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INTRODUCTION

C

urrently, almost all of Ontario’s electricity
consumers are equipped with smart meters
and charged for electricity based on the
Time-Of-Use (TOU) pricing scheme. The aim of TOU
is to leverage the economic value of conservation
by providing customers with financial incentives to
reduce or shift electricity usage away from periods
of the day when the provincial system demand is
high. By smoothing out the daily system load profile,
the province can defer or avoid the need to make
costly investments in new or replacement generation,
transmission, and distribution resources, governments
are able to offset the costs of building new generation
facilities, and LDCs benefit from more efficient use of
their equipment and transportation infrastructure as
they face a growing customer base. Following the
installation of smart meters and the launch of TOU,
efforts were made to educate the public on the pricing
structure, including the financial and environmental
benefits of load-shifting and general conservation. To
this day, policymakers and LDCs continue to invest
resources into teaching Ontarians about TOU and
identifying rate ratios that would be most effective in
encouraging demand shifting.

it becomes clear that Ontario’s TOU pricing model
is not adequately achieving its conservation and
demand management goals.
One reason for the less-than-anticipated impact
is that most of the tactics tried in the past share a
common assumption: that people will respond
rationally to education and pricing incentives, and
that they will align their behaviour to their stated
beliefs (after all, the majority of Ontarians claim
that they care about energy conservation). And yet,
similar rational, educational, and financial incentives
have had limited success, if any, in solving behavioural
challenges in other domains such as compliance
with prescription drugs, frequency and intensity of
exercise, and adequate financial savings. Even when
equipped with good intentions and the requisite
information, people engage in irrational behaviours;
for example, education campaigns targeting smoking
cessation and texting and driving have had minimal
behavioural impact relative to their cost. As data has
shown again and again, purely educational strategies
and straightforward economic incentives, like price
hikes and fines, are often insufficient by themselves
to motivate true or lasting behavioural change.

Although the Ontario government has been
progressive in demonstrating its dedication to energy
conservation and demand management (Ontario
was the first jurisdiction in the world to mandate
the installation of smart meters for all low usage
customers1), adjustments in consumer behaviour have
remained limited. Recent impact analyses outlined
in the OEB’s RPP Roadmap suggest that “TOU
pricing has been moderately effective in influencing
residential consumers to load shift, and that small
business consumers appear to be responding very
little or not at all”.2 One study evaluating the impact
of TOU rates on consumption found a total seasonal
shift of only 1% overall, and a 2.8% average reduction
in on-peak consumption over the course of a year.3
Another study evaluating the effectiveness of TOU
pricing in Ontario concluded that the current scheme
is far from optimal, and that it has in fact resulted in
an increase of the mean peak-to-average ratio rather
than a decrease.4 Comparing these results to the
~9.9% peak reduction found in Californian TOU pilots5,

Ministry of Energy (2013). Achieving Balance: Ontario’s Long-term Energy Plan. Retrieved from:
http://www.energy.gov.on.ca/en/files/2014/10/LTEP_2013_English_WEB.pdf
2
Ontario Energy Board (2015). RPP Roadmap - Report to the Board. Retrieved from:
http://www.ontarioenergyboard.ca/oeb/_Documents/EB-2004-0205_RPP_Roadmap_Report_of_the_Board_20151116.pdf
3
Navigant (2013). Time of Use Rates in Ontario. Part 1: Impact Analysis. Retrieved from:
http://www.ontarioenergyboard.ca/oeb/_Documents/EB-2004-0205_Navigant_report_TOU_Rates_in_Ontario_Part_1_201312.pdf
4
Adepetu, Rezaei, Lizotte, and Keshav (2013). Critiquing Time-of-Use Pricing in Ontario. University of Waterloo.
5
Faruqui, Ahmad. “Dynamic Pricing - The Bridge To A Smart Energy Future”. 2013. Presentation. Retrieved from:
http://www.brattle.com/system/publications/pdfs/000/004/925/original/Dynamic_pricing__the_bridge_to_a_smart_energy_future_Faruqui_World_Smart_Grid_Forum_082513.pdf?1380118695
1
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INTRODUCTION

Policymakers and LDCs across the province are
turning to Behavioural Economics to provide insights
and techniques based in a customer-centric approach
to influence consumption behaviour. Before we
discuss these, it is important to note that many LDCs
have already been using these techniques for quite
some time. Examples include embedding historical
consumption information in an electricity bill and
providing feedback through online portals. Although
these may not have been intended as behavioural
“nudges” to drive CDM targets, research indicates that
providing information such as this is effective.
More
recent
consumer-centric
programs
undertaken by LDCs build on these techniques with
an intentional goal of using insights from behavioural
research to encourage customers to shift or reduce
their consumption. For example, in 2014, Hydro One,
in partnership with the IESO and Opower, launched a
social benchmarking pilot amongst 50,000 Hydro One
customers. The opt-out program involved sending
customers a Home Energy Report that included
information on how their household consumption
compared to average and energy efficient consumers
in similar homes. The aim of this pilot was to
drive conservation by leveraging a psychological
phenomenon called “social proof” which is the human
tendency to look to others for guidance on how to act.
Similar benchmarking pilots are underway at Milton
Hydro and Horizon Utilities Corp in partnership with
Simple Energy.
An initiative called “Keep the Cool in T.O.”,
introduced in 2013 by Toronto Hydro, utilized a
behaviour-based approach to encourage business
owners to shut their doors to the street during the
summertime. Using a simple “nudge” in the form
of a blue decal on the door, business owners were
reducing the amount of electricity wasted as cooled
air escaped outside. An interactive online map that
plotted businesses displaying the decal encouraged
participation by drawing on the human tendency to
follow social norms (“Well, if everyone else on my
block is doing it, so should I”).
There has been heightened interest by government
agencies in identifying behavioural based approaches
to driving TOU adoption. Last year, the Ontario
Energy Board (OEB) engaged BEworks to apply a
behavioural lens to research the ways in which Ontario
consumers are (and are not) complying with TOU
schedules. Using sample electricity bills from two of
the province’s largest LDCs (Toronto Hydro and Hydro
One), BEworks explored how Ontarians typically
interact with their bill and how this impacts their

consumption behaviour. Through surveys, online clicktracking studies, and panel experiments, BEworks
systematically redesigned a typical electricity bill
capable of outperforming currently in-market utility
bills in online tests evaluating clarity and fluency.
Furthermore, by introducing small “nudges” in the
form of a benchmark (“you have consumed more
electricity than your seasonal average”) and calls to
action via a pledge, BEworks was able to increase
participants’ intent to conserve energy or to shift their
usage away from peak periods.6 The resulting report,
Analyzing and Nudging Energy Conservation and
Demand Shifting Through Time of Use Compliance,
was included in the OEB’s 2015 RPP Roadmap.7 Since
its release, BEworks has partnered with NewmarketTay Power Distribution Limited (NTPDL) with financial
support from the IESO to build on this knowledge
through additional online panel and eye-tracking
experiments, culminating in a planned field test of
optimized bill designs in 2016.
These studies, in conjunction with prior work in
the domain, provide evidence for the effectiveness
of behavioural interventions at driving conservation
and demand management. These low-cost “nudges”,
which can be embedded in customer communications
materials such as electricity bills, are being used more
and more often by governments and companies around
the globe with great success.8 The goal of the current
report is to equip the LDC audience with the tools they
need to implement these behavioural interventions
effectively. In what follows, we provide an overview of
Behavioural Economics (BE), including how it can be
used to improve the relationship between LDCs and
their customers, as well as to drive TOU compliance.

For more information see “Previous Research” section on page 9
BEworks (2014): Analyzing and Nudging Energy Conservation and Demand Shifting Through Time of Use Compliance
http://www.ontarioenergyboard.ca/oeb/_Documents/EB-2004-0205/BEworks_TOU_Report.pdf
8
See http://www.behaviouralinsights.co.uk/ or https://sbst.gov/work/
6
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BEHAVIOURAL ECONOMICS
AN INTRODUCTION TO BE AND ITS APPLICATION

B

ehavioural Economics is the study of how
people make economic decisions, such as the
choice between spending today and saving
for the future, the gap that often exists between what
people ought to do versus what they actually do and
further, between what they say they want to do and
what they actually do. These deviations are often
systematic, meaning that how people will behave in
a given situation can be predictable. For instance,
we know that when employees are given the option
to enrol in a retirement savings program, fewer than
25% typically do, even when employers offer to match
a portion of their contribution. Although enrolling
in these programs is a rational behaviour for most
people, and most say they care about their retirement
strategy, it predictably takes years for them to
finally enrol. We often turn to education to influence
behaviour. Investment seminars are designed to
inform people of why and how they can save for the
retirement. In a comprehensive study9 on the effect of
financial education seminars, it was found that 100%
of attendees planned to enrol in retirement savings.
However, after six months, only 14% actually did. Even
with the motivation to do the right behaviour, the gap
between intentions and behaviour is not insignificant.
Behavioural Economics offers a new approach to
influencing human behaviour. We can look to the
success that the discipline has had in helping people
save for retirement as an example of its impact. One
approach lead by BE thinking is the power of defaults

in driving retirement savings. It turns out that when
people are defaulted in to an employer-sponsored
retirement savings program versus having to opt-in,
not surprisingly, more are likely to stay enrolled in the
program. The magnitude, however, is very surprising.
On average, fewer than 20% of eligible employees
will enrol in a retirement savings program. But when
the program is designed such that employees are
defaulted in unless they opt-out, the participation
rate exceeds 75%. In other words, making it simple for
people by completing the enrolment form and making
the primary choices of contribution amount and
investment vehicle makes a significant difference.10
You can think of the practical application of
Behavioural Economics as resting on two pillars.
The first pillar is the study of the processes that
drive predictably irrational behaviour, including the
mental processes of heuristics and biases. The second
pillar is the concept of “nudging”, or strategically
designing the environment in which a decision is
made to increase the likelihood of desired outcomes.
Importantly, both these pillars are supported by a
foundation of experimentation. Experimentation is
inherent to both the revelation of the biases that affect
decision making, and the construction and design of
nudges to influence it. The scientific method provides
the empirical framework to evaluate the impact that
nudges have on behaviour.

Choi, J.J., Laibson, D., Madrian, B.C., & Metrick, A. (2005). Saving for retirement on the path of least resistance.
RODNEY L WHITE CENTER FOR FINANCIAL RESEARCH-WORKING PAPERS-, 9.
10
Benartzi, S. (2012). Save more tomorrow: Practical behavioural finance solutions to improve 401 (k) plans. Penguin.
9
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PILLAR 1 — HEURISTICS AND BIASES
(HUMAN IRRATIONALITY)

O

ne explanation for predictable irrationality is
the theory known as “bounded rationality”. To
make fully rational decisions, to be logical and
reasonable, we must follow a decision-making process
that depends on a careful analytical framework. The
steps in this process include determining what factors
matter in the decision, gathering data about each of
those factors, assessing the reliability and validity
of that data, identifying alternatives, weighing the
costs and benefits of all alternatives, and ultimately,
choosing the optimal course of action. Other steps
include getting feedback on each of these steps to
ensure full rigour and objectivity. This process is a
worthwhile endeavor when the consequences of the
decision are significant, the information is available to
facilitate the decision-making, and there is adequate
time to think the decision through. This decisionmaking process, sometimes referred to as System 2
thinking, can be a cumbersome process. There are
limits on the time and mental energy people have
to follow this evaluation model, hence the term
“bounded” rationality. Heuristics are an alterative to
this process of comprehensive analysis. Heuristics
are inferences that we make to guide our decisions.
We make these inferences by drawing from a number
of sources such as gut instinct, advice from trusted
experts, direction from authority, past experience,
or environmental cues like social norms (e.g. “what
do other people do when confronted with this
choice?”). These insights are often reliable in guiding
decisions. Unfortunately, because these shortcuts are
not subject to the scrutiny of careful analysis, these
approaches are vulnerable to bias. Tying this back to
the retirement example, we can see that many people

follow bad advice about investment decisions. Rather
than take the time to conduct thorough research and
make sound investment decisions, people fall back on
heuristics and get persuaded to invest in products not
suited to their needs, or scams, or do nothing at all.

PILLAR 2 — NUDGES AND CHOICE ARCHITECTURE

O

nce the psychological biases that are likely
to impact a decision have been identified, it
is possible to construct environments where
optimal decisions are more likely to occur. For example,
since we know that people are likely to look to the
behaviour of others when deciding on a course of action,
we may be able to effectively “nudge” the decision
maker towards a behaviour by simply informing them
that others have chosen to act in that way.
Nudges can take many forms and can leverage
a variety of human biases. Anytime a policymaker,
executive, designer, or manager introduces a context
in which a decision is required, careful attention
to the “choice architecture” or the factors in the
environment that may encourage or discourage
particular decisions can increase the likelihood of
success. Skilled choice architects introduce nudges
at key behavioural impact points, resulting in greater
likelihood of desired outcomes.
The current TOU model in Ontario is designed
to provide consumers with a financial incentive to
conserve energy and reduce demand during peak
periods. The use of BE provides a broader lens into
other non-price based tactics that can be used to
more effectively draw attention to TOU pricing, and
nudge consumers toward conserving energy and
managing demand.
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COMMON BIASES, HEURISTICS AND NUDGES RELATED TO ENERGY AND CONSERVATION
BIAS OR HEURISTIC
LOSS AVERSION — we are more sensitive to the negative impact of losing something
than the positive impact of gaining something of identical value. Because of this, we
may work harder to avoid a loss than to obtain an equivalent gain.
For example, imagine how disappointed you’d feel if you lost $100 from your
wallet. Most people would feel more pain from this experience than they would feel
happiness if they had randomly found $100 on the street.

MENTAL ACCOUNTING — we tend to separate our money into into separate,
non-transferrable categories or “accounts” based on   subjective criteria like the
source of the money.
For example, people will spend bonuses or unexpected windfalls differently than
their regular income. Mentally, these assets are represented differently even
though they contribute equally to one’s overall wealth.

CONSISTENCY BIAS —

we have a desire to maintain consistency in our selfconcept. Therefore, we will retroactively adjust our past attitudes and beliefs to
align with our current ones. We are motivated to act in a way that is consistent
with past expressions of our attitudes and beliefs.
For example, if we publicly commit to a cause we may inaccurately recall that we
have always been very passionate about the topic and we are likely to adjust our
future behaviour to align better with it.

SOCIAL PROOF — we often look to the behaviour of others for guidance on how
to act. This effect is stronger if the observed group is similar to oneself.
For example, if you cross a group of people on the street all looking up at the sky
then you are likely to look in that direction as well.

STATUS QUO BIAS —

We tend to want to stick with a previously established
behaviour or maintain the status quo by doing nothing to change it.
For example, when it comes to our retirement savings contributions, our insurance
policies, our computer’s default settings, or organ donation enrolment, we rarely
feel motivated to change the options that have already been selected. We stick
with the contribution amount we set when we originally enrolled in the retirement
plan and our decision regarding organ donation that we made years ago when
signing up for a driver’s licence.

OPTIMISM BIAS — When trying to anticipate future events, we overestimate the
likelihood of positive events, and underestimate the likelihood of negative events.
For example, a majority of people believe they are less at risk of contracting cancer,
experiencing a car accident, and losing money in the stock market than objective
probability suggests.

SAMPLE “NUDGE” OR CHOICE ARCHITECTURE
Highlight what a customer has lost (or may
lose) by not performing a desired behaviour
such as conserving electricity, signing up for
e-bills, logging into an online portal, or enrolling
in pre-authorized payments. Better yet, provide
customers with a credit or perk that will be
revoked if the desired action is not performed
(i.e. you will lose access to the VIP section of
your online portal if you do not log in this week)
Providing customers with a cash credit on their
bill would likely be perceived differently than
providing them with a lower rates even when
both reduce their overall bill total by the same
amount.

Pledges or pre-commitments to conserve or
shift demand can lead to greater likelihood of
future actions that align with desired outcomes.
This is because consumers will want to maintain
their self concept of people who follow through
with their commitments.

To motivate conservation, many organizations
are providing energy consumers with social
benchmarking information. Often, when their
consumption is higher than the majority of
people similar to them, they will naturally want
conform to the social norm by reducing their
consumption.
Since we are unlikely to revisit our past
decisions, it is important to create positive and
effective defaults. Programmable thermostats
are a good example of a system that defaults
individuals into a desired behaviour.

Concretization translates statistical information
to concrete experiences. This facilitates the
intuitive understanding, which can motivate
future behaviour. Use concretization to make the
future consequences of an action explicit and
give customers clear feedback on how they are
contributing to the solution or the problem.
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A FOUNDATION IN EXPERIMENTATION

EXPERIMENTATION REMAINS CENTRAL TO THE IDENTIFICATION OF HOW
HUMANS MAKE DECISIONS, AS WELL AS TESTING RECOMMENDATIONS
FOR THE STRUCTURING OF DECISION ENVIRONMENTS.

WHY EXPERIMENT?

E

xperimentation
enables
innovation
and
creates clarity by providing a methodology to
examine the causal impact of changes in the
environment on behaviour (e.g. new email messaging,
envelope colour, bill statement appearance).
Without this evidence of impact, decision-making
becomes difficult, as basic questions, such as “What
worked (performance)?”, “How did it compare to
past interventions (opportunity cost)?”, and “Why
did something not perform as well as we expected
(learning)?”, are difficult to answer. In addition,
experimentation drives innovation through the
democratization of the ideation process. Ideas can
be generated by anyone, from front-line staff to the
highest-paid person, and properly vetted through
testing rather than validated by “gut checks.”

Behavioural economics offers a framework to study
and influence human behaviour.
Drawing on this, we can:

A
B
C

Unravel the reasons why the rational,
incentive-based TOU pricing scheme has not
achieved the province’s goals as predicted.
Highlight non-financial, nudge tactics that
can be used to effectively draw attention
to TOU pricing, and motivate consumers
towards desirable energy conservation and
demand management behaviours.
Employ evidence-based methods to evaluate
and measure the impact of these strategies
on consumer behaviour.

WHAT IS AN EXPERIMENT?

A

n experiment tests the validity of a hypothesis.
In an optimally-designed experiment, a change
in an independent variable (environment)
leads to a change in a dependent variable (outcome),
while all other factors (confounding variables)
are held constant or are controlled for. Careful
measurement and analysis of data resulting from an
experiment can inform the nature of the relationship
between different variables or help create cause-andeffect relationships, which can then be extrapolated
to additional scenarios or testing locations. A welldesigned experiment also needs to factor in the sample
size (number of participants) that will be required to
generate an effect of a measurable magnitude, as well
as produce data that will lend themselves to statistical
analyses of sufficient rigour.
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PREVIOUS RESEARCH
A SUMMARY OF PRIOR WORK

A

s part of their 2014 mandate, the Ontario
Energy Board engaged BEworks to conduct
a review of the barriers to consumer
adoption of TOU, and to identify ways to increase
the effectiveness of TOU-pricing using behavioural
insights.
Our approach to the challenge began with a set
of hypotheses that could be used to explain why
consumers are not responding to TOU pricing as
expected. These potential behavioural deterrents can
be clustered into four categories:

1

2
3
4

AWARENESS —

People are simply unaware
of the fact that they pay different rates for
energy at different times of the day. Those
receiving energy bills may, for example, only
look at their total amount due, and pay little
to no attention to details regarding the TOU
periods.

COMPREHENSION — While consumers may
know their energy bills are priced based on
TOU, they may not know how to interpret
their bills, or how to change their energy
usage behaviour.
MOTIVATION —

It could be the case that
while people are fully aware of the way
electricity is priced, and understand the times
and costs associated with each of the time
periods, the financial incentive on its own may
not be sufficient enough to motivate a change
in behaviour.

MAITENANCE — Even when awareness and

comprehension of the program are high, it is
difficult to maintain consumers’ motivation to
comply with TOU schedules. Unfortunately,
people have a tendency to fall back on
habitual, easy behaviours even with the best
of intentions to conserve.

In the first two phases of the project, we examined
Ontarians’ current levels of awareness and
comprehension. We began by administering an
Energy Consumer Survey to a sample of bill payers.

MAIN FINDINGS

We found that while awareness of TOU pricing was
moderately high, comprehension was very low.
Overall, a large proportion of respondents were aware
of how electricity was priced in Ontario, but few were
able to recall the basic details of the program (e.g. the
changes in mid-peak times during summer and winter
months). Most respondents struggled with defining
a kilowatt-hour and although the majority indicated
that they found the TOU schedule illustration easy to
understand, only a very small proportion of Ontarians
were able to correctly apply the information to
reduce costs.
The Energy Consumer Survey was followed by a
Bill Click-Tracking Study. The majority of our efforts
following the survey focused on the electricity bill,
83% of consumers claim to read their bill, making it a
reliable and cost effective communication channel. In
the Bill Click-Tracking Study, we used click-tracking
as an online proxy for eye-tracking in order to assess
the relationship between attention and processing of
bill information. The latter study aimed at assessing
what Ontarians attend to on their bills and how this
influences their comprehension and usage of TOU
schedules.

MAIN FINDINGS

We found that attending to TOU and consumption
bill regions was associated with increased
comprehension and recall of TOU-based information.
This supports earlier rationale suggesting that there is
significant merit in using the bill as a platform for TOU
interventions.
In the second phase of the project, we evaluated
participant responses to nine current and redesigned
individual elements of a typical electricity bill (e.g.
household consumption, recall, and persuasiveness to
conserve or shift electricity consumption. The goal
of redesigning the bill elements was to present
information about TOU in a manner that would
motivate consumers to consider TOU schedules
and rates when making decisions about electricity
consumption.
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Most expensive
time of day!

ON-Peak

You used:

You used:

You Pay:

You Pay:

You Pay:

13.5 ¢ / kWh

$44.01

MAIN FINDINGS

The bill elements that were redesigned by the BEworks
team outperformed currently inmarket controls on
measures such as comprehension and recall. In addition,
by including a benchmark (“you have consumed more
energy than your seasonal average”) and calls to action
via a pledge, we were able to increase participants’
motivation to conserve energy or to shift consumption
to off-peak times of day.
In the final phases of our study, we created five
complete bills by compiling the best-performing
elements and nudges from the series of experiments
described above.

MAIN FINDINGS

We found that two of the reengineered bills
outperformed currently in-market utility bills on
numerous key metrics of clarity and fluency. Our
evidence suggests that a bill statement, when
optimized, offers a viable, low-cost platform by which
to influence energy conservation behaviour.

OFF-Peak

You used:

326 kWh

Current presentation of TOU consumption information

MID-Peak

144 kWh
11.2 ¢ / kWh
$22.31

144 kWh
7.5 ¢ / kWh
$38.18

Redesigned presentation of TOU consumption information

Over the past year, BEworks has been building on
these findings in partnership with the IESO and
NTPDL. Through a series of controlled experiments
using online testing, lab studies, mouse-tracking, and
eye-tracking studies, we have evaluated an additional
set of redesigned bill elements and complete electricity
bills. We are currently in the process of bringing
these redesigned bills to a large scale randomized
controlled trial where they can be empirically tested
against currently in-market versions. The goal is to
use the typical electricity bill to increase awareness,
comprehension,
motivation,
and
maintenance
amongst this real-world sample. Our work in the lab
suggests that these newly designed bills will improve
the first three metrics (awareness, comprehension,
motivation). With the in-field trial, we will be able to
evaluate the persistence of this intervention as we
track participants’ consumption over six months.
The purpose of the following section is to share
the insights we’ve collected so far with the broader
LDC community through a collection of bill design
recommendations.
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BILL DESIGN BEST PRACTICES
RECOMMENDATIONS INSPIRED BY BEHAVIOURAL RESEARCH

T

he most frequent point of interaction
between Ontarians and their utility providers
is the regular electricity bill. Around 83% of
Ontarians claim to read their electricity bill11 and for
the majority, this is the extent of the relationship they
have with their LDC. This makes the monthly bill one
of the most important touch-points in the distributorconsumer relationship. Despite its pervasiveness, few
LDCs in the province are leveraging this channel to
reach demand-management targets.

We suggest that, contrary to common assumptions,
LDCs do not need to provide more information to
customers in order to motivate demand shifting.
Instead they must optimize the ways in which
information is presented on their bills. Research has
found that the exact same usage information can
be reframed to drive remarkably different rates of
comprehension, recall, and intentions to conserve.12
Below is a list of bill design best practices according
to our research in the behavioural sciences.

COMMUNICATION TONE
The way utility providers interact with their customers
is changing. Until recently, the relationship between
energy providers and their customers was generally
a highly structured market transaction. Customers
simply purchased a commodity with little variance in
quality at a regulated price. Natural local monopolies
and a lack of competition amongst distributors
limited LDCs’ incentive to provide more than a basic
customer experience. Providers only communicated
with their customers when a bill was due or a service
change was approaching. Similarly, consumers
were accustomed to this largely mechanical market
transaction.
Forward-thinking utility companies are beginning to
shift away from this traditional market relationship.
They are beginning to treat customers more socially.
This is a trend that has been developing in the business
world over the last few decades. Companies such as
State Farm (“Like a good neighbour, State Farm is
there.”) and the Home Depot (“You can do it. We can
help.”), along with many others have discovered that
treating customers like friends or family increases
loyalty, retention and receptiveness.13 14
Likewise, utility companies are modifying their
communication strategy by using messaging that is
more personal and accessible. This approach puts a
utility company in a better position to influence their
customers’ consumption habits, reach conservation
targets, and may also lead to better reactions in the
face of rate increases or billing misprints (after all,
they’re a friend). Furthermore, by building a more
social relationship through a consumer-focused
communication strategy, LDCs are better equipped
to educate their customers and influence their
behaviour.

11
BEworks (2014): Analyzing and Nudging Energy Conservation and Demand Shifting Through Time of Use Compliance
http://www.ontarioenergyboard.ca/oeb/_Documents/EB-2004-0205/BEworks_TOU_Report.pdf
12
BEworks (2014): Analyzing and Nudging Energy Conservation and Demand Shifting Through Time of Use Compliance
http://www.ontarioenergyboard.ca/oeb/_Documents/EB-2004-0205/BEworks_TOU_Report.pdf
13
Muniz Jr, A. M., & O’Guinn, T. C. (2001). Brand community. Journal of Consumer Research, 27(4), 412-432.
14
Aggarwal, P., & Larrick, R. P. (2012). When consumers care about being treated fairly: The interaction of relationship norms and
fairness norms. Journal of Consumer Psychology, 22(1), 114-127.
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BILL DESIGN BEST PRACTICES

1

2

KEEP IT CONVERSATIONAL —

Humans
process conversational language in a unique
and specialized way compared to other mental
tasks.15 Being social creatures, conversing
with others is typically natural and relatively
effortless. Our research showed that bills which
had a conversational tone were associated
with greater motivation to shift to off-peak
times of day and were liked and understood
better than nonconversational bills.16 The
Ontario Energy Board has already made steps
in the right direction by requiring LDCs to
include the title “Your Electricity Charges”
above the cost breakdown on most residential
electricity bills. There is an opportunity to
further this approach by including titles such as
“What do I owe?” next to the total due or “Do
you have questions?” next to the company’s
contact details. This technique, which is being
utilized by organizations in various sectors,
not only improves the fluency of the bill,
but it also positions the utility company in a
social context, leading to enhanced customer
satisfaction.

PROVIDE DEFINITIONS OF CHARGES
DIRECTLY NEXT TO THE COST — Research

has found that Ontarians are unclear about
what makes up the delivery and regulatory
charges that are included on a typical
electricity bill.17 This knowledge gap may
limit the effectiveness of TOU as customers
feel discouraged by the large portion of
their bill over which they feel they have little
control. Although electricity bills in Ontario
are required to display a glossary that defines
the categories of charges presented, few
customers are actually referring to these
sections. 18 19 The resulting ambiguity and lack
of control can be demotivating and have a
significant  impact on customer behaviour.
One solution to this problem is to redesign the
layout of the bill to give customers a sense of
control over the charges on their invoice. By
clarifying the components of the total charge

What do I owe?
$104.44
$59.81
$99.20

Total Electricity Usage
Other Charges and Credits1
Water and Sewer Charges2

Your September
Payment is

$263.45

When should I pay by?

September 30th, 2015

LEARNED HELPLESSNESS
Studies in psychology show that individuals
who perceive outcomes as uncontrollable
end up experiencing “learned helplessness,”
whereby they become passive to altering
their behaviour and are unable to learn
that their responding is effective.20

15
Brown- Schmidt, S., & Tanenhaus, M. K. (2008). Real- time investigation of referential domains in unscripted conversation:
A targeted language game approach. Cognitive science, 32(4), 643-684.
16
BEworks (2016). Please refer to Appendix for more details
17
The Gandalf Group (October 9, 2013). Ontario Energy Board: Distribution Charge Focus Groups Final Report.
18
BEworks (2014): Analyzing and Nudging Energy Conservation and Demand Shifting Through Time of Use Compliance
http://www.ontarioenergyboard.ca/oeb/_Documents/EB-2004-0205/BEworks_TOU_Report.pdf
19
BEworks (2015). Refer to Appendix A for more information.
20
Seligman, M. E. (1972). Learned helplessness. Annual review of medicine,23(1), 407-412.
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Your Fixed Charges

Delivery

Most expensive
time of day!

ON-Peak

MID-Peak

OFF-Peak

You used:

You used:

You used:

You Pay:

You Pay:

You Pay:

326 kWh
13.5 ¢ / kWh

$44.01

144 kWh
11.2 ¢ / kWh
$22.31

144 kWh
7.5 ¢ / kWh
$38.18

64.00

Thesea re thec osts of delivering electricityf rom generating stations
across the state to your utilityc ompanyt hent oy ourh omeo rb usiness.
This includes the costst ob uild andm aintaint he transmission and
distribution lines, towers andp oles ando perate state andl ocal electricity
systems.
Ap ortion of thesec harges aref ixed andd on ot changef romm onth to
month. Ther esta re variable and increaseo rd ecrease dependingo nt he
amount of electricityt haty ou use.
The delivery charge also includes costs relating to electricity lost through
distributing electricity to your home or business. Your state electricity
provider collects this money and pays this amount directly to their
suppliers.
When electricity is delivered over a power line, it is normal for a small
amount of power to be consumed or lost as heat. Equipment, such as
wires and transformers, consumes power before it gets to your home or
business.

Regulatory

7.38

Regulatory chargesa re the costso fa dministering the wholesale
electricitys ystema nd maintainingt he reliabilityo ft he stateg rid.

Debt Retirement Charge

6.75

Thed ebt retirement charge pays down thed ebto ft he formerp ower
generator.
Your Previous Charges
Previous Balance
Payment Received - Thank You

168.20
- 168.20

Electricity- This is the cost of the electricitys uppliedt oy ou during this
billingp erioda nd is thep arto ft he bill that is subject to competition. The
electricity consumedi sm ultipliedb y the adjustment factor.T he utility
companyc ollectst hism oney andp ayst hisa mountd irectlyt oo ur
suppliers.
* For a detailed overview of fixed charges refer to back of bill

RECOMMENDATION

AWARENESS

and what they are for, consumers would be
able to more clearly see that they do have
some control over their final bill amount.
A version of an electricity bill designed to
accommodate these changes was tested in a
simulated trial with online participants.21 This
bill displayed definitions for each charge next
to its associated cost in a tabular format. This
information was included on a page separate
from the invoice and the invoice section
displayed only a simple line item equal to the
total of these fixed charges. It was found that
this layout led to better comprehension of
the information, better recall of TOU period
rates and charges, and increased motivation
to conserve on-peak electricity.

COMPREHENSION

MOTIVATION

MAINTENANCE

Keep it conversational

Provide definitions

BEworks (2014): Analyzing and Nudging Energy Conservation and Demand Shifting Through Time of Use Compliance
http://www.ontarioenergyboard.ca/oeb/_Documents/EB-2004-0205/BEworks_TOU_Report.pdf
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FLUENCY — SIMPLICITY AND CLARITY
OF INFORMATION

FLUENCY

C

ontrary to what our intuition tells us, providing
more information does not always improve
comprehension. This is especially true in
the case of electricity bills, which are composed of
concepts and elements that are largely unfamiliar to
most consumers. Providing additional decimal points
where they are not required, displaying information
numerically rather than graphically, condensing
content into small spaces, and utilizing vague or
obscure units of measurement, will negatively impact
comprehension ultimately leading to disengagement.
Once the consumer is disengaged it is difficult to
persuade him or her to look at anything besides
the total amount due. This not only harms an
LDC’s relationship with their customer, turning the
relationship from a social one to a transactional one,
but also limits the effectiveness of messaging aimed
at reducing or shifting consumption.

1

2

Reducing complexity can have a dramatic
influence on customer decisions. Presenting
information in a simple manner increases the
subjective impression of ease associated with
completing a task.23
This principle is known as fluency, and has
been shown to be an influential cue across
a wide array of judgements. Research has
found that the more fluent something is, the
easier it becomes to recall at a later time.
Something that promotes fluent perception
is usually more positively evaluated, and is
seen as being more truthful and credible. For
example, a statement was judged to be more
credible and truthful when it was presented
in an easy to read font, than the identical
statement was when presented in a more
difficult to read font.24

RESPECT THE WHITE SPACE —

It is
cognitively taxing to review and digest dense
text or parse through crowded content. Too
much information in one place can appear
intimidating or overwhelming to a reader.
Research has found that it is common for
people to rely on mental shortcuts in the
face of information overload. These shortcuts
are often vulnerable to bias and can hinder
the decision-making process.22 Furthermore,
overloading a customer with content can
interrupt the reading process causing the
consumer to skip over important sections
of the bill. Surround titles and graphs with
additional white space to improve cognitive
ease and draw the reader’s attention to
important information.

AVOID

TECHNICAL

LANGUAGE

COGNITIVE OVERLOAD
Studies show that too much or complex
information or presentation that is very dense
can lead to cognitive overload and can tax
people’s abilities to process and remember
the information being presented.25
Because people can only hold a limited
amount of new information at once, it is
important that messages and information are
presented as simply as possible, especially
when people are first exposed to it.

—

Comprehension and understanding are
important for one’s ability to accurately
remember the message being conveyed.26
If consumers are not able to decipher the
messages being relayed on the bill, they will
be unable to remember it at a later time and
will not change their behaviour in accordance
with the message. Uncommon words and

Skorich, D. P., & Mavor, K. I. (2013). Cognitive load privileges memory- based over data- driven processing, not group level over person level processing.
British Journal of Social Psychology, 52(3), 469-488.
23
Faruqui, A., & George, S. (2005). Quantifying customer response to dynamic pricing. The Electricity Journal, 18(4), 53-63.
24
Reber, R., Schwarz, N., & Winkielman, P. (2004). Processing fluency and aesthetic pleasure: Is beauty in the perceiver’s processing experience?.Personality and social psychology
25
Paas, F., Renkl, A., & Sweller, J. (2004). Cognitive load theory: Instructional implications of the interaction between information structures and cognitive architecture. Instructional
science, 32(1), 1-8.)
26
Craik, F. I., & Tulving, E. (1975). Depth of processing and the retention of words in episodic memory. Journal of experimental Psychology: general, 104(3), 268.
22
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acronyms can also frustrate customers. Most
people have limited time, attention, and energy,
making it difficult for them to fully process
all billing information shown on a statement.
Presenting
information in technical terms will increase the
likelihood that it will be forgotten or ignored.
It may also strain the relationship between
the customer and utility as it signals a lack of
customer consideration.

What is
On-Peak?

On-Peak electricity is electricity consumed
during the day when demand is high.

When it is necessary to use uncommon language
or acronyms, care should be taken to educate
or inform the consumer. With exceptionally
complex concepts, it can be helpful to offer
analogies, background context, or references
to additional sources of information such as a
website.

3

For example, a kilowatt-hour is a complex metric
that many Ontarians struggle to comprehend.
As a result, most Ontarians overlook their
consumption when it is presented as a kWh
amount on their bill.27 28 This is understandable
because without appropriate context this
number is relatively meaningless. Increasing
the accessibility of this concept can help
improve the fluency of the bill, empower
consumers, and support conservation and
demand management campaigns. Improving
consumer understanding of this unit can be
accomplished through a variety of means. Try
providing a clear and thoughtful definition
with an accompanying example, compare
consumption to an established benchmark, or
concretize the number by drawing on analogies
or comparisons (“you’ve used enough
electricity this month to power an iPhone for
800 years!”).

REFRAMING A kWh
Based on the premise that a kWh is an abstract
concept for many consumers, and therefore
doesn’t effectively influence consumption
behaviour, the Department of Energy and
Climate Change (DECC) and the Behavioural
Insights Team in partnership with John Lewis
Department Stores in the United Kingdom
designed a new label that provided the typical
lifetime energy costs to run an appliance. This
new version was introduced in store along
with the original version that displayed kWh
per year. The results indicate a statistically
significant increase in the sales of the lower
cost-to-run washer dryers likely as a result of
the modified labels.29

consumers remember it better. Simple
visual cues attract consumer attention and
are often less cognitively demanding than
word-based information.30
There are a number of items on a current
electricity bill that could benefit from a visual
representation. The clearest and perhaps most
impactful visuals provide the customer with
feedback on his or her consumption patterns.
Many utility companies already display charts
that communicate electricity usage by day,
by billing term, or by TOU period. There is
evidence to show that customers respond
favourably to these charts and that they
are likely to attend to these regions when
available.31

BE VISUAL — Presenting information visually
in addition to text can increase the time
spent viewing it and improve the customer’s
understanding of that information. Visual
information can help create context so that

27
BEworks (2014): Analyzing and Nudging Energy Conservation and Demand Shifting Through Time of Use Compliance
http://www.ontarioenergyboard.ca/oeb/_Documents/EB-2004-0205/BEworks_TOU_Report.pdf
28
BEworks (2016). Please refer to Appendix for more details
29
Department of Energy & Climate Change. (2014). Evaluation of the DECC/John Lewis energy labeling trial. September 2014.
30
Corradi et al (2013) Oops, I Forgot the Light On! The Cognitive Mechanisms Supporting the Execution of Energy Saving Behaviors. Journal of
Economic Psychology. No, 34 P. 88-96.
31
BEworks (2016). Please refer to Appendix for more details
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VISUAL CUES
Researchers compared the behaviour of participants who were provided feedback on their energy consumption
in the form of ambient lighting signals (red light indicating high consumption and green light indicating low)
or factual numerical data (the numbers of kWh usage). The participants given ambient lighting signals were
not only faster at subsequently programming a thermostat but also used an average of 21% less electricity
than those in the numerical data group.32

HOW TO: DESIGNING EFFECTIVE CONSUMPTION GRAPHS

TOTAL USAGE
(kWh)

COMPARE YOUR USAGE OVER THE PAST YEAR

900
600
300
0

APR
'14

1
2
3
4

1045
kWh

916
kWh

1200

MAY
'14

JUN
'14

JUL
'14

AUG
'14

SEP
'14

OCT
'14

NOV
'14

DEC
'14

JAN
'15

FEB
'15

MAR
'15

APR
'15

MAY
'15

JUN
‘15

Present longitudinal information in a vertical bar graph with time along the x-axis. It improves
participants’ comprehension of the information, as well as the speed at which they process it
relative to the horizontal format.
Emphasize points of comparison by highlighting year-over-year or month-over-month
differences. Increasing the salience of this information reduces the amount of time a customer
spends interpreting the directionality of their current consumption and improves their recall of
the information.
Avoid trying to include too much information in one visual. Simple consumption graphs (ie.
charts depicting dollar costs only or kWh only) are easier to understand and more likely to elicit
conservation and/or shifting behaviour. To motivate shifting behaviour specifically, consider
displaying feedback from the on-peak period only. Drawing attention to on-peak consumption
helps to focus the customer and increases their willingness to shift in the future.
People prefer consumption visuals that use matching units on the axis and in the chart area.
While displaying incongruent information provides more information, it may require more time
and mental energy to interpret.

32
Ham, J., & Midden, C. (2010). Ambient persuasive technology needs little cognitive effort: the differential effects of cognitive load on lighting
feedback versus factual feedback. In Persuasive Technology (pp. 132-142). Springer Berlin Heidelberg.
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4

MAKE IT INTUITIVE — Make the bill content

intuitively instructive by leveraging familiar
concepts. This is especially important when it
comes to promoting TOU compliance which
may not be top of mind or familiar to many
bill readers.
Increase the fluency of billing information by
using a traffic light colour system to
communicate time-of-use period rates,
schedules, and consumption. Carry the coding
system throughout the entire bill so that
readers can easily relate information
displayed in different areas. For example, by
continuously displaying On-Peak information
in red, readers can quickly locate that period’s
consumption and cost as well as its associated
rate and schedule.
Most expensive
time of day!

ON-Peak

MID-Peak

OFF-Peak

You used:

You used:

You used:

You Pay:

You Pay:

You Pay:

326 kWh
13.5 ¢ / kWh

$44.01

144 kWh
11.2 ¢ / kWh
$22.31

144 kWh

Avoid circular representations of time.
Numerous studies show that people perceive
time in a linear fashion moving from left
to right.35 Circular depictions, such as the
TOU schedule used by many utilities in the
province, do not align with people’s natural
spatial representation of a day. This leads
to poor comprehension and difficulty with
recalling period start and end times.36 Visuals
depicting a linear TOU daily schedule have a
clear beginning and end which coincides with
how people think of a day and, therefore, are
easier to process quickly and more likely to
stay top-of-mind.

7.5 ¢ / kWh
$38.18

UNIVERSALITY OF TRAFFIC
SIGNALS
Results from other studies have shown that
colour coding based on traffic light signals
helps to reduce decision complexity. 33 34
Because of their universal familiarity and
meaning, these signals have been used to
stop people from engaging in a number of
behaviours both on and off the road. For
example, research has found that a traffic light
labelling system was effective in promoting
healthy food choices.

Hieke, S., & Wilczynski, P. (2012). Colour Me In–an empirical study on consumer responses to the traffic light signposting system in nutrition labelling. Public health nutrition,
15(05), 773-782. AND Thorndike, A. N., Riis, J., Sonnenberg, L. M., & Levy, D. E. (2014).
34
Traffic-light labels and choice architecture: promoting healthy food choices. American journal of preventive medicine, 46(2), 143-149.
35
Ulrich, R., & Maienborn, C. (2010). Left–right coding of past and future in language: The mental timeline during sentence
36
BEworks (2014): Analyzing and Nudging Energy Conservation and Demand Shifting Through Time of Use Compliance
http://www.ontarioenergyboard.ca/oeb/_Documents/EB-2004-0205/BEworks_TOU_Report.pdf
33
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Time-Of-Use Weekday Schedule
November 1st - April 30th

ON-PEAK

7

AM

8

AM

9

AM

10
AM

ON-PEAK

MID-PEAK

11

12

1

2

3

4

AFTERNOON

MORNING

5

PM

6

PM

OFF-PEAK
7

8

9

10

11

12

1

2

3

4

5

6

NIGHTTIME

Weekends
and Holidays
are Always
Off-Peak
WEEKENDS
& HOLIDAYS
- OFF-PEAK

THE POWER OF LANGUAGE
The words used to name concepts can have a surprising influence on people’s behaviour. For example,
consider the names used for the different TOU periods in Ontario. Psychologists who specialize in “embodied
cognition” argue that the naming schema On-Peak, Mid-Peak, and Off-Peak is problematic. Embodied
cognition is the idea that our behaviour emerges from real-time interactions with our environments. Inherent
in this theory is that there are automatic connections between perceptions and motor movements.37
In other words, it is cognitively taxing to process that our appliances and lights should be turned “Off”
during the “On-Peak” period and “On” during the “Off-Peak” period. Fortunately, the pervasiveness of this
language in the energy sector has allowed consumers to familiarize themselves with these titles.

T

o improve the intuitiveness of the current TOU naming scheme it is helpful to add instructive or actionable
language where possible. For example, in studies where the TOU periods were renamed to “Avoid, Reduce,
and Use” or “Most Expensive, Average, Least Expensive” people showed greater comprehension and
recall of TOU information, and displayed increased intentions to shift consumption to non-peak times of day.38 39
Supplementing the current TOU period names with instructive titles such as these may prove beneficial.

Dijksterhuis, A., & Bargh, J. A. (2001). The perception-behaviour expressway: Automatic effects of social perception on social behaviour.
Advances in experimental social psychology, 33, 1-40
38
BEworks (2014): Analyzing and Nudging Energy Conservation and Demand Shifting Through Time of Use Compliance
http://www.ontarioenergyboard.ca/oeb/_Documents/EB-2004-0205/BEworks_TOU_Report.pdf
39
BEworks (2016). Please refer to Appendix for more details
37
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5

SIMPLIFY THE PRESENTATION OF
NUMBERS — Simple numerical information

can help improve processing and psychological
impact of rates and consumption information.
Many utility companies in the province
report consumption numbers with up to 10
digits (e.g. 003746.0070). Intuitively, we
often feel that presenting more information
is better than presenting less. However, too
much detail can lead to cognitive overload.
These values are displayed in a way that is
atypical of how we generally read numerical
information. Furthermore, the leading zeros
can act as a signal to convey that one’s
consumption isn’t at its maximum (similar to
how we perceive an odometer reading). This
could be a contributing factor to why many
people believe their household consumes
less than the average amount of electricity. 40
Improvements
to
this
presentation
format could include things like simplified

RECOMMENDATION

AWARENESS

consumption values (removing the leading
and trailing zeros) as well as metrics showing
whether one’s consumption is higher or lower
than average.
There is evidence to show that displaying
electricity rates in cents rather than dollar
values may also improve fluency.41 When rates
are displayed in dollars, relevant numbers
are preceded by either a zero or a period
(e.g. $0.08 or $0.135). If a relevant number
is placed at the leftmost side of a rate (e.g.
8.0¢ or 13.5¢) consumers find the information
easier to process and are better at recalling
the rate at a later time. Furthermore,
marketing and communications materials in
the province often display TOU rates in cents
rather than dollars. Maintaining consistency
between these materials and content shown
on electricity bills would help to streamline
TOU messaging and improve clarity.

COMPREHENSION

MOTIVATION

MAINTENANCE

Respect the White Space

Avoid Technical Language

Be Visual

Make it Intuitive

Simplify Presentations of Numbers

BEworks (2014): Analyzing and Nudging Energy Conservation and Demand Shifting Through Time of Use Compliance
http://www.ontarioenergyboard.ca/oeb/_Documents/EB-2004-0205/BEworks_TOU_Report.pdf
BEworks (2014): Analyzing and Nudging Energy Conservation and Demand Shifting Through Time of Use Compliance
http://www.ontarioenergyboard.ca/oeb/_Documents/EB-2004-0205/BEworks_TOU_Report.pdf

40
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SALIENCY OF IMPORTANT INFORMATION

W

hen looking at a bill, customers will seek
information that is relevant to them but
only within the limits of their attention and
effort. For this reason, it is imperative that bill content
is displayed in such a way that maximizes attention to
key areas.

1

PRIORITIZE CONTENT AND DISPLAY IT
STRATEGICALLY — Most readers will review

their bill left to right, top to bottom, and first
page to last. Reserve the priority space
for important information such as TOU
consumption. Also pay attention to the
portion of the bill that will be seen first when
it is removed from the envelope. It’s possible
to encourage users to review more of their bill
by placing necessary information, such as the
total amount due, on the second or third page
forcing them to digest earlier content first.
Alternatively, place important information
close to or directly next to the total amount
due. Unsurprisingly, studies have shown that
customers will dedicate most of their viewing
time to this area specifically.42

displayed there.44 This is understandable - the
presentation of this information is complex
and undifferentiated (regulatory and delivery
charges are as salient as TOU information).
Enhancing the saliency of this section may not
only improve awareness of the program but
may also enhance motivation.
As discussed previously, when individuals feel
they have little control over an outcome they
become demotivated to alter their behaviour.
Highlighting the controllable aspects of a
bill may mitigate this reaction. Although
consumers do not have as much control over
regulatory and delivery charges, they do have
control over when they use electricity.

YOUR BILL AT A GLANCE
PRIMACY EFFECT
According to a well-documented phenomenon
in human memory called the primacy effect,
individuals are far more likely to remember
information they saw first than information
that came later. 43

OFF-PEAK
Electricity is Cheapest
You’ve used 477 kWh at a price of 8.0 ¢ /kwh

MID-PEAK
Electricity is Moderately Priced
You’ve used 183 kWh at a price of 12.2 ¢ /kwh

ON-PEAK

2

IMPROVE THE SALIENCY OF TOU
INFORMATION TO DRIVE BEHAVIOUR
CHANGE — There is plenty of room to improve

OFF-PEAK TOTAL

$38.16
MID-PEAK TOTAL

$22.33
ON-PEAK TOTAL

Electricity is Most Expensive
You’ve used 273 kWh at a price of 16.1 ¢ /kwh

$43.95

TOTAL ELECTRICITY USAGE

$104.44

the way that most utility companies display
TOU information. Currently, the majority
of Ontarians overlook the section of their
bill dedicated to their TOU breakdown and
consequently, are unlikely to recall the rates

42
BEworks (2014): Analyzing and Nudging Energy Conservation and Demand Shifting Through Time of Use Compliance
http://www.ontarioenergyboard.ca/oeb/_Documents/EB-2004-0205/BEworks_TOU_Report.pdf
43
Murdock Jr, B. B. (1962). The serial position effect of free recall. Journal of experimental psychology, 64(5), 482
44
BEworks (2014): Analyzing and Nudging Energy Conservation and Demand Shifting Through Time of Use Compliance
http://www.ontarioenergyboard.ca/oeb/_Documents/EB-2004-0205/BEworks_TOU_Report.pdf
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3

be detached and placed in areas around the
home to keep TOU top of mind.

SIMPLIFY THE PRESENTATION OF TOU —

It is difficult to effectively communicate the
intricacies of Ontario’s TOU program: It is
a dynamic pricing regime with three daily
periods and associated rates. The timings of
the periods fluctuate four times a day and
twice a year. The most important detail for
customers to remember is far more basic —
wait until after 7 pm to use your appliances.
By deconstructing the concept and increasing
the saliency of the most pertinent aspect,
utilities can help customers better understand
TOU and remember to comply.

Another method for encouraging customers
to engage with TOU information is to include
cut-outs in the bill that contain relevant
information such as the TOU schedule, a
pledge, a tip sheet, etc. These pieces can

Turning down your thermostat by 2 degrees can
reduce your heating costs by up to 10%

WANT TO
REDUCE
THE COST
OF YOUR
BILL?
Read these
money saving
tips!

Save up to $25 a year by replacing 5 standard
(60W) light bulbs with 13W LED light bulbs.
Power bars with timers allow you to
automatically turn off electronics and
appliances during on-peak hours.

For more energy saving tips, incentives and
coupons to help you save, visit saveonenergy.ca

RECOMMENDATION

AWARENESS

COMPREHENSION

Avoid paying double during
On-Peak times. Consume
electricity at night, after 7 pm.

MOTIVATION

MAINTENANCE

Prioritize & Strategically Display Content

Improve the Saliency of TOU Information

Simplify how TOU is Communicated

22
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NUDGES TO MOTIVATE CONSERVATION
AND DEMAND SHIFTING
FEEDBACK AND BENCHMARKING

U

tility companies cannot overlook the
importance
of
feedback
in
driving
conservation and demand shifting. A large
meta-analysis that incorporated five different
review studies and 21 unique papers on the impact
of feedback on electricity consumption found
that digital and paper-based feedback stimulates
an average electricity savings of 5% to 12%.45 It is
possible to enhance the impact of feedback by
including benchmarking information. This could be
in the form of neighbourhood averages (social), past
consumption (historical), or a target number (a goal
or limit). Customers must be made aware of how their
usage relates to an established benchmark in order
to form a self-concept as an electricity consumer and
inform their future actions.

SOCIAL BENCHMARKING

I

n recent years there has been an increased
understanding and interest in the processes of
social influence and conformity in relation to
energy conservation. This is especially true in the
case of social benchmarking — providing customers
with information on how their consumption stacks
up to others. A number of organizations like Opower,
Simple Energy, and Ecotagious have leveraged these
insights to produce products with typical savings in
the 1.5-2.5% range. For example, Opower has issued
over 6 million “Home Energy Reports” which are billing
statements that include personalized energy use
feedback including social comparisons. These firms,
along with many utility companies in the province and
around the world, are recognizing that by comparing
customers against one another, they have a powerful
tool for motivating conservation and demand shifting.

SOCIAL PROOF
People are motivated to act in a way that
is consistent with others and we will turn to
others for information on how to behave. We
see this daily — we are more likely to eat at a
restaurant if it’s busy and put a tip in a tip jar if
there’s already money in it. In a notable study
that looked at social proof in the energy
sector, it was found that social norm based
messaging (“77% of local residents use fans
instead of air conditioning to keep cool in the
summer”) produced the greatest change
in actual energy use compared to other
informational appeals related to environmental
protection and social responsibility. 46

HISTORICAL BENCHMARKING

H

istorical benchmarking, or presenting an
individual’s consumption relative to prior
months, is currently the most popular method
of comparison used by many utility companies in
Ontario. For example, residents and small business
owners receiving bills from Toronto Hydro, Hydro
One, and other LDCs are provided with feedback
on their historical consumption. In an era marked by
various forms of the “quantified self” consumers are
becoming accustomed to tracking their behaviours
over time. Fortunately this approach is not only
engaging but is also effective at driving customers’
understanding and increasing their intentions to
conserve on-peak electricity.47 48

Effective bill design incorporates social cues that
cause the recipient to reflect on how their own
behaviour stacks up to those around them.

Froehlich, J. (2009, February). Promoting energy efficient behaviors in the home through feedback: The role of human-computer interaction. In Proc. HCIC Workshop (Vol. 9, pp. 0-10).
Nolan, J. M., Schultz, P. W., Cialdini, R. B., Goldstein, N. J., & Griskevicius, V. (2008).] Normative social influence is underdetected. Personality and social
psychology bulletin, 34(7), 913-923.
47
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GOAL FEEDBACK

U

tility companies and policymakers may also
implement goal-setting strategies in an
effort to motivate people to reduce their
consumption. Research suggests that consumers
typically respond well to goal feedback resulting in
increased conservation. For example, in a field study
of residential energy use, 40 families were asked to
set a goal to reduce their electricity consumption by
20% and were provided with feedback three times per
week. These households achieved an average of a 13.015.1% reduction in consumption. Similarly, consumers
who self- set a conservation goal and received
feedback reduced their consumption by almost
22% in a simulated washing machine experiment.49
Respondents in this condition were told that they
had either consumed 5% more (or less) electricity
compared to a goal set by the state.

•

TIPS FOR DESIGNING
EFFECTIVE BENCHMARKS
•

Increase the saliency of the benchmark by
accompanying the information with a
visual. Images such as flowers, houses, or
those that incorporate social cues (i.e.
faces) have been shown to be effective
in past trials when combined with social or
historical benchmark information. 50

Reinforce good behaviour. Consider
how the benchmark will appear when it is
communicating either a negative or a
positive message. Some research that
has found a “boomerang effect” in
response to messages that tell a
customer that they are doing better than
their neighbours. Interestingly, when
positive feedback is displayed alongside a
visual that depicts social approval
(i.e. a smiling face), the boomerang effect
disappears. 51 This positive reinforcement
can be accomplished using visuals or
congratulatory messaging (“Good job!”).

COMMITMENT DEVICES

A

lthough multiple studies have found that
people generally demonstrate a favourable
attitude towards conservation, their efforts
often fall short of their intentions. A nudge that
enhances people’s commitment to an action or cause
can help to align their behaviours with their attitudes.52 53
A pledge is an example of a commitment device that
has been shown to be effective in both academic and
real life settings. Examples of its effectiveness have
been demonstrated in nudging recycling behaviour.54
In one study aimed at improving household recycling,
a group of participants were asked to sign a pledge
card. If they agreed to pledge, they were given a sticker
to remind them of their commitment to recycle. The
results showed a significant difference in the frequency
of recycling during the pledge period between those
who were asked to sign the commitment versus those
who weren’t.55

49
McCalley, L. T., & Midden, C. J. (2002). Energy conservation through product-integrated feedback: The roles of goal-setting and
social orientation. Journal of economic psychology, 23(5), 589-603.
50
BEworks 2014, BEworks 2015.
51
Schultz, P. W., Nolan, J. M., Cialdini, R. B., Goldstein, N. J., & Griskevicius, V. (2007). The constructive, destructive, and reconstructive power of social norms.
Psychological science, 18(5), 429-434
52
Lokhorst, A. M., van Dijk, E., & Staats, H. (2009). Public commitment making as a structural solution in social dilemmas. Journal of environmental psychology,29(4), 400-406.
53
Allcott, H., & Mullainathan, S. (2010). Behavioral science and energy policy.Science, 327(5970), 1204-1205.
54
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55
Burn, S. M., & Oskamp, S. (1986). Increasing community recycling with persuasive communication and public commitment. Journal of Applied Social Psychology, 16(1), 29.

24

BILL DESIGN BEST PRACTICES

COMMITMENT AND CONSISTENCY
People display a bias towards consistency. When we commit to something, especially publicly, we are formally
making a statement not only about our actions, but often our beliefs and attitudes as well. Because of this
bias, occasionally we will refer to prior actions to help inform how we should behave in a given situation.
Furthermore, this bias makes it psychologically uncomfortable for us to act in a way that contradicts these
pre-established commitments.

TIPS FOR DESIGNING EFFECTIVE PLEDGES
Improve the effectiveness of the pledge by including a motivating message. In a study amongst American
participants, a pledge with a social proof message (“Over 83% of people in your state have shifted their
electricity consumption as a result of Time-of-Use pricing. Sign the following pledge to shift your usage and
join others like yourself”) was more likely to encourage demand shifting than the same pledge displaying an
environmental plea. 56
Have customers commit to one or multiple concrete actions (i.e. “Run my dishwasher after 7pm”) as opposed
to a vaguely committing to conserve or shift electricity usage. Studies have shown that by providing customers
a choice amongst a set of actions may also prove beneficial. People were more likely to sign a pledge if they
were allowed to select actions that they commit to doing from a list of options.

RECOMMENDATION

AWARENESS

COMPREHENSION

MOTIVATION

MAINTENANCE

Provide Benchmarks

Get Customers to Commit
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ELECTRONIC BILLING
INSIGHTS AND RECOMMENDATIONS REGARDING RESEARCH FINDINGS TO ELECTRONIC BILLING INITIATIVES

O

rganizations are increasingly gravitating
towards implementing electronic billing
(e-billing) initiatives and consumers are
generally receptive to the change. There are several
advantage to implementing online bills — they
reduce paper usage, save the utility money, and also
impact customer satisfaction. In a climate of constant
technological change for the consumer, and given
the influence bills can have on behaviour change,
we recommend a gradual transition to e-billing
efforts (beginning approximately 18 months after the
implementation of TOU-focused bill designs) to ensure
consumers have adapted habits surrounding optimal
TOU behaviours made salient by paper bills.

In addition to the more obvious environmental and
financial benefits of enrolling customers in e-billing,
research has found that this process also impacts other
key metrics of customer satisfaction. For example,
according to the Fiserv Sixth Annual Billing Household
Survey, 34% of e-billing customers feel that the process
improves their relationship with the biller and reduces
their likelihood of switching companies. Furthermore,
customers claim that the email notifications
accompanying e-bills serve as helpful reminders and
having a consolidated location for all past bills facilitates
their record-keeping.
However, as we continue to move towards a more
paperless society, it is important to identify how these
changes may impact customer behaviour, especially
within the energy domain. There are a number of
caveats of paperless billing that should be considered
prior to fully implementing an e-billing initiative. We
previously mentioned four important stages leading to
the desired behaviour over the long term: Awareness,
Comprehension, Motivation, and Maintenance. The
potentially problematic aspect of promoting and
utilizing a paperless billing system is that the lack of
attention paid to the initial bill may result in a lack of
awareness of TOU periods. Without awareness, the
subsequent stages are unlikely to be achieved.

E-BILLING AND AUTOMATIC PAYMENTS MAY
ADVERSLY IMPACT THE EFFECTIVENESS OF TOU

A

. potential downside to switching a consumer
from paper to electronic statements is that
the e-bill may fail to capture the consumer’s
attention and result in diminished awareness of TOU
periods. In a paper bill system, a customer is required
to open and, at a minimum, glance over the contents
of a bill in order to determine how much he or she is
required to pay. Often, utility companies will send their
e-billing customers a simple email providing only the
amount owing which removes the required step of
reviewing the bill contents. Research has found that
the act of regularly reading and paying bills encourages
consumers to conserve energy. For example, a
2009 study of 30,000 California households found
that average daily energy consumption dropped
by 0.6-1.0% for ten days following receipt of a bill.57
Numerous studies have established the power of
bills in altering energy consumption behaviour.58 This
suggests that removing or curtailing the bill review
process could result in a failure in altering consumer
behaviour. The lack of attention to and awareness
of bill specifics in many e-billing processes not only
introduces the threat of increased consumption but
also poor adherence to TOU schedules. In a system
that reduces attention to bill specifics, customers
are less likely to have TOU awareness and less likely
to consider how the timing of their consumption
impacts their bill total.
Another payment-related factor that can contribute
to energy consumption is automatic bill payments.
Although there are several advantages from the
utility’s standpoint such as reliability of payment,
there is evidence to suggest that significant increases
in electricity usage typically follow the introduction
of automatic bill payments. In one study, enrolment in
automatic bill payments resulted in a 4-6% increase
in residential electricity use and a 7-8% increase
in commercial electricity usage.59 Automatic bill
payment may lessen individuals’ attention to and
awareness of their charges. Therefore, individuals
may not fully comprehend their billing details,
preventing them from engaging in conservation
behaviours. Specifically, this phenomenon may
be explained by the decreased salience of the link

Gilbert, B., & Zivin, J. G. (2014). Dynamic salience with intermittent billing: Evidence from smart electricity meters. Journal of Economic Behavior & Organization, 107, 176-190
Wilhite, H., & Ling, R. (1995). Measured energy savings from a more informative energy bill. Energy and buildings, 22(2), 145-155.
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between consumption and cost, which psychologists
refer to as the “pain of paying.” Without the pain of
paying, individuals may not pay attention to, monitor,
or change their consumption behaviour.
With a well-considered rollout plan, it is possible
to take advantage of the benefits of e-billing and
automatic bill payments while avoiding the potential
pitfalls. Bill-reminder emails and account login portals
that direct consumers’ attention towards their usage
breakdown rather than simply providing a total
amount due, may encourage customer engagement
and consequent demand-shifting behaviour.

INTO THE FUTURE OF E-BILLING

A

fter
TOU
awareness,
comprehension,
motivation, and maintenance are part of
consumer’s mindset, utilities could focus on
moving into e-billing initiatives. E-billing, with the
appropriate augmentation ideas explored below,
presents a promising avenue for enhancing consumer
monitoring of their own behaviours, as well as
improving the relationship between the utilities and
their consumers.

THE QUANTIFIED SELF

C

onsumers are becoming increasingly focused
on quantifying their daily routines. This
explains the popularity of technologies
capable of tracking things like our steps in a day, our
spending habits over the month, or the number of
calories consumed in a meal. This curiosity extends
into the domain of electricity consumption in which
customers are interested in learning how they stack
up against others and what they can do to control their
bill totals as well as their environmental footprints.
E-billing can be used as a starting point from which to
enrol customers into these future efforts.

thermostats) can go a long way towards promoting
consumer engagement and effective demandshifting.

PERSONALIZATION

E

-billing and interaction with the utility in
the online space can allow the consumer
to personalize the way their information is
presented, giving utilities insight into what information
is important to the consumer. This customer-centered
approach would increase consumer satisfaction
because not only can the individual optimize how
usage and pricing information is presented to the
consumer, but utilities can also use these data to
personalize messaging over the long term according
to the customer’s needs. This interactive, consumerfocused orientation would shift the focus from a
transactional relationship consumers normally have
with their utilities to a social one.

PAYMENT FLEXIBILITY

E

-billing could potentially be linked to other
payment cycles, such as more frequent billing,
or even daily billing as a way to highlight the
relationship between consumption and cost.
Given how important e-billing is as a cost-savings
measure, the impact of e-billing on consumption
behaviour and the merits of these ideas ought to be
explored through empirical testing.

ONLINE PORTALS

T

he amount of time that people spend
interacting with computers has increased
over time. Providing feedback through
this channel may become integral to attracting
and gaining consumers’ attention and interest.
Encouraging customers to interact with their utility
company and their bills by logging into online portals,
reviewing consumption information, and setting up
their own nudges (SMS reminders and programmable
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CONCLUSION AND ONGOING WORK

D

espite ongoing efforts made on behalf of
the government and LDCs to incentivize
and educate the public, TOU has resulted in
very little reduction of peak demand in the province.
BEworks offers four behaviour-based hypotheses that
may explain why consumers are not responding to the
program. The first has to do with awareness (perhaps
people simply don’t know about TOU), the second
addresses comprehension (they may find it difficult to
understand TOU), the third is concerned with motivation
(they don’t feel compelled to shift their behaviour in
response to these signals), and lastly maintenance (their
old habits take over and TOU becomes less effective).

BEworks’ extensive research, in collaboration with
the IESO and OEB, has demonstrated that the current
communication of TOU in utility bills is not effective
in promoting awareness and comprehension.60 61
Nevertheless, with around 83% of Ontarians claiming to
read their bills, and research from other jurisdictions that
has indicated the power of the utility bill in decreasing
peak consumption62, we argue that the electricity bill,
if re-engineered through a behavioural lens, remains a
reliable and cost-effective communication channel. By
using research from the social and cognitive sciences
to reframe the information presented on utility bills, we
were able to increase awareness and comprehension,
as well as motivation to reduce peak consumption, as
demonstrated through our series of randomized control
studies using online panels, mouse-tracking, and eyetracking with locally recruited participants in Toronto,
Ontario. The current report summarizes some of the key
findings from this body of work in order to provide the
LDC community with a set of guidelines on how they
can employ these same techniques in their consumer
communications.

FUTURE DIRECTIONS INCLUDING UPCOMING
IN-FIELD EXPERIMENT AND RELEASE OF BILL
TEMPLATES TO LDC COMMUNITY

U

approximately 30,000 consumers for six months, and
will compare the peak-utilization-reduction effect of
BEworks’ bills against the current utility bill of our
LDC partner. We will also be tracking call centre
activity and conducting an analysis on the volume
and type of customer inquiries throughout the trial.
As a part of this project, the IESO and BEworks will be
making these bill templates available to the broader
Ontario LDC community so that they may use the
scientifically-validated bills as well as the insights from
this report to redesign their own bills. Next steps will
include exploring additional forms of communication
between LDCs and their consumers, in order to help
improve compliance and customer satisfaction. Future
applications include e-Billing, online portals, energy
saving devices, and mobile applications.
As a part of the recently released 2015 RPP Roadmap,
the OEB has committed to taking steps towards
empowering electricity consumers through enhanced
energy literacy and non-price tools.63 Specifically,
the OEB has stated they will make efforts to develop
better pricing programs that are easier to understand
and consider renaming the TOU periods, redesigning
the TOU time period visual, and modifying the overall
presentation of the electricity bill in a substantial way.
A significant contribution to this roadmap was made
by the BEworks OEB report. Our IESO-funded body of
work has attempted to take the insights we generated
for the OEB further through additional testing and
optimization, including behavioural re-design, cuttingedge methods that can generate more insightful
data (e.g. eye-tracking, online mouse-tracking) and
advanced data analytics. The potential for Behavioural
Economics to impact consumption and compliance
habits is immense. It is our hope that this work, in
conjunction with our field test, will usher in a new
era of behaviourally-based customer interventions in
the utility sector of Ontario — the aim of which will
remain to help customers make the most responsible
consumption decisions.

nder the aegis of an IESO-funded project,
we are now in the process of bringing our
behavioural bills to a large-scale randomized
controlled field test in collaboration with our LDC
partner NTPDL. Our field-test will be run among
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