pilot where consumers were provided with real time consumption data in 

graphical form.  However ,  the literature accompanying the displays 

instructed the consumers to consume as usual  ï in other words not  to  

lower consumption.  The average consumption reductions with an IHD are 

12.6%; the results for this pilot were under - 1%. The insight this pilot 

provided was useful for this research, as it clearly indicated the 

importance of the messages and information p rovided to sample groups.   

 

Another even more extreme example was found in our sample.  A government 

research institute decided to run an Automated CPP pilot.  The success 

rate for these is close to 100% ï the most effective form of load 

shifting for resi dential consumers currently in use.  However this 

institute managed to achieve an overall increase  in consumption during 

peak hours. The institute had previously supplied a group of high 

consumption residents with smart meters and it was these they decided  to 

use as their sample.  However the control group had average consumption 

levels.  This meant that the treatment groupôs consumption was 

substantially higher than the control groupôs from the outset.   
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A portion of this treatment group was then given au tomated thermostats 

for their electric heating systems.  However an error was made in the 

timing device.  The heat was turned off prior  to the CPP event and turned 

on  when prices were highest!   

 

The result s?  The customers without the automation achieved 0 reductions 

compared to the control group.  The customers with the automation 

increased consumption during CPP hours, and received higher electricity 

bills as a result.   

 

When a program fails or even when it achieves amazing success, it is 

necessary to analyze  the actual pilot in question to ascertain the 

quality of the research before pronouncing whether the program, feedback 

system, pricing structureé is likely to succeed or fail in a real market 

situation.   

 

This is one motivation for comparing the co llected results of many 

pilots.  In comparing the evidence of many studies covering tens of 

thousands of consumers, the idiosyncrasies of individual pilots is 

mitigated and it is possible to ascertain the overall success rate of 

certain program types.  Thi s is one of the aims of this section.  

 

 

The influencing factors reviewed here are:  

 

1.   Feedback program results  

2.   Climate  

3.   Regional differences  

4.   Duration of pilots  

5.   Season of pilots  

6.   Organizers  

7.   Customer segmentation  

8.   Incentives to join pilots  

9.   Automation  

10.  Education  

11.  Methods of communication for alert  

12.  Content of feedback  

13.  Length of peak hour tariffs  

14.  Tips/education  

15.  Sample size  

 

All of the above factors were analyzed  for each pilot when the factor was 

available.  Some were found to provide conclusive results and others 

showed little influence or the findings were inconclusive.   
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2.1.  Results Pilot Comparison  

 

 

This section provides the results of the pilot comparison overviews. The 

aim has been to compare overall pilot results and also look for more 

detailed facto rs that may contribute to success.  As with other similar 

studies the number of direct comparisons which can be made between pilots 

is limited due to the widely differentiating external factors.   

 

 

Figure 9: % of consumption reductions during peak hours 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9 provides the average consumption reductions or load shifting 

during peak priced hours, not overall electricity consumption reductions. 

TOU peak consumption reductions are the lowest but they also occur daily 

which CPP and CPR produce greater reductions but only for critical peak 

days.   Automation improves the results of the pilot by 50 ï 450%.  

Programs with and without automation have been compared.  The above 

pricing programs do not represent all the dynamic pricing programs 

availab le.  However they represent the most popular and the programs for 

which there has been sufficient piloting to make comparisons.   

 

Program success with automation is dependent on the technical ability of 

the companies involved, marketing and the cost/benef it ratio of the 

program -  how valuable is the load, which is to be shifted against the 

cost of automating a household to a particular level.   This varies in 

each market and as the cost of technology decreases, more appliances, 

lighting systems, thermostat sé can be automated with a positive financial 

outcome.  

 

The marketing campaign will be decisive in maximizing  the number of 

consumers who participate and the amounts they are willing to pay  for 

technology.  During piloting, technology is often provided for  free.  

During rollout this may not be cost/effective.  These factors, the 

cost/benefit and the technical/marketing skills of the companies involved 

are beyond the scope of this section.    
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The price of peak electricity is decisive in deciding the financia l 

benefit of automation however a large single source of load, such as a 

central air - conditioning unit or electric heating will also improve the 

financial outcome.  This single source of load means that significant 

savings can be made through one technical  device ï the intelligent 

thermostat.    

 

 

2.2.  Source of automation and results  

 

 

 
                                    Figure 10:  Comparison of peak clipping and automation locations 

 

 

Figure 10 provides a comparison of automation locations and peak 

reductio ns.  Only TOU, CPP and CPR are included, as automation does not 

depend on the motivation to change behavior .   

 

Temperature includes automated AC and electric heating thermostats.  The 

reduction in consumption for pilots using this type of automation can 

r each 45%.  Automating more than one source is more effective than a 

single source especially if the sources use significant amounts of 

electricity.  Automated heating / cooling and hot water deliver higher 

results than Temperature alone.  However automatin g several home 

appliances, such as the dishwasher, washing machine and fridge may only 

result in approximately the same level of savings as automating a single 
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AC unit.   

 

It is also important to notice that the results of pricing and behavioral  

change can  produce similar results to automated results.  For example, 

ñNoneò (no automation) actually produced on average higher savings that 

automated the hot water heaters
12

.   

 

However there are limits to the speed with which consumers can react to 

pricing signal s manually.  Less than half an hour reaction time is 

considered too fast for Commercial consumers to participate manually in a 

DR event.  A day ahead is the fastest that the residential population can 

react manually.  This means that a utility can only ask  residential 

consumers to shift load if they know this will be necessary the day 

before an Event.  This decreases the value of residential DR.  Automation 

enables fast or instantaneous, reaction times as well as controllable 

levels of reduction ï meaning t hat it is available during unplanned 

systems emergencies.  

 

Critical situations also do not always occur when residential consumers 

are home and awake.  They may be away or sleeping and unable to react.  

Automation allows for load reductions when residents  are unavailable to 

make adjustments manually.   

 

 

2.3.  Pricing programs and  overall consumption reductions  

 

 

Critical peak clipping programs and TOU also produce overall energy 

consumption reductions as well as savings during peak hours.  This energy 

efficienc y is a bi - product of the focus of these programs.  

 

All pricing programs, even those such as CPP which are called only a few 

days a year, generate overall energy savings.  The savings during peak 

hours for such programs are too small to be measured, howeve r the 

automation installed and the increased awareness of consumers produces 

the savings seen in Figure 11.  

 

                                                           
12

 This even though the graph combines the resul ts of TOU and CP programs which lowers the results of 

behavioural averages  
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Figure 11: Overall aggregated consumption reductions in DR and feedback pilots 

 

 

Feedback and education pilots have also been included.  The aim  of these 

programs is to reduce overall consumption and they are included here only 

to provide a comparison to the saving made by pricing programs.  Overall, 

pricing programs produce less than half the savings of a feedback 

program.   

 

The CPR +TOU pilots and the CPR + Spot Price pilots are included to 

provide examples of the influence of home automation.  If an appliance 

such as heating, cooling and water heaters are automated to react to TOU 

and/or relatively low Spot Prices, the automation will likely be  

activated daily .  When this is done, large overall consumption reductions 

may be produced, as well as a lowering of consumption during peak hours.  

Home automation can produce savings of between 20 and 50% depending on 

the efficiency of the original syste m and the level of automation 

introduced.   
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2.4  Method of Event alert and Critical Peak Reductions  

 

 

 

Figure 12: Method of communicating Critical Peak Event alerts to consumers 

 

Unless DR programs are automated (and often even if they are) consume rs 

need to be alerted of critical peak events so that they can lower their 

energy consumption manually, by turning down their thermostats or taking 

some other action.  Utilities will therefore need to alert participants 

of an event the day before it takes place.  Usually the utility will do 

this in a variety of ways, beginning with the most cost effective such as 

an email, then text messages and moving toward a phone call.   

 

The comparative results of methods for alerting customer show that they 

are relati vely equal.  However, in this sample IHD are used in 

conjunction with automated pilots only.  They do not provide a dependable 

means of communicating an event where customer reduces manually as 

residents may neglect to look at the display that day.    

 

Reducing the number of stages in successful communication  

 

Signal colors  have been used alone, without 

automation to good effect to alert of a peak 

event. It seems that the ambient light signal 

is as noticeable as a telephone call combined 

with email and SM S -  or more so.  This raises 

one of the challenges of communicating with 

 Figure 13: The Energy Orb PG&E  
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residential consumers.  All members of a household use energy.   It is 

multi - member households who consume most energy.  Single member 

households are generally low consumers and will n ot shift large amounts 

of load.  Therefore it is particularly important that pricing program 

alerts are designed to communicate with multi member households.   

 

A call coupled to a SMS and an Email will succeed in alerting one  member 

of a household.  Unles s this member communicates the information 

successfully, the alert will fail.  Therefore, for a call, email and SMS 

alert to succeed two stages  of communication must take place within a 

home: first the receiver must get the message, and then  he or she must  

pass it on.  Yet, it is perfectly possible that the father will not even 

see his son that day; the son will come home and wonder why the house is 

so hot, turn up the air - conditioning and the household will fail to 

respond to the CPP Event.   

 

Ambient sign als make communication a one step process  and mean that the 

utility is not dependent on the household member's ability to communicate 

with each other. This may also be true because while a call will be made 

the day before to one member of the family, a red  light on a display in 

the kitchen will be seen by the entire family the day before the event 

and on the event day itself.  As anyone trying to arrange a family 

activity will know, the chances of message being forgotten between one 

day and the next by some one is high.  Therefore the day of reminder for 

all household members is valuable.   

 

In other words, though all of the above forms of alert can be 

implemented, ambient (bright) visual signals are effective because they 

make a two step communication proces s a one step communication process 

and they offer a day of reminder, providing a continuous reminder that 

prices are high.  The Energy Orb is one example of an attractive and 

effective ambient display, which is currently on sale and in use.   

 

 

2.5  Load Shifte d in Comparison with Price Multiples  

 

 

Residential Consumer Price Elasticity (what percentage consumers reduce 

consumption in reaction to price increases) has been an important subject 

of research for those designing time based pricing programs.  Consumers  

do decrease consumption as prices rise but the level to which they do so 

depends on a variety of factors.  This means that although this is an 

important motivator of DR it cannot be used to the exclusion of other 

factors.   Though overall consumption redu ctions increase as a price 

increases they do not do so consistently between programs.   

 

Customerôs reaction to Dynamic prices cannot be calculated in terms of 

absolute price.  They need to be calculated in terms of multiples of the 

base price.  This is du e to the fact that customers do not react only to 
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the actual cost of electricity they react to the change  in cost of 

electricity.  This is why a sudden increase in electricity costs will 

cause an increase in customer switching in a national market.   For 

example, in 2006 in Norway drought and power - plant failures caused prices 

to rise steeply.  In the first quarter of 2007 more than 70,000 

households and 8,000 businesses found a new supplier. However,  in the 

following 3 quarters  les s than 50,000 household s witched . The reaction to 

the sudden price increase was over. Therefore price elasticity or 

reaction to price is calculated here in multiples of the base price.   

 

 
 

Figure 14: Percentage of load shifted as compared to peak hour prices in multiples of base price 

 

 

Figure 14 depicts customer price elasticity in multiples of base price. 

Reductions gradually rise in reaction but not evenly.  When these 

aggregated results were broken down to show results of single pilots, the 

reaction to price appeared random a s some pilots with higher prices 

attained lower peak clipping results.   

 

During the California State Pilot price elasticity was found to be 

dependent on three variables: dynamic price, weather and a single large 

source of consumption (in this case central  air - conditioning).  Weather 

influences elasticity.  Regions with more extreme temperature variations 

tend to produce larger reductions in peak consumptions.  Therefore a 

region with higher or lower temperatures will react more strongly to 

price than those  with milder temperatures.  A large central source of 
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load ï such as a central AC unit, provides a single action through which 

consumers can make substantial cuts in their consumption.  Consumers 

groups with higher electric heating of AC penetration will t herefore also 

shed more load than those without.   

 

The Brattle Group therefore took all four of the above into their 

calculations when forecasting the levels of DR for the California 

utilities.   

 

 

 

Figure 15: PRISM Calculation model for forecasting DR results. Source Brattle Group
13

 

 

The PRISM calculation model of customer price elasticity in Figure 14 

produced an accurate tool for forecasting the price elasticity of 

participants in the California State Pilot.  However the limits of these 

types of models for forecasting regional dynamic pricing results need to 

be acknowledged.  The members of a pilot sample group go through a 

marketing, recruitment and education process to be part of the pilot.  

This heightens their awareness of the pricing tariffs in a ma nner, which 

has proved difficult to reproduce in California now, during rollout.   

 

Regional programs need to be given time to get established.  However, it 

is important to keep in mind that what will serve well as a mathematical 

forecasting model when a s elected group of screened consumers is 

involved, may need to be adjusted when the consumer group is potentially 

the entire population.  Here the level to which the marketing and 

educational campaigns have succeeded in engaging that population will be 

centr al.   

 

 

 

 

 

 

                                                           
13

 Faruqui, Ahmad, Ryan Hledikand, John Tsoukalis. (2009)  The Power of Dynamic Pricing.   The Electricity 

Journal. Vol 22. April 2009.  
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2.6  Feedback Pilot Results  

 

 

The role of feedback for residential consumers differs between the USA, 

Australia and Europe and it is therefore important to be precise about 

what exactly is meant.  For example, ñfeedbackò in the USA is often 

coupled with pricing programs and seen as a tool which can raise 

awareness of peak consumption periods, helping commercial or residential 

consumers to shift their consumption.  In Europe, feedback has a high 

profile independent position within the industry. It is primarily used to 

raise awareness of overall consumption patterns within a home or business 

and encourage consumption reductions; it also has strong political 

connotations as providing consumption information is mandated by the 

European Commission. ñFeedbackò therefore has very different connotations 

depending on the market, and the actual displays will often provide 

different types of information.   

 

The programs compared below are pure feedback programs in that no pricing 

or automation tools were used.  T he consumption reduction % shown is 

total consumption reductions.  The three types of pilots compared here 

are those where enough representative pilots to make comparison were 

available.  Ambient displays and website are not included here though 

they are i ncluded as feedback mechanism for pricing pilots.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16: Feedback Pilot Results 
 

 

Each of these types of feedback performs their own function and can 

complement each other or improve the results of DR programs.   

 

 

Informative Billin g can produce results of between - 1% and - 7%.  Its 

advantages are that it is cheap and does not require customer recruitment 

to gain participants.   

% of consumption 

reductions 
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The information provided on bills falls into three categories:  

 

1)  Historical numerical and graphical consump tion information 

depicting comparative consumption data from previous months or from 

the same month last year.  The comparative data makes it easier for 

residents to link their own behavior  to their monthly electricity 

bill.  

 

2)  Relative consumption level as compared to either household in the 

same neighborhood  or in houses of a similar size.  This practice 

has shown mixed results.  It encourages those with higher than 

average consumption to lower but does not benefit those that 

already have low consumption.  They receive the message that they 

are already doing well.  Considering the level of electricity 

wasted in most homes, it is possible that even consumers with good 

consumption levels, as compared to neighbors  would have the 

potential to save electricity.  This is a concrete example of the 

importance of customer segmentation and of providing a particular 

consumer with information that is appropriate to them.  

 

          Figure 17: An informative bill 

3)  Energy saving tips.  Energy saving 

tips can be included. T he bill 

then also becomes an educational 

channel through which consumers 

learn how to save.  For this to be 

effective it is important to 

understand where customers are in 

their previous knowledge levels 

and to ensure that information is 

relevant.  

 

 

 

 

 

 

 

 

 

 

 

 

In house displays or IHD  provide immediate continuous feedback.  The 

displays now in production are attractive and interactive.  They also 

provide a wide variety of information results.  The fact that the 

technology is improving can be seen in the impr oving overall results of 

feedback pilot studies.  Educational material, information presentation 

and interactive potential are all increasing. Large public studies are 

now achieving consumption reductions of 13 - 17% where the average is 11%.  

IHDs provide t he most consistent results of any pilot type reviewed in 

Source: Opower 
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this report; over half of the studies provided reductions of between 9 

and 13%.  

 

 

Figure 18: Dynamic In-House Displays 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source (from left to right): Philip Lewis, Changing Behaviour and The Interactive Institute 

 

 

Bill and IHD comparison research has demonstrated that consumption 

information is culture sensitive.  Education, income and culture seem to 

be the main factors here and they influence such factors as what 

information will be of most interest and how this information should be 

presented, whether graphically, numerically, or pictorially. Consumers 

with a low education level will have difficulty understanding graphical 

information while educated consumers may find pictures sim plistic and 

prefer graphs.  The level of detail desired will depend partly on the 

interest level of the consumer.  Another factor which can be taken into 

consideration is that since these devices are education devices ï what 

will be interesting in the star t will become boring over time.   IHD are 

now taking these factors into consideration, offering a variety of data, 

different screen options on the same display and warning signals for when 

consumption is particularly high or exceeds pre - set goals.  (More o n 

customer communication in Education and Customer Segmentation below)  

 

 

2.7  Duration of Pilots  

 

 

Pilot length can be limited by budget or constrained by the fact that the 

utility needs to make a decision on rollout within a particular period of 

time.  Howeve r ,  timing a pilot wrong can lead to results that are either 

too high or too low.  
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Figure 19: Length of DR pilot and aggregated consumption reductions ς without automation. 

 

 

In figures 19 is shown the pattern of aggregated consumption reductions 

in pi lots of varying lengths.  Consumers must almost always go through an 

application and selection process in order to take part in a pilot.  This 

increases their interest in the program.  The technology provided is also 

new and interesting.  Therefore the fir st 1 - 3 months of results can be 

higher than the rest and if pilots terminate after 3 months, results may 

be artificially high.  After this point interest and results lower a 

period. New habits have not yet formed, the existing household equipment 

has not b een replaced and the newness has worn off.   
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Figure 20: Pricing pilots and results depending on the length of pilot 

 

 

Figure 20 demonstrates the peak hour reduction results in pilots of 

varying lengths.  The aggregated and peak clipping results are dif ferent 

but the general shape remains the same.   

 

The results of Figures 19 and 20 are influenced by the spread of pilot 

types -  between pilots of differing lengths.  For example, over 80% of 

the pilots over 24 months long are TOU pilots.  It is therefore logical 

that these will show lower peak clipping percentages.  The same is true 

of 4 - 6 month; the pilots with the highest multiples of base price (the 

highest dynamic prices) are there.  However, when these elements were 

removed in different orders by the researchers, the general shape of the 

results remained the same.   These findings were therefore kept as they 

are, without adjustment.  

  

DR and feedback teach residents new consumption habits and they also 

encourage consumers to purchase efficient home ap pliances.  The combined 

effect of these may be to increase the results slowly over time.  It is 

therefore recommended by organizations such as the Electric Power 

Research Institute  (EPRI) that pilots run for at least 24 months in order 

to gage the full inf luence of a particular program
14

.  After this point 

either further improvement could be tested or the utility can continue to 

measure the results of the pilot while moving forward with rollout 

                                                           
14

 B.F. Neenan, J.K.G. Robinson  (2010) Guideline s for Designing Effective Energy Information Feedback Pilots: 

Research Protocols. Electric Power Research Institute California. 2010  
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planning.  

 

 

2.8  Season of pilot s 

 

 

Climate and the effectiveness or  particular programs is sometimes 

connected. Extreme temperatures tend to cause more severe peak 

consumption hours either due to AC or electric heating.  But the same 

appliances also provide a good single source of shift able  load and 

consumers also tend to  shed more load in extreme temperatures.   

 

Figure 20 depicts the relative reductions of Critical Peak Programs and 

TOU in summer, winter or year - long pilots, without automation.  TOU is 

not influenced by seasons but the results are approximately half of t hose 

that continue all year.  There is some evidence that people reduce higher 

percentage of their load in warm climates, however the deciding factor is 

not summer of winter but sources of load.  

 

 

 
Figure 21: The relative influence of season on Critical Peak pilots and TOU without automation 

 

For example in British Columbia feedback pilot (2007) residents lowered 

their consumption by 2.7 percent in summer and up to 9.3 in winter.  The 

increased reductions are due to electric heating source availability 

dur ing the cold winter months and customers awareness that their costs 
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will be particularly high in these months
15

.  The higher overall success 

of year - long pilots points to the ability of consumers to adjust over 

time as discussed the section ñPilot Lengthò.  

 

Figure 21 indicates that residents are more willing to be too hot than 

too cold.  Peak consumption reductions are slightly lower in cold 

climates than hot climates but they can be mitigated through marketing, 

customer education and automation.  

 

 

2.9  Regiona l d ifference s 

 

 

A statistical comparison was made of pilot types and regions. These were 

divided up as the USA, Canada, Europe, Australia and Other.  Feedback 

results, price elasticity and uptake rates were compared.   The 

statistical differences between f eedback and dynamic pricing pilots 

throughout these regions were inconclusive.  However it was clear that DR 

works in all the markets reviewed though each type of program is not 

equally appropriate for each market.  The type of pilot which is going to 

be m ost appropriate will depend on the load profiles of residents and the 

requirements of the utilities.   

 

Factors which were noted but could not be conclusively proven:   

 

Population mobility is a minus.   During the California State Pilot 20% of 

the sample g roup dropped out, most of these due to residents moving 

house.  Such a high turnover of participants make behavioral  change 

programs more challenging to establish.  Habits and the acquisition of 

new, more efficient appliances takes time and stability, each  move 

represents an interruption in this stability ï even if the consumer 

remains with the same utility.   

 

Cold climates increase energy consciousness.   Questionnaires and an IHD 

device was provided to residents in Dallas Texas, Vaceville California, 

Quebec and British Columbia
16

 to gage their knowledge about what 

appliances consume most in a home and their reaction to a feedback 

display.  The consumption reductions increased the farther North the 

residents lived.  Texas had to drop out due to a failed recr uitment 

campaign.  Californian residents showed the least interest in their 

display (the display registered the number of interactions) while those 

in Quebec used the display most.  The Californians scored the lowest on 

the questionnaire but also learnt th e most from the education material 

                                                           
15

 Dean C. Mountain, Ph.D (2007) Real-Time Feedback and Residential Electricity Consumption: British 

Columbia and Newfoundla nd and Labrador Pilots.  Mountain Economic Consulting and Associates Inc. June 

2007  

16

 R. BRUCE HUTTON, GARY A. MAUSER, PIERRE FILIATRAULT OLLI T. AHTOLA (1986) òEffects of Cost-Related 

Feedback on Consumer Knowledge and Consumption Behavior: A Field Experi mentaló JOURNAL OF CONSUMER 

RESEARCH. Vol. 13 * December 1986 . 
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while those in Quebec and British Columbia knew more to begin with and 

used their displays to help reduce consumption more effectively than the 

Californian residents.   

 

Similar evidence has also been found in Europe.  Bo th Enel in Italy and 

Iberdrola in Spain have had difficulty in motivating consumers to engage 

with IHD while energy savings in Finland, the UK, Denmark, Sweden and 

Holland have ranged from 11% to 17%.  This does not mean that engaging 

customers in Spain an d Italy is impossible but it means that it can be 

more challenging. Programs should perhaps include a variety of channels 

and may need to be combined with dynamic prices.  CPP has worked well in 

warm climates and been effective ï despite an apparently lowe r overall 

energy awareness level.  Residents in areas of extreme heat have 

responded more to pricing signals than those living in more moderate 

climates.  

 

Uptake : Pilot success rates are measured in consumption reductions.  

Rollout success will be depende nt on uptake  levels  and cost/benefit.   

 

Often residential DR is coupled with Smart Meter rollout.  This carries 

with it a set cost.  Over and above improved internal processes and the 

increased total efficiency of the system, customer service programs 

rep resent the potential to realize  a profit margin from SM.  In the 

Australian study, DR accounted for 6 - 12% of potential benefits generated 

by smart meter rollout
17

.   In order for these benefits to be realized , 

successful customer involvement will be essenti al.   

 

When this is the case, even if the expected return from DR is a minimal 

percentage of the total cost, the uptake and acceptance rate for programs 

will be crucial to Smart Meter as well as DR success.   Uptake seems to 

vary between regions.  ESB has seen an uptake for their TOU/Feedback 

pilot of 30% from their  mail campaign;  the same has been true of German 

pilots, (when technology is free).  Southern European utilities have 

greater difficulty in gaining the interest of consumers as total energy 

costs  are lower.  In the USA the expected uptake rate is closer to 20% 

but only after continuous mail campaigns and telephone contact, in 

Australia 25% and higher has been achieved through mail campaigns.   This 

means that a European and Australian utility can count on a higher level 

of interest than a US utility.  As the cost of SM rollout will be 

similar, this potentially increased the cost/benefit of DR and SM in some 

regions over others.
18

 

                                                           
17

 Henney , Alex.  òAustraliaó Quoted from:  Energy Australia, Cost Benefit Analysis of Smart Metering and 

Direct Load Control: Phase One Report 7 November 2007.   

18

 That said ð because average household consumption is comparatively low in Europe, approximately 5,000 

kWh per year as compared to 15,000 kWh per year in the US, the cost/benefit of residential DR is more 

difficult to justify in the EU.  

 



RESPOND 2010  
 

37 
 

 

This being said, the US market is still perhaps 5 - 10 years ahead of t he 

European market when it comes to MW shifted through Demand Response 

annually.  This is due to a clear regulatory framework which has provided 

the regulatory security needed for private business investment and 

development.  Cultural differences of reside ntial consumers are only one 

of many factors influencing DR. (See the Respond 2010 article Market 

Drivers Financial for a further discussion)    

 

 

2.10  Incentives to j oin  / complete  pilots  

 

 

Financial incentives to join a pilot seem to increase  pilot results.  

Figure 22 depicts the influence of the use of incentives for TOU and Peak 

Pricing pilots.  The balance of automation between the two groups ï with 

and without incentives was analyzed  to ensure that the reaction to 

incentives was behavioral  rather than tech nically based.  It was found 

that 2/3 of automated pilots had not  used incentives ï meaning that the 

results of pilots without incentives would have been lower if it were not 

for automation improving their results.   

 

Even in a study such as this, where ov er 120 programs are compared, it is 

not possible to state that one factor is influencing results.  In this 

case, many of the more advanced high budget pilots, have used financial 

payment incentives to ensure a representative customer sample enters and 

completes  the pilot program. These tend to be attractive, engaging pilots 

in other ways as well, and this may be the reason why pilots which have 

used incentives have succeeded in achieving results between 2 and 3 times 

higher than those without.  
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Figure 22: The influence of the use of incentive on TOU and Critical Peak Pricing pilots 

 

 

However, one rule of piloting given by organizations , such as EPRI, is to 

keep the test scenario as close to the ñrealò scenario as possible ï in 

this case as close to full program rollout as possible. It is therefore 

not advisable to provide financial incentives unless it is going to be 

possible to provide incentives during rollout.  This is due to the fact 

that important key areas of risk may be missed.  Consumers are less 

critical of a program they were paid to join, little experience will be 

gained as to which customers will be most interested in the program if 

they were not paid -  and therefore the marketing and sales experience 

provided by the pilot will be of lower valu e during rollout.   

 

Therefore, despite the fact that incentives may not be the main driver 

behind the discrepancy in the two groups, researcher could keep in mind 

that they may be influencing their end results ï with a stimulus (money) 

they will find diff icult to repeat during rollout.  

 

 

2.11  Customer Segmentation  

 

 

Customer segmentation during pilot rollout, (it does not include 

interviews and analysis post pilot) has not improved pilot results.  
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Figure 23: Customer segmentation and TOU plus Peak Pricing results 

 

 

In Figure 23 TOU and Peak Pricing programs are compared with and without 

customer segmentation.  While TOU shows higher results when customer 

segmentation is used, pricing programs do not. Areas of segmentation have 

included: load profile, heatin g or cooling system and other.  Only a 

small minority of pilots have included ñotherò aspects such as income, 

home ownership, education etc.  In other words customer segmentation 

rarely has actually involved the customers  only their heating/cooling 

systems  and consumption profiles.  It did not provide information about 

who was living in the house with the central air conditioning.  This has 

meant that few pilot offerings have been targeted for particular customer 

groups or met them with messages directed to  them ï in the way for 

example Google or Amazon will direct appropriate messages/advertisements 

at their customers.   

 

This is beginning to change; Opower for example, based in the USA, 

cooperates with its Utility clients and combines the consumption data 

supplied by the smart meters with other statistical data, such as home 

ownership, earning levels, number of household residents etc to produce 

targeted messages on customer bills, websites or via SMS.  Consumers 

choose the information channel they prefer.  

 

In this way they are able to ensure the appropriateness of their 

messages.  For example they will not suggest to a renter that they should 

insulate their apartment or a low income resident that they should buy a 

top - of - the - line refrigerator.   
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A lack of  knowledge about customer segments is not limited to utilities 

engaged in DR projects.  In research done in Sweden by Kerstin Sernhed
19

 

on what customer segmentation for district heating sales campaigns is 

shown in Figure 23 bellow.   

 

Figure 24: Swedish utilities knowledge of residential consumers 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Kerstin Sernhed, 2008. 

 

 

Senhard (2008) carried out an analysis of Swedish utilities and the 

information they had available to them when selling district heating to 

detached houses.  The cos t/benefit of the district heating system is 

directly influence by how many households are connected to it.  This 

would therefore be an instance where social knowledge about the 

inhabitants could be financially beneficial.    She found that 76% of the 

companies used questionnaires to gather their information on consumers 

and 56% also used telephone interviews.  They were not limited in what 

types of questions they were able to ask or what information was 

potentially available.  Despite this, their questions were limited to 

physical rather than social properties.  The lack of customer centered  

data meant that district heating systems were being sold to young, 

educated couples in the same way as they were sold to pensioners living 

on fixed incomes.    

 

Selling heating systems is a one - time purchase choice.  Changes in 

behavior are a daily choice and require an extended learning experience.  

In order to maximize success in this area, the age of the boiler will be 

of minimal use.  Pilot programs are offered to one  set of volunteer 

customers.  

 

 

                                                           
19

 Energy Services in Sweden ð Customer Relation s towards Increased Sustainability. Doct oral Thesis. Lund 

University,  2008 . 



RESPOND 2010  
 

41 
 

Utilitiesô knowledge of residential customers 

 

 

Yes 

 

1.  Size of Living Space  

2.  Heating/cooling method  

3.  Age of house  

4.  Age of boiler  

5.  Heating system  

 

 

 

 

 

A positive example of the potential of customized messaging and 

segmentation is SEAS - NVEôs Meter Hunt.  SEAS- NVE is currently achieving 

17.6% reductions in an ongoing program with 30,000 of its residential 

customers, through a customer segmented informatio n campaign in which 

customers have the chance to win over ú6,700 by sending in their meter 

reading.  The site where the reading is inputted contains energy saving 

tips and consumption information.  

 

 

Figure 25:  Customer segmentation Groups into personality types 

 

F 

Source: SEAS-NVE 

 

 

After research and interviews with consumers the company divided up its 

customers into four personality types: The Critical, The Dreamer, The 

Basic, and The Local.  Each of these groups had particular 

characteristics which in fluenced how they viewed and assimilated the 

information sent to them by the utility.   

 

Maybe? 

1.  Composition of 

household  

2.  Age of household 

members  

3.  Income  

4.  Education  

5.  Profession  

6. Home ownership  

7. Other?  
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Figure 26: Customer segmentation groups SEAS-NVE 

 

 

 

The SEAS- NVE customer segmentation system is a system of behavioral  

patterns and attitudes observed among their cu stomer base, which allowed 

them to create precision messaging in their marketing campaigns.  It was 

used to explore how different consumers would respond to different 

messages.   

                                               

During the launch of their M eter Hunt Lottery 

program this prior research and investment proved 

its value.  They created a campaign of 

differentiated messages for the same feedback 

offering, in order to attract as large a portion 

of their customer base as possible.  Analysis of 

a mar keting campaigns is beyond the scope of this 

pilot comparison section but each of the 

Demographic groups is represented in the Meter 

Hunt visuals and the messages in written 

information did the same
20

.   

                                                           
20

 The presentation of the Meter Hunt can be found in the VaasaETT Research Centre.  Presentation Title 

Centre Results of Successful Segmented  Customer Communication Methods.  Bisga ard Bjorg. 2009  

 

SEAS-NVE Meter Hunt Visual 
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The result has been electricity savings of 17.6% 

aver age among 30,000 customers during an ongoing 

program and this accomplished through an 

internet website where residents input their 

meter data ï without even the benefit of Smart 

Meters to ease the process.   

 

 

 

 

 

2.12  Education  

 

 

In Figure 27 are the aggregate d results of both TOU and CPP pilots with 

and without education. Under the category ñeducational materialò was 

included, printed literature or educational websites.  Without 

automation, the pilots with education tend to achieve almost three times 

the reduc tion results of those without.   

 

This sharp contrast in results may be due to two factors.  First as 

stated above, DR involves consumers in a learning process.  Educational 

material encourages this process, enabling them to achieve better 

results.  The in fluence this material has on residential consumption can 

be measured for example in a Nordic feedback pilot.  Designers of the 

project provided an in - house display but directed people to consume 

electricity as they would normally.  Residents read these dir ections when 

they received their displays and followed them.  10% reduction is 

considered a low result for an IHD pilot in the Nordic Countries.  This 

pilot achieved between 1 and 1.5% reduction though the display was 

standard.  What had changed was the me ssage send with the tool.  This 

example indicates the importance of education and messages provided to 

residential consumers.   

 

Secondly, according to our own observations, pilots which have not 

provided educational material, often have other structural f aults. 

Examples of these include ï displays which provide the current spot price 

ï without providing a warning signal of when prices are exceptionally 

high.  Consumers bore of looking at a display where very little changes 

in price day to day, loose intere st and are therefore unaware when prices 

suddenly rise due to an event.  Spot prices without alerts are the 

equivalent of a CPP without the day - ahead warning of tomorrowôs high 

prices.  Or a TOU pilot may neglect convenient visual reminders of when 

prices are high or not provide informative bills where consumers can 

track their progress. Therefore the sharp contrast bellow between pilots 

with and without education is most likely not only due to the important 

role the educational material itself plays but al so to the fact that 

pilots which provided educational material tend to be more customer 

friendly in other respects as well.   

 

 
SEAS-NVE Meter Hunt Visual 
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Figure 27: A comparison of education material type 

 

 

Websites and literature are more effective than educational lit erature 

only. Again the overall sophistication of pilots who invest in websites 

tends to be higher than those without.  The pilots will generally have a 

higher budget etc.  However the results of the comparison also point to 

an educational fact ï that the more ways in which a student can relate to 

the same material, the more likely they are to comprehend it.  This is 

why schools involve students in lab experiments, writing projects and 

lectures, all involving different aspects of the same subject. These 

res ults confirm: knowledge about energy consumption is no different than 

any other area of learning.   

 

 

ESB has produced a thorough package of printed material and a feedback 

display for their TOU pilot.  Figure 28 depicts printed material 

informing customer s of how much their various appliances will cost to run 

during the year at the different TOU rates.  This enables residents to 

calculate the effects of their own choices and register the implications 

of the time varying rates in an easily understood manner .  
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Figure 28: Cost of running appliances of different TOU rates 

 

 

 

Source: ESB 

 

 

It is important to match energy saving tips with consumers own commitment 

levels.  If an action is too difficult or inconvenient not only will it 

be ignored but users may  lose  interest. One example of this was an energy 

saving tip provided by a research group, recommending consumers to bring 

their children to work with them (!) to avoid children consuming 

electricity at home.  This sounds like an exaggeration but it proves  the 

point that matching the knowledge and commitment levels of consumers with 

appropriate information can prove a challenge.  

  

Targeted normative advice : It has been found effective both in studies 

and in practice to provide consumers with targeted norma tive advice.   

Behavioral  scientists have demonstrated that people tend to be more 

willing to act if they feel that they are participating in a group effort 

ï rather than fighting a lone battle.  For example, in a test carried out 

by California State Univer sity, researchers conducted two separate 

studies reviewed below.   

 

Study 1: For four consecutive weeks the researchers hung door hangers on 

a sample group of 1207 residential household doors in San Marcos 

California (Figure 29).  One door hanger provided normative advice ñJoin 

your neighbors  in conserving energyéò and one provided advice based on 

self interest ñsummer is here and the time is right to conserve energyò 

(Figure 29).  Household consumption in the homes which had received 

normative advice was a pproximately - 8% compared with those who had advice 

based on self interest   

 

 

 

 

 



RESPOND 2010  
 

46 
 

Figure 29: Normative and directive 

messages on door hangers 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    Source: Wesley Schultz 

 

 

The same finding was found in a hotel complex 

when guests were provided with normative 

messages about reusing towels in order to save 

water resources.  The card read, ñMany of our 

guests have expressed to us their approval of 

conserving energy.  When given opportunity, 

nearly 75% of hotel guest choose to reuse 

their t owels each day.ò
21

  Taken over 794 guest 

stays during a summer, customer towel use 

decreased by 25% in the rooms with the 

normative messages in comparison to those 

rooms provided with the control message 

stating ñHelp us conserve our natural 

resources!  Do you need fresh towels?ò   

 

 

 

 

 

 

 

                                                           
21

 Wesley Schultz .  (2008) The Constructive, Destructive, and ReconstructivePower or Social Norms. California 

State University. San Marcos. Presented at the 2008 Behavior, Energy, and Climate Change (BECC) conference. 

Sacramento, CA.  2008  

Figure 30: Normative advice 

encouraging water conservation  

Source: CSU 
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2.13  Number of participants in pilots  

 

 

There is some concern that pilot sample size is often too small to 

provide conclusive evidence about the potential results of a DR program.  

We therefore decided to compare pilots with va rying sample size to 

ascertain if pilots with fewer participant gained higher results than 

those using large sample groups.   

 

 

 
 

Figure 31: Effectiveness of pilots and customer sample size 

 

 

In figure 31 shows that the sample size has only minor effects on the 

effectiveness of TOU pilots. Indeed, consumption reductions differ by less than 

1% with the exception of sample groups of less than 50 participants.  Due to the 

relatively small number of TOU pilots with over 500 participants collected for 

this stud y, pilots with 500 participants and above are not compared here in this 

chart.  However, these did not  show significantly varying figures either.  It 

therefore appears plausible to say that pilot sample size does not significantly 

influence pilot results.   

 

 

When all critical peak pricing pilots were compared according to sample 

group in Figure 32, no significant differences were found between groups.  

Again, not enough pilots including over 1,000 participants were collected 

for this study to be included i n this graph, however here the large 
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pilots were as successful as those with small sample sizes.  

 

 

 
Figure 32: All pricing pilot results compared according to sample size 

 

 

The assumption that pilots using smaller sample groups will provide 

findings which  are less reliable than large pilots is sometimes based on 

statistical principles of relative sample size and margin of error in 

results.  It is also based on the suspicion that small pilot samples 

groups can be non - representative of the rest of society, s uch as 

inhabitants who have chosen to live in a ñgreenò apartment complex.  

However according to the findings above, it seems that finding from 

pilots with small sample sizes should also be counted as significant, as 

they achieve similar results as large g roups.     

 

 

2.14  Organizers  

 

 

In order to check and see if pilot outcomes could be influenced by the 

organization type running the pilot, a comparison was made between 

different pilot types according to the organizations who ran them. The 

possible organizatio nal types included:  Utilities, Consultancies, 

Research Institutes, Universities and Government Organizations.  When 

these were compared, no significant differences in results were found.  

The greatest difference came from the fact that different instituti ons 
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tend to fund different types of pilots.  For example ï university results 

are lower than all other groups; however their pilots tend to rely on 

providing feedback and educational material rather than dynamic pricing 

tariffs and automation. When these f actors were adjusted for their 

results were similar to all others.      

 

Third Parties and Pilot Results: This finding was significant for market 

development.  There has been a question as to whether utilities are 

capable of communicating service offering effectively to residential 

consumers.  These findings would indicate that utilities are perfectly 

able to communicate with their customers given that their feedback pilots 

are equally successful as those run by other third parties.  This does 

not mean that  they have not benefited from the aid of a hired third party 

ï it simply means that they are capable of organizing the work just as 

effectively as other groups and are knowledgeable enough to hire outside 

expertise when it is needed.   
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3.  FROM PILOTS TO ROLLOUT ï 

LIMITATIONS  
 

 

 

Successful piloting enables successful rollout.  

 

Demand Response has been piloted among residential consumers hundreds of 

times and yet rollout of smart meters alone, not to mention pricing 

programs, remains problematic.   Piloting in California and Texas were 

extensive, yet both States have had difficulties during smart meter 

rollout due to public relation complications.  Similar examples can be 

found in Europe; the battle over privacy issues in the Netherlands being 

perh aps one of the most dramatic.    

 

Through the analysis of 80 pilot studies encompassing 124 programs, 

VaasaETT has mapped essential differences between Demand Response Pilots 

and Demand Response Rollout which have been challenging to cover through 

traditio nal piloting methods.  These constitute areas of increased risk 

for utilities and technology companies.  This article is not  a complete 

analysis of rollout scenarios;  it is the result of observations made 

while reviewing over 120 programs for this report.  Certain aspects are 

tested repeatedly and others are rarely reviewed.  The section aims to 

outline a few of these gaps in current knowledge, the hope being that a 

discussion of this kind will raise the awareness of utilities to areas of 

risk that some cur rent piloting practices still leave exposed.  

 

The section is divided into two parts, part one gives a short 

introduction to customer learning cycles and how these influence long 

term rollout success and part 2 reviews gaps left by traditional piloting 

meth ods.  Some suggestions are given as to how these could be filled but 

the aim is to raise awareness and create discussion surrounding these 

issues.   

 

 

3.1.  What Traditional Pilots Test  

 

 

Below is a simplified rendition of how traditional pilots are 

constructed.   The first area of focus during pilots is on the technical 

capabilities of the system planned.  Residential Demand Response, as it 

is currently implemented, requires extensive technology rollout in the 

form of smart meters and an increase in data - handling  and processing.  

The first phase and area of focus of piloting is therefore to test the 

technical capabilities and handling of the system which may be used.  The 

utility needs not only to learn of any potential technical glitches or 

failure rates but also  develop their back offices processes and data 
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handling capabilities. There is a strong pre - disposition in utilities and 

technology providers to view this area as central ï and by extension 

other areas as peripheral.  

 

Secondly, a program offering is design ed for residential consumers.  The 

offerings are designed in response either to legislation or the needs of 

the utility.  The utility tries to analyze  what their customers might be 

interested in using their own needs as a starting point.  The customer 

pref erences are therefore taken into account but are not the starting 

point for program construction.   

 

A program, with a variety of pricing and feedback elements is then 

designed.  These will each be tested on groups of customers for a given 

amount of time.  The customers will rarely choose their own programs nor 

will they be able to change between them.   

 

Customers volunteer to take part in the pilot.  The customer group sample 

may be segmented to represent various load profiles and heating systems, 

sometim es more segmentation elements are added.  The utilities often have 

little data on the profiles of their customers.  This is especially true 

if compared to say telecommunication companies or similar industries.  

 

The test is run for a given amount of time u sing a given budget.  The 

utility sees what the customers do with the tools they have been 

assigned. At the end of the given timeframe results are calculated.  

 

 

Figure 33: The three main tested elements in a traditional pilot 

 

 

 

 

  

 

 

 

 

 

 

 

Pilots, therefo re currently focus on three important main elements: 1) 

technology, 2) the logistical considerations of technology implementation 

and data - handling requirements and 3) the reaction of the pilot group to 

the technology and to the program elements introduced .  The results of 

these three elements are used as a basis to calculate what might be the 

outcome of a rollout.  
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3.2.  Risk: the gaps left by piloting programs  

 

 

Below is an overview of the main gaps between what pilots test and what a 

successful rollout requi res.  These are divided into: linear vs. 

cyclical, levels of media exposure, timeframes, consumer selection, frame 

of reference.   

 

 

Figure 34: DR Pilot Requirement vs. DR Rollout Requirements 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Each of these 5 areas of diff erence between pilots and rollout will be 

reviewed along with suggestions of possible action and improvements.  In 

order to provide background information the sections begin with a short 

review of customer learning cycles.  

 

 

 

 

Piloting Limits Rollout Reality  
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3.3 .  Learning Cycles and Pil oting  

 

 

Understanding the experiential learning cycle of customers is not a 

purely academic exercise. Insight into how consumers learn and why 

certain types of feedbacks and pricing schemes work maximizes the impact 

of pilot studies and will eventually im prove rollout results.  

Electricity is consumed as an invisible bi - product of whatever is the 

main activity.  Customers do not consider reading a book as an 

electricity consuming activity, though it often is.  Electricity is 

consumed when consumers talk to  friends on their mobile phones, when they 

take showers, when they make toasts.  Yet, as electricity is never the 

focus of these activities, customers are unaware of the direct impact an 

activity has on their consumption levels.  

The low overall awareness of consumption has been exacerbated, especially 

in Europe, by estimated billing practices. European consumers pay 

estimated and season adjusted bills throughout the year. This stops them 

from realizing  at the end of a particularly cold month for example, t hat 

they have consumed more through electric heating during that period. The 

cost of high winter bills is evened out over the twelve months.  Many 

utilities read the meters manually and once a year.  The difference 

between the estimated consumption and the  actual consumption is then 

calculated and paid at the end of the billing period.  

 

Figure 35: Current Understanding of Consequences of Electricity Consumption 

 

 

 

 

 

  

 

 

 

 

 

 

As Figure 35 depicts, the activity choices and costs never connect  in the 

users mi nd.  In order for consumers to change their behavior  they need to 

connect these two and become aware of the consequences of their actions 

and motivated to adjust. 22  A theory of experiential learning  applies 

                                                           
22

 Within the electricity industry this is seen as the greatest barrier to successful energy saving and other 

efficiency programs (Darby 2006, Stromback 2010, Mourik 2009).  Research carried out by the UK Economic 

and Social Research Council in 2004 concluded  that 16 MtC could be saved in the domestic sector with a 
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here as one method for better understanding the m echanisms of this 

process.  

 

 

Experiential Learning : David Kolbôs theory of experiential learning  has 

been used in schools and in adult education for many years.  The 

hypotheses state that people learn through concrete experiences, 

analyzing  their own expe riences, trying new experiments that further the 

idea of what they just learnt and noticing the results of those.   The 

process is therefore cyclical and a spiral  ï the more upward turns people 

go through of experimenting and analysis, the more they learn.    

 

 

CƛƎǳǊŜ осΥ YƻƭōΩǎ ŜȄǇŜǊƛŜƴǘƛŀƭ ƭŜŀǊƴƛƴƎ ŎȅŎƭŜ 

 

 

 

 

 

 

 

 

 

 

 

   

                         

 

 

Examples of experiential learning cycles have been recorded by 

researchers developing displays at YelloStröm, Onzo and the Interactive 

Institute, when they observe  and interview customers who are given 

displays.  The consumer has the initial experience of turning on the 

display and noting that it is recording real time electricity 

consumption.  This is the first concrete experience  and step 1 in the 

cycle.  He activ ely observes  what the display does (step 2), comprehends  

that he is seeing real time energy consumption (step 3) and decides to 

perform another active experiment  (step 4) carrying it around the house 

to note what happens when he turns on the lights or his daughterôs hair 

dryer.  This is turn leads to new realizations (hair dryers use a lot 

more electricity than lights) and a new cycle has started. This next 

cycle is actually teaching not only about the display but about how much 

different appliances use.   

 

                                                                                                                                                                                                 
payback time of less than 5 years but that a major challenge remains in motivating behavioural change òA 

major area of research is how such a process of learning may be stimulatedó (Darby 2006).   
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The manner in which an understanding of the learning process can 

influence pilot and rollout structures is threefold:  

 

Customer segmentation:  Successful programs have succeeded in meeting 

consumers at their understanding levels in order to start - off the 

learning cycle. The closer the level of knowledge of the consumer and the 

messages delivered by the program match; the more successful it will be.  

Yet different consumer groups have varying knowledge levels and ways of 

approaching information.  Taking thi s into account customer segmentation 

becomes a central rather than side issue.   

 

DR program rollout is costly and entails risk.  It requires technology, 

data - handling and marketing.  The cost/benefit of a DR program will 

therefore be directly impacted by the number of end - consumers who 

successfully engage with it.  Different customer segments will view the 

same information in different ways. This is a challenge but it has also 

holds potential for utilities willing to learn about their customers.  

SEAS- NVE gained exceptional results through packaging the same offering 

for different customer segments.  

  

Maintaining the cycle:  As customers learn through experimentation and 

observation, the longer this cycle is maintained the more successful a 

program.   

 

Pilo ts tend to test one program on a volunteer set of customers and then 

measure the results.  Rollout will need to maintain success for years. In 

order to gain new customers and use the programs to improve its 

competitive position, new offerings which can con tinue to engage 

consumers or maintain the learning cycle is a strength. This adjusts the 

thinking about DR as one static offering to something modular  which can 

be adjusted to fit different groups and part of a larger developing 

package of programs designe d to maximize  value and gain desirable 

customers. Program design becomes dynamic.    

 

This is currently being done in pilots where technology providers with a 

wide range communication and home automation offerings are involved, such 

as Tendril.  Here the a ssumption is that it is not possible to know in 

advance which applications consumers will find most appealing and 

therefore the focus from the outset is to develop modular service 

offerings from which consumers will eventually choose.  

 

Currently, pilots  t est one set of elements on a sample of volunteer 

subjects.  The process is linear  and little or no choice is given to the 

consumers as to the pricing tariffs or feedback options they are offered.  

The utility decides what pricing structures combined with a utomation or 

feedback it would like to test.  It selects a sample, of volunteers and 

it implements the program for a pre - decided amount of time.  At the 

conclusion it calculates the results and the test is over.   
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Learning is cyclical and well - designed pr ograms, such as the Colorado 

Smart City initiative take this into account and use it to improve the 

total success and cost/benefit of the offering for the utility.  This 

translates into pilots not of a single tested element but of modular  

elements which th e subjects  can choose to progress within. This enriches 

the knowledge of the utility as to what their customers prefer as well as 

enables customers to maximize  their own learning and engage more actively 

in the program.  

 

 

Figure 37: A linear piloting program 

 

 

 

 

Media Exposure: Pilots may attract media attention but it is relatively 

friendly and uncritical, it is closely related to free marketing.   

 

Rollout of either smart meters or pricing programs attracts critical 

media attention; technical failures, impact on total bills, ñunfairò 

increase of total costs, privacy issues and more, are all analyzed  and 

publicized often with little regard for accuracy on the part of the 

journalists.  Complaints from even a small percentage of the population 

can count as thousands of vocal, dissatisfied customers.   This is 

exacerbated by the fact that small technical problems or increases in 

overall costs to consumers, which are not noticed during piloting due to 

the relatively low number of participants, when multiplied by hundreds of 

thousands or millions of customer, adversely affect enough people to gain 

criticism
23

.   

 

This is an area of risk which piloting cannot cover, however utility 

policy and activity could improve the situation. The attitude of utility 

management  is important here.   As one project manager in charge of a 

Smart Meter rollout put it, ñWho wants to waste time with the marketing 

department?ò  When rollout is under way and technical, logistical 

challenges are the focus, this frustration is understandabl e.  However, 

marketing and media interaction are valuable and essential risk 

management tools and a successful rollout depends on them as do 

successful DR programs.   

 

                                                           
23

  This is why for example, Vattenfall mark anything below a 99.4 successful performance as below standard 

performance levels  
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This reality can be considered in the piloting phase so that as much 

experience as possi ble has been gained prior to rollout.  For example, 

journalists and customer interest groups could be invited to interview 

members of the pilot sample looking  for problems and criticism.    The 

results of these interviews could then be carefully analyzed  and a risk 

assessment made.  

 

 

Timeframes: Pilots are run for a set amount of time.  At the end of the 

given time the results are measured and it is decided whether the 

program/pilot was a success or not.   

 

Rollout begins a continuous  DR program.  There is  the set - up phase but 

there is no end ï no goal - line where success is measured.  Success relies 

on continuous, consistent results extended over many years.  In order to 

maintain this, new customers must be gained, programs refined and 

improved, customer in terest (learning cycles) maintained.   

 

The scheduled time frames of pilots is one of the factors that contribute 

to DR being seen as a static offering, when in fact maximum results will 

be gained for the utility if they can make the program part of a larg er, 

developing product offering.  This is especially critical for residential 

DR with low cost/benefit ratios. In a pricing/feedback program 

approximately 80% of the savings may be made by less than 30% of the 

population as was the case in the California S tate Pilot.  This means 

that potentially 60% of the budget is wasted.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 38: 80% of savings were made by 30% of the customer group 

 

If customers who succeed well on a program are encouraged to add 

automation at a cost, if those wi th automation are offered extra 
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efficiency services which they pay for, the end result for the utility is 

completely different.  In this way DR becomes part of a larger service 

package which strengthens the loyalty of the most active customers and 

includes  elements the consumers pay to use while at the same time 

encouraging new customers to join.   

 

Developing service modules within a pilot would add to the complexity of 

pilot organization, however, there are pilots which have a variety of 

service elements in them from the beginning, such as a combination of TOU 

and CCP tariffs and automation in which the technological/data handling 

costs are already budgeted.  It would therefore be possible to offer 

these in stages and learn more about acceptance rates, cus tomer interest 

and response levels.  During piloting the value of this would not be 

apparent but during rollout and business model planning,  it could be 

valuable knowledge providing utilities with a clearer understanding of 

how their consumer groupsô learning can develop and how they can 

introduce new, financially beneficial elements to maximize  the 

cost/benefit of programs.  

 

This is especially true due to the fact that consumer knowledge about the 

electricity industry is exceptionally low compared to thei r knowledge of 

other industries, such as telecommunications or IT.  Consumers are 

unclear about how electricity is generated, how a grid is balanced, what 

appliances consume most in their homes etc.  Italian researchers have 

interviewed customers who belie ve their electricity bills are a form of 

taxation.   

 

The initial knowledge level of consumers is therefore extremely low.  As 

utilities only ever test one set of elements, they gain knowledge on how 

consumers learn from these stimuli but nothing about the ir 

potential/desire to proceed further.  Yet, this is a source of added 

financial benefit and potential within rollout for utilities that are 

innovative enough to take advantage of the consumers' potential for 

growth.  As the initial knowledge is low, ther e is a large area of easy 

potential improvements in habits and in increase of interest.  Some 

companies and utilities have already begun to tap into this potential and 

are taking it into consideration when engaged in program design and 

service offerings. U tilities such as SEAS - NVE, EDF, PGE, South California 

Edison and others can be named here.   

 

Consumer Selection and marketing: To take part in their pilots, utilities 

select a given number of consumers who hold certain attributes which they 

are looking fo r. These are usually either representative load profiles or 

appropriate household equipment such as central air - conditioning.  The 

consumers volunteer to be involved in the pilot and usually there are 

questionnaires to fill out which will eliminate those w ith little actual 

interest.  This can mean that even a relatively large pilot will include 

customers of similar interests but with differing load profiles.   
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Marketing and educational tools need not be diversified in their messages 

and layout because there  is little focus on including participants with a 

wide variety of interests and attitudes.  

 

A more detailed review of personal information such as education, income, 

number of people in a household etc is sometimes gathered and used post 

pilot to gage the  influence these factors may have had on successful 

participation.   This is valuable and important but it does not provide 

the utility with knowledge on how to approach and engage the range of 

differing segments within its customer base during the pilotin g phase.   

 

If pricing (or feedback) programs are optional , the main drawback here 

will be that the utility will not have gained experience in marketing 

their offerings to a wide variety of customers.  The initial program 

uptake and participation during ro llout may be lower than necessary as a 

result.  However, if the program is well designed, this may be improved 

later due to positive word of mouth and high satisfaction rates.  

Satisfaction levels for ended pilots are usually between 85 - 98% and 

multiyear p ilots have consumers asking to participate the second year due 

to positive word of mouth.  The consumer selection and marketing process 

does not need to be a severe drawback for utilities planning optional DR 

programs  

 

If the program is opt - out or mandator y, the above described selection 

process and the lack of experience it offers in marketing and engaging a 

truly representative group of the customer base, presents a potentially 

serious risk  factor for the utility.  For programs which will affect the 

entir e customer base, a thorough customer segmented, mass - education and 

feedback program will be essential in order to minimize or avoid public 

backlash over increased costs.  Without it, not only will dynamic pricing 

programs be ineffective but the technologic al rollout of SM may need to 

be interrupted as consumers will assume that the raised costs (caused by 

tariffs they donôt understand) are due to the meters themselves.   

 

 

3.4.  Social Ramifications  

 

 

The last difference between DR piloting and DR rollout is posi tive.  DR 

pilots do not allow for the utility or local government to fully gage the 

social ramifications of Demand Response.  Due to the fact that even large 

pilots are carried out with a small portion of the total population, the 

influence of a successful  widespread energy saving program is not felt.  

During residential DR pilots, a certain amount of investment in energy 

efficient technology has been recorded and overall energy savings are 

also achieved, even in CPP pilots.  However, as entire neighborhood s and 

communities are rarely involved and though this is now changing with the 
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establishment of Smart Cities, the community social push is not yet 

seen
24

.   

 

 

Figure 39: Results of ECS customer questionnaire 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Commercial Demand Response ha s been active now long enough for some of 

the long - term effects of DR to be recorded.  A good example is that of a 

New York based aggregator Energy Curtailment Specialists with 

approximately 1,000 MW of Demand Response load under contract.  They 

conducted a survey of all their consumers to discover what they used the 

savings they made through shifted load.   

 

When asked ñWhat have you done with the financial incentives earned from 

demand response participation?ò  74% of companies responded that they 

investe d in improved energy efficiency for their business.  Considering 

the millions of dollars involved, this is a substantial investment in 

energy efficiency from this one aggregatorôs customers alone.  

 

 

 

 

 

 

 

 

 

                                                           
24

 However it has been researched by social scientists such as Sarah Darby and Ruth Mourik.  The findings are 

that the social aspect  of behavioural change is key and of high importance to long lasting results within a 

community.  
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Figure 40: Impact of participating in DR on a New York School 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

                    

 

Source: ECS 

 

 

Schools in Norway have begun to lay off their cleaning and maintenance 

personnel in an effort to lower costs.  This has meant that no one is in 

the building in the evenings to, for example, turn off the lights.  Some 

schools now leave their lights on all night and teachers can comment that 

they donôt even know where the light switches are.  In sharp contrast to 

this is the example in Figure 40 of a school which began to take part in 

a DR load  shifting program.  

 

With 100 kW to shed, the New York School was close to the lower limit to 

qualify for enrolment in ECSô Commercial DR program; but the company 

allowed them to participate nonetheless.  The school has turned into an 

example of the potenti al social impact DR can and is having.  Starting 

from 100 kW of manually shed load the school has reinvested their savings 

in automation and now sheds 300 kW through automation.  They also have 

made other changes thanks to their increased energy awareness.   95% of 

the maintenance products bought are bio - degradable, the school buys green 

electricity and tracks their total as well as their peak consumption.  

The students have made a goal to save 14% of electricity at home.  The 

latest development is that the school is now investing in solar panels.  

Most of the mentioned c hanges have nothing to do with Demand R esponse, 

however, they are steps which have been taken due to a social change 

within the school community.  The learning cycle has not stopped with the 

demand response program.   

 

The above are only two examples of the social impact DR can cause.  They 

are parts of the upward learning cycle that can influence entire 

communities.  The impact of businesses investing in efficiency is one 
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area which will be i ncreasingly felt.  Residential DR has the same 

potential social impact.  This impact has as yet to be measured.   

 

 

Figure 41: The circle of elements required for a successful DR rollout 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 41 reviews which elements required for a succe ssful rollout are 

covered during traditional piloting and which are not.  The areas which 

have received little attention in the past are: creating a positive media 

representation, targeted marketing, increasing penetration levels, and 

ensuring continuous l ong term results.  All of these will be necessary 

for a successful long term demand response program and constitute area of 

risk during rollout especially when the utility is unaware of their 

importance.  That said, piloting practices are constantly moving  forward 

and improving and the new pilots now underway include features such as 

customer segmentation, an awareness of learning cycles and advanced 

business models.  As the refinement of pilots grows, so will the 

effectiveness of the tested programs and t he reliability of the results.  

 

 

 

 

 

Covered in pilots 

Partially covered  

Not covered in pilots 



RESPOND 2010  
 

63 
 

References  

 

Abrahamse, Wokje. Linda Steg, Charles Vlek and Talib Rothengatter. 

(2007). The effect of tailored information, goal setting, and tailored 

feedback on household energy use, energy - related behaviors, and 

behavio ral antecedents, Elsevier. The Netherlands. 12 August 2007.  

Monitoring the Impact of Energy Matters, Centre for sustainable energy. 

UK. April 2003.  

(2009). Successful EPC Schemes in two Member States: An eceee case study, 

ECEEE. 2009.  

Aalami, H.A. M. Par sa Moghaddam and G.R. Yousefi. (2009). Electric Power 

Systems Research, Elsevier. 2009.  

AIGNER, D. J.  J. NEWMAN and A. TISHLER. (1994). THE RESPONSE OF SMALL 

AND MEDIUM- SIZE BUSINESS CUSTOMERS TO TIME- OF- USE (TOU) ELECTRICITY RATES 

IN ISRAEL, Wiley Blackw ell.  

Allera, S. V. R. A. Sturges. (1996). END - USE MONITORING WITH THE 'POEM' 

SYSTEM, Metering and Tariffs for Energy Supply. UK. 3 - 5 July 1996.  

Anderson, Will and Vicki White (2009). Exploring consumer preferences for 

home energy display functionality, Ce ntre for Sustainable Energy. August 

2009.  

Arvola, Anne. Antti Uutela and Ulla Anttila. Billing feedback as means to 

encourage household electricity conservation: A field experiment in 

Helsinki, Department of Social Psychology.  

AUBIN,  CHRISTOPHE. DENIS FO UGERE, EMMANUEL HUSSON and MARC IVALDI. 

(1995). REAL - TIME PRICING OF ELECTRICITY FOR RESIDENTIAL CUSTOMERS: 

ECONOMETRIC ANALYSIS OF AN EXPERIMENT, Wiley Blackwell. France. 1995.  

Automated Demand Response System Pilot, Rocky Mountain Institute. 31 

March 200 6.  

Ayres, Ian. Sophie Raseman and Alice Shih. Evidence from Two Large Field 

Experiments that Peer Comparison Feedback Can Reduce Residential Energy 

Usage.  

Baladi, S. Mostafa. Joseph A. Herriges and Thomas J. Sweeney. (1997). 

Residential response to volun tary time - of - use electricity rates, 

Elsevier.  19 February 1997.  

Battalio, Raymond C. John H. Kagel, Robin C. Winkler and Richard A. 

Winett. (1979). RESIDENTIAL ELECTRICITY DEMAND: AN EXPERIMENTAL STUDY, 

The MIT Press. May 1979.  



RESPOND 2010  
 

64 
 

Berk, Hande. (2004). Ameren UE Residential TOU Pilot Study Load Research 

Analysis First Look Results. February 2004.  

Birner, Sabrina. Eric Martinot. (2003). Market transformation for energy -

efficient products: lessons from programs in developing countries. 

October 2003.  

Boisvert, Ric hard N. Peter Cappers, Charles Goldman, Bernie Neenanf and 

Nicole Hopperff. (2007). Customer Response to RTP in Competitive Markets: 

A Study of Niagara Mohawk's Standard Offer Tariff, IAEE.  

Brennan, Timothy J.  Market Failures in real - time metering.  

Cali fornia Statewide Pricing Pilot (SPP) Overview and Results 2003 - 2004.  

Carbon Trust. (2007). Advanced metering for SMEs Carbon and cost savings, 

Carbon trust. United kingdom. May 2007  

Carroll, Ed. Eric Hatton and Mark Brown. (2009). Research Study: 

Resident ial Energy Use Behavior Change Pilot, Franklin Energy. April 20, 

2009.  

Carroll, Ed. Eric Hatton and Mark Brown. (2009). Research Study: 

Residential Energy Use Behavior Change Pilot, Franklin energy. April 20, 

2009.  

Charles River Associates. (2005). IMPACT  EVALUATION OF THE CALIFORNIA 

STATEWIDE PRICING PILOT. March 16, 2005.  

Chiu, Albert. (2007).  Pacific Gas & Electric Company.  

Cialdini, Robert. Wesley Schultz. (2004). UNDERSTANDING AND MOTIVATING 

ENERGY CONSERVATION VIA SOCIAL NORMS. 2004.  

Claridge, Joy. (2008).  The Right Approach A report on the Load Shifting 

Trial, DMPP. April 2008.  

Claridge, Joy. (2008). Big Demand, Big Opportunity, DMPP. April 2008.  

Constantopoulos, P. F.C.Schweppe and R.C.Larson. (1988). ESTIA: A Real -

Time Consumer Control Scheme fo r Space Conditioning Usage under Spot 

Electricity Pricing. July 1988.  

Country energy. The Country Energy Home Energy Efficiency Trial. 11 

November 2005.  

CROSSLEY, DAVID. (2008). Worldwide Survey of Network - driven Demand - side 

Management Projects, IEADSM. 10  October 2008.  

CROSSLEY, DAVID. (2008). Worldwide Survey of Network - driven Demand - side 

Management Projects, IEADSM. 18 October 2008.  

DAHLSTRAND, ULF. ANDERS BIEL. (1997). Pro - Environmental Habits: 

Propensity Levels in Behavioral Change, V. H. Winston 8 S on, Inc. 1997.  



RESPOND 2010  
 

65 
 

Demand Response Pilot Project, Fowler Energy Company. March 2009.  

DEVELOPMENT AND EVALUATION OF FULLY AUTOMATED DEMAND RESPONSE IN LARGE 

FACILITIES, DRRC. January 2005.  

DMPP. Demand Management and Planning Project. June 2008.  

Dobson, John K . and J.D. Anthony Griffin.(1991). Conservation Effect of 

Immediate Electricity Cost Feedback on Residental Consumption Behaviour, 

Ontario Hydro. Ontario. 1991.  

DR Pilot Programs.  

Dulleck, Uwe. Sylvia Kaufmann. (2004). Do customer information programs 

redu ce household electricity demand? ðthe Irish program, Elsevier. 

Austria. 2004.  

Effeney, Terry. (2009). Time for a cool change energy smart suburbs, 

energex. September 2009.  

Egan, Christine. Graphical Displays and Comparative Energy Information: 

What Do Peopl e Understand and Prefer?, Panel.  

Egan, Christine. Willett Kempton, Anita Eide, Deirdre Lord, and Chris 

Payne. How Customers Interpret and Use Comparative Graphics of Their 

Energy Use.  

Ericson, Torgeir. (2006).  Households' self - selection of a dynamic 

ele ctricity tariff, Statistics Norway, Research Department. February 

2006.  

Ericson, Torgeir. (2006).  Time - differentiated pricing and direct load 

control of residential electricity consumption, Statistics Norway, 

Research Department. June 2006.  

Ericson, Torge ir. (2006). Direct load control of residential water 

heaters, Statistics Norway. October 2006.  

Faruqui,  Ahmad. Sanem Sergici. (2009). BGEôs SMART ENERGY PRICING PILOT 

SUMMER 2008 IMPACT EVALUATION, The Brattle Group. April 28, 2009.  

Faruqui, Ahmad. Lisa W ood. (2008). Appendix C: The California Statewide 

Pricing Pilot Summary, The brattle group. January 2008.  

Faruqui, Ahmad. Sanem Sergici. (2009). BGEôs SMART ENERGY PRICING PILOT 

SUMMER 2008 IMPACT EVALUATION, The Brattle Group. April 28, 2009.  

Faruqui, Ahm ad. Stephen S. George. (2002). The value of dynamic pricing 

in mass markets, Elsevier. July 2002.  

Filippini, Massimo. (1995). Electricity demand by time of use, An 

application of the household AIDS model, Butterworth Heinemann. 1995.  



RESPOND 2010  
 

66 
 

Frank, Susan. (2008). Hydro One Networks Inc. Time - of - Use Pricing Pilot 

Project Results, Hydro one. May 2008.  

Fry, Terry.Robert Hinkle and Daniel Engel. (2006). Demand Response 

Program Design Preferences of Large Customers: Focus Group Results from 

Four States, Ernest orlando L awrence Berkeley national laboratory. June 

19, 2006.  

Gary, Martin. (2009). CER Comission for Energy Regulation SMART METERING 

PROJECT PHASE 1INFORMATION PAPER 3, CER. 6th February 2009.  

GIRAUD, D. C. GREIVELDINGER. (2009). TESTING A NEW REAL TIME TARIFF F OR 

THE RESIDENTIAL CLIENTELE. France. 2009.  

GIRAUD, Denise. (2004). The Tempo Tariff, EDF R&D. Norway. 10 June 2004.  

GÖCKERITZ, SUSANNE. P. WESLEY SCHULTZ, TANIA RENDO´ N, ROBERT B. 

CIALDINI, NOAH J. GOLDSTEIN and VLADAS GRISKEVICIUS. (2009). Research 

arti cle, Descriptive normative beliefs and conservation behavior: The 

moderating roles of personal involvement and injunctive normative 

beliefs. John Wiley & Sons. 3 April 2009.  

Goldblatt, David L. Christoph Hartmann and Gregor D. Urrenberger. (2005). 

Combinin g interviewing and modeling for end - user energy conservation, 

Elsevier. Switzerland.  

Goldman, C. N. Hopper, O. Sezgen, M. Moezzi, Bharvirkar, R. Neenan and B. 

et al. (2004). Customer reponse to day - ahead wholesale market electricity 

prices: Case study of RTP program experience in New York, Berkeley Lab. 

07- 01- 2004.  

Goldman, Chuck A. (2006). CUSTOMER STRATEGIES FOR RESPONDING TO DAY - AHEAD 

MARKET HOURLY ELECTRICITY PRICING, DRRC. February 2006.  

GOLDSTEIN, NOAH J. ROBERT B. CIALDINI and VLADAS GRISKEVICIUS. ( 2008).  A 

Room with a Viewpoint: Using Social Norms to Motivate Environmental 

Conservation in Hotels, JOURNAL OF CONSUMER RESEARCH. October 2008.  

Grande, Ove S. Hanne Sæle. Market based solutions for increased 

flexibility in electricity consumption, SINTEF  Energy Research. Norway.  

Grande, Ove.S. Hanne Saele and Ingeborg Graabak. (2008). Market Based 

Demand Response Research Project summary, SINTEF.Norway. December 2008.  

Gulf Power Company Pensacola, Florida. GoodCents SELECT. Advanced Energy 

Management pro gram.  

Gullo, Francesco. Giovanni Ponti, Andrea Tagarelli, Salvatore Iiritano, 

Massimiliano Ruffolo and Diego Labate. Low - voltage Electricity Customer 

Profiling based on Load Data Clustering. Italy.  

Haakana. Sillanpää and Talsi. The Effect of Feedback and Focused Advice 

on Household Energy Consumption.  



RESPOND 2010  
 

67 
 

Hamidi, Vandad. Furong Li and Francis Robinson. (2009). Demand response 

in the UKôs domestic sector, Elsevier. UK. 2009.  

Han, J. M.A. Piette and S. Kiliccote. (2008). Field Test Results of 

Automated Demand R esponse in a Large Office Building, Ernest orlando 

Lawrence Berkeley national laboratory. Japan. December 2008.  

Harrigan, Merrilee S. Judith M. Gregory. (1994). Do Savings from Energy 

Education Persist?. June 1994.  

Hartway, Rob. Snuller Price and C.K. Woo . (1999). Smart meter, customer 

choice and profitable time - of - use rate option, Energy.  

HAYES, STEVEN C. JOHN D. CONE. (1977). REDUCING RESIDENTIAL ELECTRICAL 

ENERGY USE: PAYMENTS, INFORMATION, AND FEEDBACK, JOURNAL OF APPLIED 

BEHAVIOR ANALYSIS. 1977.  

Heberlein, Thomas A. G. Keith Warriner. (1983). THE INFLUENCE OF PRICE 

AND ATITI - UDE ON SHIFTING RESIDENTIAL ELECTRICITY CONSUMPTION FROM ON -  TO 

OFF- PEAK PERIODS. February 21, 1983.  

Heffner, Grayson C. Charles A. Goldman, and Mithra M. Moezzi. (2006). 

Innovati ve Approaches to Verifying Demand Response of Water Heater Load 

Control. January 2006.  

Heijne, Caroline. (2003). ENERGY EDUCATION HITTING HOME  

Henley, Andrew. John Peirson. (1998). Residential energy demand and the 

interaction of price and temperature: Bri tish experimental evidence, 

Elsevier. UK. 1998.  

Herter, K. S. Wayland and J. Rasin. (2009). Small Business Demand 

Response with Communicating Thermostats: SMUDôs Summer Solutions Research 

Pilot, Ernest orlando Lawrence Berkeley national laboratory. Septem ber 

2009.  

Herter, Karen.  Residential implementation of critical - peak pricing of 

electricity.  

Herter, Karen. Residential implementation of critical - peak pricing of 

electricity  

Herter, Karen. Seth Wayland. (2009). Residential response to critical -

peak pri cing of electricity: California evidence, Elsevier. USA.  

Hill, Daniel H. Deborah A. Ott, Lester D. Taylor and James M. Walker. 

(2010). Incentive Payments in Time - of - Day Electricity Pricing 

Experiments: The Arizona Experience, The MIT Press. 19/01/2010.  

Hir st, Eric. (2002). The Financial and Physical Insurance Benefits of 

Price - Responsive Demand, Elsevier. 2002.  



RESPOND 2010  
 

68 
 

Hopper,  Nicole. Charles Goldman, Ranjit Bharvirkar and Bernie Neenan. 

(2005). Customer response to day - ahead market hourly pricing: Choices and 

per formance, Elsevier. 10 October 2005.  

HUTTON, R. BRUCE. GARY A. MAUSER, PIERRE FILIATRAULT  and OLLI T. AHTOLA. 

(1986). Effects of cost - related feedback on consumer knowledge and 

consumption behaviour: a field experimental approach, Chicago journals. 

December 1986.  

Institute for Sustainable Futures. (2006). Study of Factors Influencing 

Electricity Use in Newington, University of technology Sydney. March 

2006.  

Kaiser, Mark J. Allan G. Pulsipher. (2010). Preliminary assessment of the 

Louisiana Home Energy Reba te Offer program using IPMVP guidelines, 

Elsevier. USA.  

Kallio, A. (2009).  RESEARCH ON REAL - TIME PRICING OF ELELTRCITY, Imatran 

Voima Oy. Finland. November 16, 2009.  

Kärkkäinen, Seppo. Jussi Ikäheimo, Casper Kofod, Denise Giraud, Håvard 

Nordvik and Ove S.  Grande. (2004). EFFLOCOM Energy efficiency and load 

curve impacts of commercial development in competitive markets, Efflocom. 

30.6.2004.  

Kiliccote, S. M.A. Piette and J.H. Dudley. (2009). Northwest Open 

Automated Demand Response Technology Demonstration P roject, Ernest 

orlando Lawrence Berkeley national laboratory. April 2009.  

Kiselewich, Ruth. Peak Rewards, BGE.  

Klos, Mary. (2009). IMPACT EVALUATION OF OPOWER SMUD PILOT STUDY, SUMMIT 

BLUE. September 24, 2009.  

Koponen, Pekka. (2010). Demand Response in Fin land, VTT. Italy. 3 - 4 March 

2010.  

Lawlor, John. (1997). An evaluation of a promotional campaign by the ESB 

offering energy - saving devices to night - saver electricity customers, 

Working paper n. 80. 21st May 1997.  

Lawrence Berkeley National Laboratory Demand  Response Research Center. 

AUTOMATION OF CAPACITY BIDDING WITH AN AGGREGATOR USING OPEN AUTOMATED 

DEMAND RESPONSE. October 2008.  

Lawrence Berkeley National Laboratory. DEMAND SHIFTING WITH THERMAL MASS 

IN LARGE COMMERICAL BUILDINGS: FILED TESTS, SIMULATIO NS AND AUDITS, DRRC. 

January 2006.  

Lekov, Alex. (2009). Opportunities for Energy Efficiency and Automated 

Demand Response in Industrial Refrigerated Warehouses in California. 08 -

11- 2009.  



RESPOND 2010  
 

69 
 

Livengood, Daniel. Richard Larson. (2009). The Energy Box: Locally 

Automated Optimal Control of Residential Electricity Usage, Service 

Science. USA. 2009.  

Lockheed, Martin Aspen. (2006). Demand Response Enabling Technologies For 

Small - Medium Businesses. April 12, 2006.  

Lutzenhiser S. J. Peters, M. Moezzi and J. Woods. (2009 ). Beyond the 

Price Effect in Time - of - Use Programs: Results from a Municipal Utility 

Pilot, 2007 - 2008, Ernest Orlando Lawrence Berkeley National Laboratory. 

August 2009.  

Matsukawa, Isamu. (2004). The Benefits of Information on the Efficient 

Usage of Consum er Durables: Experimental Evidence, Concerning Residential 

Energy Conservation. November 30, 2004.  

Matsukawa, Isamu. Hiroshi Asano and Hitoshi Kakimoto. (2000). Household 

response to incentive payments for load shifting: a Japanese time - of - day 

electricity pricing experiment, IAEE. 2000.  

Matsukawa, Isamu. Household to optional peak - load pricing of electricity.  

McCalley, L.T. and Cees J.H. Midden.(2002). Energy conservation through 

product - integrated feedback: The roles of goal - setting and social 

orientation,  Elsevier. The Netherlands. 2002.  

McClelland, Lou. Stuart W. Cook. (1980). Promoting Energy Conservation in 

Master - Metered Apartments through Group Financial Incentives, Scripta 

publishing co. 1980.  

McKane, A. I. Rhyne, A. Lekov, L. Thompson and M.A. Piett e. (2008).  

Automating Demand Response: The Missing Link in the Electricity Value 

Chain, Ernest orlando Lawrence Berkeley national laboratory. August 2008.  

McMakin, Andrea H. Elizabeth L. Malone and Regina E. Lundgren. Motivating 

residents to conserve ener gy without financial incentives.  

Mills, Evan. Norman Bourassa, Mary Ann Piette, Hannah Friedman, Tudi 

Haasl, Tehesia Powell and David Claridge. (2005). The Cost - Effectiveness 

of Commissioning New and Existing Commercial Buildings: Lessons from 224 

Building s. May 4 - 6, 2005.  

Moezzi, Mithra. Charles Goldman, Osman Sezgen, Ranjit Bharvirkar and 

Nicole Hopper. (2004). Real time pricing and the real live firm, Ernest 

orlando Lawrence Berkeley national laboratory. August 2004.  

Mountain, Dean C. (2007). Real - Time F eedback and Residential Electricity 

Consumption: British Columbia and Newfoundland and Labrador Pilots. June 

2007.  



RESPOND 2010  
 

70 
 

Mountain, Dean C. Evelyn L. Lawson. (1994). Some initial evidence of 

Canadian responsiveness to time - of - use electricity rates: Detailed daily  

and monthly analysis, Elsevier. September 1994.  

Myors, Paul. Rachel OôLeary and Rob Helstroom. (2005). Multi Unit 

Residential Buildings Energy & Peak Demand Study, Energy Australia. 

October 2005.  

Neenan, B. (2009). Residential Electricity Use Feedback: A  Research 

Synthesis and Economic Framework, EPRI. February 2009.  

Neenan, B. (2009). Residential Electricity Use Feedback: A Research 

Synthesis and Economic Framework, EPRI. February 2009.  

Not a pilot a pilot plan can you look.  

ORBIS ENVIRONMENTAL PTY LTD. ELECTRICAL DEMAND LOAD SHIFTING PROGRAM ST 

GEORGE & SUTHERLAND DEMONSTRATION PROJECT. 

Osbaldiston, Richard. Kennon M. Sheldon. (2003). Promoting 

internalizedmotivation for environmentally responsible behavior: A 

prospective study of environmental goals, AP. 20 May 2003.  

Ouyang, Jinlong. Kazunori Hokao. (2009). Energy - saving potential by 

improving occupantsô behavior in urban residential sector in Hangzhou 

City, China, Elsevier. Japan. 2009.  

Pacific Northwest Gridwise Testbed Demonstration Projects. Pacif ic 

Northwest National Laboratory. October 2007  

Pacific Northwest Gridwise Testbed Demonstration Projects. Pacific 

Northwest National Laboratory. October 2007. Part II.  

Pacific Northwest National Laboratory. Pacific Northwest Gridwise Testbed 

Demonstration  Projects. October 2007.  

Partridge, Emma. Caitlin McGee. (2007). CUSTOMER SURVEY FEEDBACK FROM 

DMPP INVESTIGATIONS, Institute for Sustainable Futures. 2007.  

Piette, M.A. S. Kiliccote and G. Ghatikar. (2007). Design and 

Implementation of an Open, Interoper able Automated Demand Response 

Infrastructure, Ernest orlando Lawrence Berkeley national laboratory. 

October 2007.  

Piette, Mary Ann. David S. Watson, Naoya Motegi and Norman Bourassa. 

(2005). Findings from the 2004 Fully Automated Demand Response Tests in  

Large Facilities, DRRC. September 7, 2005.  

Piette, Mary Ann. David Watson, Naoya Motegi and Sila Kiliccote. (2007). 

Automated Critical Peak Pricing Field Tests: 2006 Pilot Program 

Description and Results, DRRC. June 19, 2007.  



RESPOND 2010  
 

71 
 

Piette, Mary Ann. Sila Kilic cote. (2006). Summary of the 2006 automated 

demand response pilot, Table of contents. USA.  

Poortinga, Wouter. Linda Steg, Charles Vlek and Gerwin Wiersma. (2003). 

Household preferences for energy - saving measures: A conjoint analysis, 

Elsevier. 12 February 2002.  

Quesnelle, Ken. (2004).  Pay -  As- You- Go- Power Treating Electricity as a 

Commodity, The North American Power Grid. January 20, 2004.  

Rankin, R. P.G. Rousseau. (2007). Demand side management in South Africa 

at industrial residence water heating system s using in line water heating 

methodology, Elsevier. 19 July 2007.  

Reiss, Peter C. Matthew W. White. (2008). What changes energy 

consumption? Prices and public pressures, RAND.  

Rocky Mountain Institute Boulder, Colorado. AUTOMATED DEMAND RESPONSE 

SYSTEM PILOT.  

Rubinstein, F. D. Bolotov, M. Levi, K. Powell and P. Schwartz. (2008). 

The Advantages of Highly Controlled Lighting for Offices and Commercial 

Buildings, Ernest orlando Lawrence Berkeley national laboratory. August 

2008.  

Ryan, Andrew. (2009). Demand Side Market Participation Report, Global 

Insight. UK. July 2009.  

Schneider Electric, CASSIA Energy Management System.  

Schultz, P. Wesley. (2008). The Constructive, Destructive, and 

Reconstructive Power or Social Norms, BECC.  

SCHWARZ, PETER M. THOMAS N. T AYLOR, MATTHEW BIRMINGHAM, and SHANA L. 

DARDAN. (2002). INDUSTRIAL RESPONSE TO ELECTRICITY REAL - TIME PRICES: 

SHORT RUN AND LONG RUN, Western Economic Association International. 

October 2002.  

Sernhed, Kerstin. Jurek Pyrko and Juozas Abaravicius. (2003). Bil l me 

this way! ï customer preferences regarding electricity bills in Sweden. 

ECEEE. 

SEXTON, RICHARD J. NANCY BROWN JOHNSON and AKIRA KONAKAYAMA. (1987). 

Consumer Response to Continuous - Display Electricity - Use Monitors in a 

Time - of - Use Pricing Experiment, J OURNAL OF CONSUMER RESEARCH. June 1987.  

Shippee, Glenn. W. Larry Gregory. (1982). Public Commitment and Energy 

Conservation. 1982.  

Siero, Frans W. ARNOLD B. BAKKER, GERDA B. DEKKER AND MARCEL T.C. VAN DEN 

BURG.(1996).CHANGING ORGANIZATIONAL ENERGY CONSUMPTION BEHAVIOUR through 

comparative feedback, University of Groningen. The Netherlands. 1996.  



RESPOND 2010  
 

72 
 

SKM. Demand Management and Planning Project. 7 April 2008.  

SKM. Power Factor Correction. March 2004.  

SKM. Standby Generation for Demand Management. 7 April 2008.  

Slavin, Robert E. (1978). A group contingency for electricity 

conservation in master metered apartments. January 1978.  

Stokke, Andreas V. Gerard L. Doorman and Torgeir Ericson. (2009). An 

Analysis of a Demand Charge Electricity Grid Tariff in the Residenti al 

Sector, Statistics Norway, Research Department. Norway.  January 2009.  

Sunderhauf, Steve. (2009). National Town Meeting on Demand Response. July 

14, 2009.  

Tachibana, Debra L.O. Karen A. Brattesani. (2003). Seattleôs conservation 

kit program ï transformi ng the residental use of compact flourescent 

lighting, energy program evaluation conference, Seattle. August 2003.  

TAYLOR, THOMAS N. PETER M. SCHWARZ and JAMES E. COCHELL. (2005). 24/7 

Hourly Response to Electricity Real - Time Pricing with up to Eight Summe rs 

of Experience, Journal of Regulatory Economics. The Netherlands. 2005.  

TAYLOR, THOMAS N. PETER M. SCHWARZ and JAMES E. COCHELL. (2005). 24/7 

Hourly Response to Electricity Real - Time Pricing with up to Eight Summers 

of Experience.  

Taylor, Thomas N. Pet er M. Schwarz.  (1990). The long - run effects of a 

time - of - use demand charge, Wiley Blackwell. 1990.  

TESTIMONY OF MS. ANITA EIDE. November 24th, 2000.  

Time - of - Day / Energy Watch Pilot Programs  

Ueno, Tsuyoshi. Fuminori Sano, Osamu Saeki and Kiichiro Tsuji. (2005). 

Effectiveness of an energy - consumption information system on energy 

savings in residential houses based on monitored data, Elsevier. 14 June 

2005.  

Van Rensburg, Louise and Mattias Bjornfors.(2009). ENERGY DEMAND RESEARCH 

PROJECT, ofgem. March 2009 .  

Violette, Dan. Jeff Erickson and Mary Klos. (2007). FINAL REPORT FOR THE 

MYPOWER PRICING SEGMENTS EVALUATION, Summit blue. December 21, 2007.  

Voytas, Rick. (2006).  AmerenUECritical Peak Pricing Pilot, Ameren. June 

26, 2006.  

Wilhite, Harold. (2002). Adv ances in the use of consumption feedback 

information in energy billing: the experiences of a Norwegian energy 

utility, Lyse Energi.  



RESPOND 2010  
 

73 
 

Wilhite, Harold. Rich Ling. (1994). Measured energy savings from a more 

informative energy bill, Elsevier. Norway. 8 Novemb er 1994.  

Wilhite, Harold. Rich Ling. (1995). Measured energy savings from a more 

informative energy bill, Elsevier.  

WINETT, RICHARD A. JOHN H. KAGEL. (1984). Effects of information 

presentation format on resource use in field studies. JOURNAL OF CONSUMER 

RESEARCH. September 1984.  

Wolak, Frank A. Residential Customer Response to Real - Time Pricing: The 

Anaheim Critical - Peak Pricing Experiment. May 24, 2006.  

Wood, G. and M. Newborough.(2003).  Dynamic energy - consumption indicators 

for domestic appliances:envi ronment, behaviour and design, Elsevier. 

Scotland. 2003.  

Zarnikau, J. G. Landreth, I. Hallett and S.C. Kumbhakar. (2005). 

Industrial customer response to wholesale prices in the restructured 

Texas electricity market, Elsevier.  


