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Executive summary

Electricity systems are becoming increasingly dependent on flexibility as renewable
generation and electricity demand grow. Households have a critical role to play in delivering
this flexibility. However, participation in demand response programmes, switching to dynamic
tariffs, and installations of flexibility-enabling technologies remain below the level required to
meet 2030 IEA demand response targets'. Unlocking residential demand flexibility at scale is
therefore not only a technical challenge, but also a behavioural one.

This guidebook presents evidence from five large-scale randomised controlled trials and
three surveys conducted across Canada, Ireland, the Netherlands, and the United Kingdom.
This work was conducted as part of the Users TCP Behavioural Insights Platform, and the
studies examine how behavioural insights can increase the adoption of flexibility-enabling
technologies, improve enrolment in flexibility programmes, and shift residential electricity
demand away from peak periods.

The results show that behavioural interventions can improve engagement and, in some cases,
reduce peak demand. However, delivering the level of change required to meet 2030 demand
response targets will require these interventions to be paired with supportive incentives and
enabling system conditions.

Based on these findings, this guidebook identifies five behavioural principles for
policymakers, utilities, and programme designers. Applying these principles across policy,
programme design, and customer communications can accelerate residential participation in
demand response and support the delivery of system flexibility at scale.



Principle 1: Make flexibility worth the effort for consumers

Flexibility offers must deliver clear savings relative to the effort required. Participation
increases when benefits are higher (e.g. stronger incentives) and effort is lower (e.g. through
automation). What matters is not only the actual benefits and effort, but also how households
perceive them. High-effort programmes will not achieve widespread or sustained engagement
unless rewards are substantial.

Principle 2: Reduce risk and uncertainty

Concerns about higher or unpredictable bills are a key barrier, especially for time-of-use
tariffs. Survey evidence suggests that participation increases when offers reduce downside
risk through features such as bill guarantees, trial periods, and predictable outcomes—more
effectively than one-off bonuses.

Principle 3: Strengthen consumers’ sense of control

Flexibility can feel restrictive, even when beneficial. Participation depends on whether
households feel in control of their energy use and bills. Framing flexibility as a way to gain
control—supported by clear information and feedback—can increase engagement.

Principle 4: Automate flexibility to sustain participation

Behaviour change is hard to maintain. Automation enables consistent participation by
reducing the need for repeated action. Programmes that deliver flexibility automatically, with
user consent and override options, are more likely to sustain engagement at scale.

Principle 5: Target flexibility to different consumer segments

Households differ in their ability and willingness to participate. Effective programmes tailor
design, incentives, and support to different segments, rather than relying on a one-size-fits-all
approach. Without targeting, programmes risk low impact and missed opportunities.



Introduction: Unlocking
demand flexibility through

consumer behaviour

Electricity systems are becoming increasingly dependent on renewable energy sources
such as wind and solar. At the same time, electrification is accelerating across sectors, with
growing demand from heat pumps, electric vehicles and other end uses. Together, these
trends increase the need for flexibility in when and how electricity is consumed.

In the past, supply—-demand imbalances were largely managed through dispatchable fossil
generation. In low-carbon systems, flexibility must increasingly come from a broader set of
resources, including energy storage, interconnection of electrical grids, and demand-side
response.

The scale of this challenge is substantial. The IEA estimates that demand-side measures
could provide around 20% of total flexibility needs by 20302, yet progress to date remains
insufficient to meet this potential®. Achieving net-zero pathways will require a substantial
increase in demand-side flexibility over the coming decade.

This challenge is also evident at the regional and national levels. In Europe, flexibility needs
are expected to at least double by 2033 under high-renewables scenarios*®. In the United
Kingdom, the government estimates that the system will require 51-66 GW of flexibility
capacity by 2030, including 10-12 GW from consumers®. This implies a two- to three-

fold increase in overall flexibility, and around a five-fold increase in the contribution from
households and small consumers.

The role of residential consumers

Households are central to delivering this flexibility. In advanced economies, the residential
sector accounts for around a quarter of electricity consumption?, representing a large
distributed source of potential system value.

Households can contribute to flexibility in multiple ways, including through participation
in demand response programmes and time-of-use tariffs, adoption of flexibility-enabling
technologies, and adjustments to when electricity is used. Together, these behaviours
allow households to shift demand away from peak periods, better align consumption with
renewable generation, and reduce pressure on the electricity system.
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Examples: what do flexible households look like?

@ Participation in DR programmes el Flexible household 1:
and tariffs Switches from a flat rate tariff to a
time-of-use tariff and shifts
Adoption of smart (DR-enabled) consumption away from more
technologies expensive peak periods.

Changes in energy consumption

habits Flexible household 2:
Installs a smart thermostat and allows its utility
provider to remotely adjust heating/cooling
during periods of peak demand.

Flexible household 3:

Uses a solar PV and home battery to
accumulate electricity during sunny
off-peak periods and consume/ export
it during peak demand hours.

However, realising this potential in practice remains challenging. Evidence across multiple
markets suggests that many households are not willing or able to engage with flexibility

offers at scale. Uptake of time-of-use tariffs and demand response programmes remains
limited, and adoption of enabling technologies—such as smart thermostats, home energy
management systems and electric vehicle smart chargers—is progressing at a suboptimal
pace®. Understanding and addressing the factors that influence both enroliment and sustained
engagement in residential demand flexibility is therefore critical to achieving 2030 flexibility
targets.
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Behavioural barriers to flexibility

Evidence suggests that behavioural factors play a key role in shaping how households
engage with flexibility offers. These factors arise at multiple stages of the user journey and
can constrain and drive consumers’ willingness and ability to participate.

In a preceding review of behavioural factors affecting residential participation in demand
response®, we grouped the factors into three levels:

System level

The structural and technological conditions that
shape what is possible for households. This includes
the availability of enabling technologies, the ability

of systems to work together, the level of automation,
and relevant market and regulatory arrangements.
Where these conditions are not in place, they can limit
participation, even among interested consumers.

Design

How flexibility programmes are structured and delivered
to users. This includes enrolment processes, incentive
structures, default settings, and the level of effort
required to participate. If programmes are complex or
require significant effort, participation may be reduced.

Communication

How flexibility offers are presented to households. This
includes the clarity of information, the way benefits are
explained, and the visibility of the offer. If communication
is unclear or not sufficiently prominent, households may
not engage.
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Read more about the behavioural barriers identified through the evidence review in the Users TCP
Guidebook.

@ the
!O.l behaviouralist

Applying behavioural insights to
unlock residential demand flexibility:
Guidebook for practitioners

Technology Collaboration Programme
bylea

Addressing these barriers can improve engagement across a range of contexts. However, much of
the existing evidence is based on small-scale or correlational studies, which limits its relevance for
real-world policy and programme design.

New evidence from large-scale trials

This guidebook builds on existing evidence by presenting results from field experiments and surveys
conducted in four countries — Canada, Ireland, the Netherlands and the United Kingdom. This work
was completed as a part of the Users TCP Behavioural Insights Platform.

The findings show that behavioural interventions can improve engagement, in some cases
substantially. However, their effectiveness depends on context. Behavioural approaches alone
are unlikely to achieve the scale of change required without complementary measures, including
appropriate incentives, market design, and system infrastructure.

The remainder of this guidebook presents the results from these trials and outlines key principles for
policymakers and practitioners seeking to unlock residential demand flexibility.
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What we tested:
Evidence from surveys

and large-scale trials

Across five randomised controlled trials conducted in Canada, Ireland, the
Netherlands and the United Kingdom, the Users TCP Behavioural Insights Platform
tested whether behavioural insights can:

¢ Increase adoption of flexibility-enabling technologies;
¢ Improve enrolment in demand response programmes and tariffs;
¢ Influence patterns of household electricity consumption.

The trials were conducted in collaboration with energy suppliers in each country.
Interventions focused on how flexibility offers are communicated and designed,
including variations in messaging, framing of financial incentives, feedback provision,
and tariff design.

Three out of the five trials were preceded by a consumer survey to better understand
consumer attitudes, preferences and barriers, and to inform the design of the
interventions tested.

The summary in Table 1 provides an overview of the trials, including the main research
questions and key findings. Further detail is provided in the trial snapshots that follow
and in the accompanying technical appendices published separately.

11
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Table 1: Overview of trials designed and implemented by The Users TCP Behavioural
Insights Platform

Country
(Partner)

UK
(Centrica)

Netherlands
(Eneco)

Canada
(HydroOne)

UK
(EDF)

Ireland
(Energia)

12

Sample size
(number of

households)

268,549

26,086

135,652

255,308

14,574

Main objectives

Test how behavioural
communications and tariff
design affect TOU tariff
uptake and subsequent
electricity consumption.

Test whether personalised
feedback and follow-up
communications increase
self-consumption of solar
generation and reduce peak
demand.

Test how behavioural
messaging and financial
incentives affect enrolment in
a smart thermostat DR
programme and resulting
consumption during peak
events.

Test how behavioural
messaging and customer
targeting affect participation
in a recurring demand
flexibility programme and
peak electricity use.

Compare two email framings
(simple savings vs. tariff
eligibility) for encouraging
smart TOU tariff sign-up, and
test how sign-up affects
subsequent electricity
consumption.

Key findings

“Eligibility” framing increased click-through
(8.6%) and tariff sign-up (2.4%) relative to other
messages (3.8% / 0.9% and 1.7% / 0.7 %); tariff
design had negligible impact on conversion
rates; overall TOU uptake was around 1%.

Households using the tool reduced evening
peak consumption by 9-10%, and up to 16%
when combined with newsletters; average peak
reduction across all households was 1.5-1.6%;
engagement rates were 18% (tool use) and 10%
(newsletter).

Highlighting a $75 incentive increased
enrolment 2.6-4.4x (to 0.05-0.08%); peak
reductions during events reached up to ~35%
(0.53 kWh/hour on average), shifting load to
avoid critical system peaks.

Emails reduced peak consumption by 0.0111
kWh (-0.63%); households induced to
participate reduced peak consumption by 0.093
kWh (-5.25%); sign-up among new participants
was 4-5%; incentive framing achieved the
highest sign-up rates.

The tariff eligibility email achieved a higher open
rate than the simple savings email (59.7% vs
54.2%, p < 0.01), but there was no significant
difference in subsequent TOU sign-up among
those who opened (7.1% vs 7.9%);
implementation challenges meant the effect of
sign-up on consumption could not be
estimated.
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2.1 United Kingdom: Improving
uptake of time-of-use tariffs

Centrica and British Gas

What was the objective?

This trial, conducted with Energised Futures by Centrica and British Gas, examined how
behavioural insights can increase engagement with and uptake of TOU tariffs, and whether
these tariffs lead to measurable changes in electricity consumption patterns.

What was tested?

The trial tested how both communication design and tariff structure influence customer
decisions to engage with and enrol in TOU tariffs.

A pre-trial survey (n=1,933 British Gas customers, convenience sample) informed the design

of interventions by identifying key barriers and motivators to adoption. The results showed that
concerns about higher or uncertain costs were the most significant barrier (62%), followed by
lack of information (29%) and a preference for simplicity (24%). At the same time, the strongest
motivators for participation were potential cost savings (78%), clear information (52%), and
assurance against bill increases (44%).

The survey also tested four additional TOU features to assess what would most increase
reported willingness to switch. Protections against financial risk proved more effective than
one-off incentives: a bill guarantee (crediting back any cost increase over three months) raised
switching likelihood by 13 percentage points, and a try-before-you-buy option raised it by

11 points, compared to only 7 points for a £20 sign-up bonus. This suggests that reducing
perceived risk is a more powerful lever than upfront financial rewards when encouraging
customers to trial a new tariff. We were unable to trial these TOU features due to feasibility
constraints on the supplier’s side.

1. Communication (email framing)

Three email variants were tested:
e Simple messaging (basic information about the tariff)
¢ Personalised savings messaging (estimated bill savings presented as “you can save up
to £[X] by switching”)
e Exclusivity framing (“you are eligible” messaging emphasising eligibility and access)

These were designed to test how different motivational framings affect engagement and sign-
up.
13
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<4 < g
British Gas British Gas British Gas

Our new trial tariff could help We have a new tariff that could You could save up to £ 3%
lower your electricity bills lower your electricity bills switching to our new trial tariff

Vour customer account number: A1234567 Your customer account number: A1234567 Your customer account number: A1234567

Hello Paul Hello Paul Hello Paul

Be in control of how much you pay for your electricity with our Good news! You're eligible to be part of Power Save Tariff, our We've estimated that by switching to our new fixed Power Save
new fixed Power Save Tariff. new fixed tariff trial. Tariff, you could save money on your electricity bills*

-
See your savings See your savings

How it works .
How it works . . ~ How it works

The price of electricityis different throughout the day . The price of ele

time:

e e times, which could help you save money. - S e could help you save money.
Bein control: Make the most of electricity when P
Bein control: Make the most of electricity when prices are at their lowest, Ee. incontrol: Mﬂ.ké the most of electricity when
prices are at their lowest prices are at their lowest,
Switoh to another British Gas fixed tariff any i N o
Switch to another British Gas fixed tariff any time: With no exit fee. Switch to another British Gas fixed tariff any
time: With no exit fee. time: With no exit fee.

Peace of mind: The latest predictions show the
° Peace of mind: The latest predictions show the April price cap s rising. Relax knowing you're

April price cap is rising. Relax knowing yourre protected with afixed tarif, » .
protected witha fixed tariff. protected with a fixed tariff.

Peace of mind: The latest predictions show the
April price cap s rising. Relax knowing youte

Figure 1. Email variants tested in the experiment. From left to right: (1) a simple messaging
variant, (2) a personalised savings variant highlighting potential financial benefits, and (3) an
exclusivity-framed variant emphasising that a customer is eligible for the new tariff.

2. Tariff design

Customers who viewed the offer were re-randomised into four groups that were shown four
different TOU tariff structures (Table 2), varying in peak timing (evening only vs morning +
evening peaks) and peak/off-peak price differentials (see the overview of the four tariff designs

below).

This tested whether the tariff structure influences conversion once customers engage with the
offer.

14
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Table 2: Tariff version design and price structure

Net price Change from single
Tariff Time period (p/kWh)

Single Rate All times 23.644

Power Save v1 Peak: 17:00-19:00 weekdays 25.8 9.1%

(Narrow evening peak)

Off-peak: all other times 233 -1.5%
Power Save v2 Peak: 17:00-19:00 weekdays 30.3 28.2%
(High differential evening
peak) Off-peak: all other times 22.8 -3.6%
Power Save v3 Peak: 16:00-20:00 weekdays 27.0 14.2%
id . K
(Wideievening peak) Off-peak: all other times 23.0 2.7%
Morning peak: 07:00-09:00
weekdays 26.0 10.0%
Power Save v4
(Dua| peak: moming + Evening peak: 17:00-19:00
evening) Weekdays 28.0 18.4%
All other times 225 -4.8%

Notes: The table reports the effective per-kWh price under each tariff by time period, together with the
percentage change relative to the single-rate tariff.

What did we find?

Framing strongly influences engagement and enrolment

Emails emphasising eligibility and exclusivity achieved 8.6% click-through and 2.4% sign-
up, compared with 3.8% / 0.9% for simple messaging and 1.7% / 0.7% for personalised
savings messaging. Personalised savings messaging consistently underperformed.

Tariff design has a modest effect on conversion

Among customers who viewed an offer, sign-up rates ranged from around 25% to 30%
across tariff designs. The dual-peak tariff performed best (29.7%), while the wide evening
peak tariff performed worst (25.4%).

Low uptake limits overall impact

Overall enrolment remained around 1%, meaning that even the most effective messaging
had limited system-level impact. Consistent with this, being offered a TOU tariff led to
small and statistically insignificant changes in electricity consumption on average.

15
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Some households adjust their electricity use but effects are uneven and suggestive
only due to the low take-up

Lower-consumption households invited to enroll in a TOU tariff reduced peak usage by
around 1-3% (i.e. approximately 0.01 kWh reduction per peak) compared to households
that did not get invited to switch to a TOU. On the contrary, higher-consumption
households showed little response. These figures are intent-to-treat estimates — that is,
they reflect the average effect across all households invited to participate, not only those
who enrolled. Effects among actual enrollees are likely larger but cannot be estimated
precisely due to the small number who signed up.

TOU email did not increase customer churn

Being offered a TOU tariff by email had no statistically significant effect on customer churn.
This suggests that proactive outreach about TOU tariff switching does not increase the risk
of losing customers.

What are the implications?

The findings suggest that engagement with flexibility offers is highly sensitive to how they are
communicated, with relatively small changes in framing leading to large differences in uptake.
However, even well-designed behavioural interventions may have limited system-level impact
if overall TOU enroliment remains low, highlighting adoption as a key bottleneck. The survey
results also point to the importance of addressing perceived risks and complexity (particularly
concerns about bill increases) through tariff design and supporting features such as initial

bill guarantees or trial periods. Finally, differences in how customer groups respond suggest
that more targeted and tailored approaches may be needed to maximise both enrolment and
impact on energy consumption.

16
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2.2 The Netherlands: Increasing
consumption of self-generated energy

Eneco

What was the objective?

This trial, conducted with Eneco, examined how behavioural interventions can encourage
households with solar panels to increase self-consumption of their own electricity and reduce
peak demand from the grid. Increasing self-consumption is an important source of residential
demand flexibility, as it can reduce both peak-time grid demand and excess feed-in during
periods of high solar generation.

What was tested?

The trial tested whether personalised feedback and solar efficiency newsletters can influence
how households consume and export electricity.

1. Personalised feedback (solar efficiency calculator)
Households were invited via email to access an online tool providing:
e a personalised solar efficiency score based on feed-in and generation
e benchmarking against solar-efficient households

e an opportunity to sign up for three monthly newsletters with solar efficiency tips

The aim was to make solar energy use more visible and actionable, and to motivate changes
in energy consumption habits.

17
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How efficient is your
household at using
solar energy?

Enter the number of solar panels you have
below to see your score.

_ 7 m

Approximate solar capacity of your house: 2450
Watt-peak (Wp)

View my score...

Did you know that in March our
most efficient customers use 40%
or more of the energy they
generate?

Your solar efficiency
score is 14% - Needs
improvement

Sign up to receive tips to increase your solar efficiency.

142.8 kWh of energy, of which you consumed

14%. You sent the remaining 86% to the

grid. We will send the tips to your registered Eneco email address. You can
unsubscribe anytime.

1t is much more efficient to consume the
energy that you produce, and it can help you
save money on your bills.

Would you like to explore how to use your N R N
solar energy more efficiently? Consuming your solar energy brings several benefits

BTSN R O i ¢

Lower bills for your household Fewer blackouts in your Lower carbon footprint
neighbourhood

Using more solar power means lower feed in fees. Using your solar power is the cleanest, most

Figure 2. Interface of the solar efficiency calculator. From left to right: (1) customers entered
the number of solar panels they owned; (2) they were then shown an efficiency score
calculated from supplier-held feed-in and electricity consumption data; and (3) they were
invited to subscribe to a newsletter providing tips to improve their score.

2. Follow-up communications (newsletter with behavioural prompts)

Households could opt in to a periodic email newsletter that:
¢ showed the household’s monthly solar efficiency score calculated using their
generation, consumption, and feed-in data for a preceding month
e benchmarked the score against solar-efficient households
e provided practical tips to increase self-consumption (e.g. using appliances during
daylight hours)

This tested whether repeated prompts can sustain behavioural change over time.

18
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What did we find?

Engaged households showed substantial reductions in peak use

Households that actively used the solar efficiency calculator (18% of the sample) reduced
evening peak consumption by 9-10%, with even larger reductions of up to 16% among
those who both used the tool and subscribed to the newsletter (10% of the sample).
Across all households invited to the intervention, weekday evening peak consumption
declined by around 1.5-1.6%, with effects concentrated in the 16:00-20:00 and 17:00-
19:00 periods.

Feed-in responses varied by baseline behaviour and showed signs of backfiring
Effects on solar feed-in were strongly varied and were not robust. Households with higher
baseline solar efficiency tended to reduce feed-in following the intervention, while those
with lower baseline efficiency often increased feed-in, suggesting a potential backfire
effect among less efficient users. However, these results should be treated with caution:
the estimates change depending on how the analysis is set up, and the data do not meet
the statistical requirements needed to draw firm causal conclusions.

Effects emerged quickly but were not sustained

Reductions in peak consumption appeared immediately after the intervention, were
strongest during the first four months, and diminished to statistical insignificance by
month 5 of the intervention.

No evidence of rebound or load shifting
Reductions in evening peak consumption were not offset by increased usage at other
times of day, and overall daily electricity consumption remained broadly unchanged.

What are the implications?

The findings show that personalised solar energy feedback can drive meaningful engagement
(about a fifth of consumers interacting with the score) and deliver peak reductions. The
results also point to the need for more targeted approaches, as households with lower
baseline efficiency may respond differently or even adversely, suggesting that one-size-fits-
all feedback can be ineffective or counterproductive. Finally, the time-limited nature of the
effects indicates that one-off interventions are unlikely to be sufficient, and that sustained
engagement or complementary measures (e.g. uptake of devices that help manage solar
energy use via automation) may be required to maintain behaviour change over time.

19
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2.3 Canada: Improving uptake of
smart thermostats
Hydro One

What was the objective?

This trial, conducted with Hydro One, examined how behaviourally-informed communication
can increase enrolment into a smart thermostat demand response programme, and whether
participation leads to measurable changes in electricity consumption during peak demand
events and beyond.

The programme, myEnergy Rewards, uses connected smart thermostats to automatically
adjust household heating or cooling during peak demand events (typically a few times per
year), with the option for participants to override these adjustments if they choose.

What was tested?

The trial tested how different communication framings and delivery channels influence
enrollment into the myEnergy Rewards smart thermostat programme.

1. Communication framing

Customers were randomly assigned to receive one of three messaging types via a single
postcard and, in selected experimental groups, an additional email:

Financial incentive framing (highlighting the $75 incentive to enroll an existing smart thermostat
or purchase a new pre-enrolled device) — communication in all message types included
information on the financial reward but it was made more prominent in the financial incentive
version.
e Environmental framing (highlighting environmental benefits of participating in automated
demand response)
e Ease-of-use framing (emphasising simplicity and convenience of smart thermostats)

This tested which behavioural motivations are most effective in driving enrolment.
2. Multi-channel communication
Customers received:

e postcard only, or
e postcard + email

20
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This tested whether reinforcing messages across channels increases engagement and
enrolment.

Got $75 Help kee
when you join o tp g ,p Keep
myEnergy ntarios comfort

grid clean

Rewards

Figure 3. Postcard variants tested in the experiment. From left to right: (1) financial incentive
variant, (2) environmental framing variant and (3) an ease-of-use variant.

What did we find?

Framing strongly influences enrolment

Messaging highlighting financial rewards increased enrolment by 2.6-4.4 times relative to
receiving no message, while environmental and ease-of-use messages had no meaningful
effect.

Absolute uptake of pre-enrolled smart thermostats remained low
Since outreach was limited to only one or two touchpoints per customer, enrolment rose
only from around 0.03% to 0.05-0.08% despite relative increases, limiting overall impact.

Multi-channel communication improved enrolment
Customers receiving both postcard and email achieved higher enrolment rates than those
receiving a postcard only, indicating that repeated exposure increases effectiveness.

Strong peak reductions during demand response events
Enrolled households reduced electricity use substantially during HVAC events, with
reductions of up to 35% in early event hours and around 0.5272 kWh/hour on average.

Reductions were offset by post-event rebound
Consumption increased after events, offsetting much of the peak reduction and resulting
in no significant change in total daily energy consumption.

No evidence of sustained behaviour change
Outside event periods, there was no consistent impact on daily or long-term electricity
consumption, indicating that effects were limited to event-driven automation.

21
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What are the implications?

The findings show that financial incentives are important for driving enrolment into demand
response programmes, but are not sufficient on their own: even large relative effects may
translate into negligible absolute uptake from a brief marketing campaign using only a
postcard alone or combined with a single email, suggesting that other barriers — such

as inertia, lack of awareness, or complexity of sign-up — also need to be addressed. At
the same time, the trial demonstrates that automated demand response through smart
thermostats can deliver substantial peak reductions during curtailment events, with minimal
effort required from households. By shifting cooling load to pre- and post-event hours,
demand response can prevent the grid from becoming overloaded during critical system
peaks, although this does not appear to produce sustained changes in overall energy
consumption.

22
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2.4 United Kingdom: Increasing
enrolment in turn-down scheme
EDF

What was the objective?

This trial, conducted with EDF, examined whether behaviourally-informed email
communications can increase participation in a recurring demand flexibility programme, and
whether participation leads to measurable changes in electricity consumption.

The programme, Sunday Saver, invites customers to opt in to a monthly challenge (i.e.
actively sign up via the customer portal each month). Households are asked to reduce
electricity use during weekday evening peak periods (4pm-7pm, Monday to Friday) to a
personalised target based on their usual consumption. Those who meet the target receive up
to 16 hours of free electricity on the following Sunday.

What was tested?

The trial tested how different behavioural email framings influence sign-up to the Sunday
Saver challenge, and how effectiveness varies across customer segments. A pre-trial survey
(n=1,175 EDF customers, targeting vulnerable and high-usage groups) informed the design of
the intervention by identifying key drivers and barriers to participation.

The survey showed that reducing energy bills is the primary motivation for participation (66%),
with interest in the challenge a secondary factor (16.3%). Participation is strongly driven by
prior experience, with previous participation in similar schemes increasing the likelihood of
joining Sunday Saver by around 39 percentage points. Technology ownership also plays

an important role: households with electric vehicles, charging points, or smart thermostats
are significantly more likely to participate. In contrast, lower-income households reported
being less likely to engage, often citing perceived limited flexibility or practical barriers such
as issues with smart meters or sign-up processes — though these findings reflect stated
intentions from a pre-trial survey rather than observed behaviour.

Building on these insights, the trial focused on two key customer segments: low-energy
users (bottom 25% of residential energy consumption, <1.8 MWh/year, including vulnerable
households and those on the Priority Services Register) and high-energy users (top 25%, >4.1
MWh/year, excluding electric vehicle owners who may be better suited to EV-specific tariffs).
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The trial then tested:
1. Email framing (behavioural messaging)

Customers were randomly assigned to receive one of several email variants:
¢ Incentive-focused messaging (highlighting free electricity rewards)
e Empathetic messaging (acknowledging that doing even a little can have meaningful
impact on bills, targeting lower-usage households only)
e Challenge-based messaging (prompting households to join the challenge and see if
they can meet the target, targeting higher-usage households only)
e Social proof messaging (highlighting that many other households already participate)

This tested which behavioural levers are most effective in encouraging participation.

EDF EDF

Get rewarded with free electricity on Sur
Turm small ener

s
?
Fancy free electicty? &) et s34 actions during the week ntofree eletricty on Sunday

Earn up to 16 hours of free electricity to use on Sundays #

The next Sunday Saver starts in 3 days. Are you up for the challenge?
Take the challenge and earn free electricity on Sundays

more sustainable national lectrcity gri.

That's why we've launched our Sunday Saver challenge!

How does it work?

Wellgive vours offree electricty!

g
peak hours (4pm-Tpm'’). When you hit your target, you'l eam free electrciy the
following Sunday.

need to use less electrcity,just use I at smarter times, Set
fer 7pm, start a washing load later in the evening, or electrcny

16 hours. y per weekd

Sign-up via EnergyHub by 4 January 2026 to oin our challenge

power
without touching your wallet. ok hours. That has eamed me fre power on Sundays, so my elecic heatr costs
nothing for sy eftenoon of reading.”

Are you up for the challenge? w

Figure 4. Email variants tested in the experiment. From left to right: (1) incentive-focused
messaging (sent to both low and high-energy users), (2) empathetic messaging (low energy
users), (3) challenge-based messaging (high energy users), and (4) social proof messaging
(sent to both low and high-energy users - displayed is a version sent to low energy users).

2. Targeting by consumption and prior participation
Customers were segmented by:
e electricity consumption (lower-usage households with annual consumption to 1.8 MWh
and higher-usage households with annual consumption over 4.1 MWh)

e prior participation in the programme (participated at least once vs never participated)

This allowed testing of how behavioural responses differ across user groups.
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What did we find?

Incentive-focused messaging drives the most sign ups, but differences are minor
Incentive-framed emails achieved the highest sign-up rates (e.g. ~16% for low-energy
users and ~32% for high-energy users), while social proof messaging consistently
underperformed. However, differences between top-performing messages were modest
and largely non-significant.

Emails led to statistically significant but small reductions in peak demand

Being sent an email reduced weekday peak consumption by 0.0111 kWh (-0.63%) relative
to baseline (p < 0.01), indicating that behavioural communications can influence demand
but with limited aggregate impact.

Participation drives larger effects, but uptake remains limited

Households induced to sign up reduced peak consumption by around 0.093 kWh (-5.25%),
substantially larger than the average effect. However, sign-up among participants who have
never participated before remained low (around 4-5%), limiting system-level impact.

Prior participation is the dominant driver of enrolment

Customers who had previously participated were over 50 percentage points more likely
to sign up again than new customers, making prior engagement far more important than
messaging differences.

Load shifting occurs but remains limited in scale

Sunday electricity consumption increased by 0.046 kWh (+0.40%, marginally significant,
p = 0.10), with no significant changes in off-peak weekday consumption or total usage.
This suggests limited and partial shifting toward rewarded periods.

What are the implications?

The findings show that behavioural communications can influence both participation and
electricity use, but their impact is constrained by low uptake and the dominance of prior
engagement in driving enrolment. While households that participate can meaningfully reduce
peak demand, most customers do not respond to invitations, particularly those without prior
experience of the programme. This suggests that scaling recurring flexibility programmes
requires strategies that go beyond messaging, such as simplifying sign-up processes.
Behavioural framing can improve outcomes at the margin, but is unlikely to overcome structural
participation barriers on its own.
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2.5 Ireland: Improving the uptake
of smart time-of-use tariffs

Energia

What was the objective?

This trial, conducted with Energia, tested whether behaviourally informed email
communications can encourage existing customers with smart meters to sign up for a

smart time-of-use (TOU) tariff, and was designed to assess how subsequent sign-up affects
household electricity consumption. It was informed by a pre-trial survey developed to
understand behavioural barriers and drivers associated with switching to Energia’s smart time
of use tariffs.

What was tested?

A pre-trial survey (n = 5,447 Energia customers, convenience sample) informed the design of
the trial by identifying the main motivations and barriers to switching to a TOU tariff. It found
that financial savings were the primary motivation: over two-thirds of respondents (68%) said
they would consider switching, with potential bill savings and the ability to benefit from peak
and off-peak pricing emerging as the strongest motivators (see Figure 5). The main barriers
were perceived ineligibility for a TOU tariff and a general lack of awareness (Figure 6). Together
these findings pointed to simple communications emphasising eligibility and potential bill
savings as a promising way to increase engagement.

Why would you consider a switch to a Smart Meter Time of Use tariff?

% of respondents (n = 3,715, multiple responses allowed)

To potentially save money on my energy bills _—_—-
To take advantage of peak/off-peak pricing _—-
To gain better control over my energy usage _—-
To align with my environmental values _—
To improve energy grid reliability_-

Other (please specify) I
0% 20% 40% 60% 80% 100%
% of respondents
Figure 5. Main reported motivations for switching to a TOU tariff among customers who
indicated that they would consider switching.
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Why haven't you switched to a Smart Meter Time of Use tariff yet?

% of respondents who said they'd consider switching (multiple responses allowed)

e—
| didn't know | was eligible for one___-_
| wasn't aware of the alternatives available _—_—_
| was aware but didn't have enough information _—_—-
| didn't understand the products offered _--
| prefer the stability of my current tariff_--
| couldn't see the benefits of the products offered _-

0% 5% 10% 15% 20% 25% 30% 35%
% of respondents

Figure 6. Main reported barriers to switching to a TOU tariff among customers who indicated
that they would consider switching. Most respondents who selected “Other” reported that they
were already on a smart TOU tariff.

Building on the survey, the trial compared two email variants:

+ asimple savings message, explaining that Energia offers a smart tariff that can help
customers save, setting out how the tariff works, and highlighting benefits such as
better control over bills and no switching fee; and

+ atariff eligibility message, carrying the same information but additionally emphasising
that the customer had been deemed eligible to switch to the smart TOU tariff

We measured how many recipients opened each email and how many subsequently

switched to a TOU tariff.

What did we find?

Emphasising eligibility captured more attention

The tariff eligibility message achieved a significantly higher open rate than the simple
savings message (59.7% versus 54.2%, p < 0.01). This suggests that telling customers
they are eligible makes the message feel more relevant when it appears in their inbox—
consistent with the survey finding that uncertainty about eligibility is a key barrier.

The advantage in attention did not translate into more sign-ups

Among customers who opened the email, the rate of switching to a TOU tariff was
statistically indistinguishable between the two variants (7.88% for the simple savings
email and 7.11% for the eligibility email, p = 0.200). Highlighting eligibility helped get the
message noticed but, on its own, did not convert that attention into higher take-up.

A number of practical challenges arose during the trial’s implementation that affected how the
final sample could be constructed for analysis. These meant that the data could not support
the further analysis needed to estimate how switching to a TOU tariff affected households’
subsequent electricity consumption (see Technical appendix for details).
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What are the implications?

The survey and trial together suggest that low TOU uptake reflects limited awareness and
uncertainty about eligibility, rather than a lack of interest. Highlighting eligibility is a low-

cost way to make communications more relevant and improve open rates, and is worth
incorporating into outreach. But framing alone does not appear to overcome the barriers that
stop interested customers from actually switching. Consistent with the broader evidence

in this guidebook, increasing TOU uptake is likely to require reducing the effort involved

in switching (e.g., through simpler, clearer eligibility and enrolment journeys) alongside
communications that emphasise relevance and savings.
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Policy recommendations:
Five behavioural principles to

unlock residential flexibility

This section synthesises findings from the trials and surveys presented above into five
behavioural principles for unlocking residential demand flexibility. The principles reflect
consistent patterns observed across multiple countries, programme types, and intervention
designs.

These principles are intended to be applied across system-level policy, programme design,
and customer communications. They are relevant for policymakers, programme designers,
utilities, and technology providers who shape these layers in practice. By applying these
principles, system actors can drive residential participation and sustained engagement in
flexibility schemes. Importantly, these principles are meant to be applied alongside more
substantive policy and market measures—without these, the residential demand response is
unlikely to meet the ambitious 2030 targets set out by the IEA, EU and individual countries.

29




(E Contents) > G’olicy recommendations) >

Principle 1: Make flexibility worth
the effort

Households primarily enrol in flexibility schemes to reduce their energy bills. Across the
conducted surveys, saving money is consistently the main reason to switch tariffs or join
demand response programmes. Trials confirm this: messages that emphasise financial
rewards—such as free electricity or bill savings—achieve the highest uptake. However,
households do not respond to savings alone. They assess whether the benefit is worth the
effort required to enrol and change their behaviour. In the Centrica trial, presenting small

or uncertain savings reduced engagement, suggesting that even well-designed offers are
rejected when the perceived effort outweighs the expected gain. Both actual and perceived
benefits and effort play a role: households respond to the incentives and effort they perceive,
which do not always match the actual levels.

To increase participation, flexibility offers need to deliver clear savings for a level of effort
that households consider acceptable. This means either increasing the benefit or reducing
the effort required to take part. High-effort offers—such as frequent behavioural changes—
are unlikely to scale unless the reward is substantial or the effort is largely removed through
automation. Co-benefits such as highlighting the positive environmental impact or improved
grid stability can support engagement, but they do not replace a clear savings case. If
flexibility is not seen as financially worth the effort, most households will not participate.
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How to apply this principle:

/

System level

Increase financial rewards for flexibility
where participation requires ongoing
or high-effort behaviour (e.g. frequent
peak shifting), so that the benefit clearly
outweighs the effort.

Reduce the effort required to access
and switch between flexibility offers
(e.g. tariffs, programmes, devices),

so that participation does not require
complex decisions or administrative
steps.

Design level

Simplify enrolment into flexibility
programmes (e.g. TOU tariffs, demand
response schemes) by reducing steps,
pre-filling information, and removing
unnecessary friction.

Default eligible customers into flexibility
offers or trials with a clear opt-out
option, so that participation requires no
active effort.

Communication level

Emphasise clear, realistic savings and
avoid framing that makes benefits
appear small or uncertain, e.g. by
presenting customers with larger yearly
savings rather than monthly.

Highlight how little effort is required

to participate, alongside the financial
benefit.

Reassure customers that they are
eligible and that the offer is easy to take

up.
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Principle 2: Reduce perceived
risk and uncertainty

Many households hesitate to participate in flexibility schemes because they are unsure
whether they will actually benefit. Even when the potential savings are clear, consumers often
do not know if they will be able to adjust their behaviour enough to achieve those savings, or
whether participation could leave them worse off. This uncertainty is particularly evident in
time-of-use tariffs, where concerns about unexpected costs are widespread. Survey evidence
shows that fear of bill increases is the single biggest barrier to adoption. At the same time,
introducing risk-reducing features—such as bill guarantees or the ability to switch back—
substantially increases willingness to participate, often more than one-off financial bonuses.
This shows that perceived risk, not just expected reward, plays a central role in decision-
making.

To increase participation, flexibility offers need to reduce the perceived risks of trying
something new. Consumers need to feel that they can experiment without negative
consequences and that they retain the option to revert if the offer does not work for them.
This requires making outcomes more predictable, removing penalties, and building confidence
through low-risk entry points. When risk is low, households are more willing to engage and
continue participating over time. If consumers perceive a real risk of being worse off, they are
unlikely to participate.

What types of risk and uncertainty do consumers perceive?

Households evaluate flexibility offers through multiple types of perceived risk:

¢ Financial risk
The strongest concern is the possibility of higher or unpredictable bills. Many
consumers are unsure whether they will be able to shift enough consumption to
benefit from new tariffs or programmes.

¢ Performance uncertainty
Even when consumers understand what to do, they may doubt their ability to follow
through consistently (e.g. remembering to shift usage or respond to events).

¢ Complexity and understanding
Tariffs and programmes can be perceived as difficult to understand, making
outcomes feel uncertain and discouraging participation.
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How to apply this principle:

/

System level

Require suppliers to allow easy
switching back (i.e. free of charge and
without penalty) from flexibility tariffs or
programmes within an initial period, so
that participation does not carry financial
risk.

Ensure that tariff structures and
programme rules are transparent and do
not expose consumers to unexpected
costs, reducing uncertainty about
outcomes.

Design level

Introduce bill protection mechanisms
(e.g. bill guarantees for an initial period)
to ensure consumers are not worse off
after enrolling.

Offer “trial” periods or pilot participation
with easy exit options, allowing
households to test flexibility without
long-term commitment.

Design flexibility offers so that outcomes
are predictable and easy to understand
(e.g. clear targets, simple rules).

Communication level

Clearly explain that participation is low-
risk and that consumers can revert if the
offer does not work for them.
Emphasise protections such as bill
guarantees and absence of penalties.
Address common concerns directly
(e.g. risk of higher bills) and provide
reassurance about expected outcomes.
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Principle 3: Strengthen
consumers’ sense of control

Flexibility often requires households to change when and how they use electricity, which can
feel restrictive and unfamiliar. Instead of using energy freely, consumers are asked to shift
usage, respond to signals, or allow automated adjustments. This might create a perceived loss
of control, even when participation is voluntary and beneficial. Survey evidence shows that
concerns about complexity, inability to adjust usage, and preference for simple, predictable
tariffs are key barriers to engagement. At the same time, better control over energy use is seen
as a positive feature of flexibility offers. Trial evidence highlights that this is primarily about
perception: enrolled households reduced consumption by up to 35% during HVAC events,
suggesting that automated adjustments were broadly accepted rather than overridden — yet
households still need to feel in control to participate. Feedback also appears to play a role

— households that received higher solar efficiency scores showed larger peak reductions,
suggesting that positive signals about performance may sustain engagement, while low
scores may have discouraged some households from reducing their peak usage.

To increase patrticipation, flexibility needs to be framed and delivered in a way that preserves
and further develops consumers’ sense of control rather than taking it away. This means
making it easy for households to understand what is happening, how their actions affect their
bills, and whether they are “doing well.” Participation should build confidence, not uncertainty.
Consumers need to feel that they can act, adjust, and succeed—even when much of the
process is automated. Without this, flexibility offers risk being perceived as restrictive, which
limits both uptake and sustained engagement.
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How to apply this principle:

System level

Ensure that consumers can easily
override automated actions (e.g.
thermostat adjustments), so that
participation does not feel imposed.
Encourage transparency standards that
require flexibility offers to clearly explain
how they affect consumption, costs,
and control.

Design level

Provide clear, simple feedback

on performance (e.g. whether the
household is meeting targets or saving
money), so users understand the
impact of their actions.

Use benchmarks, comparisons, or
scores to help households track
progress and feel in control.

Design tariffs and programmes to be
simple and predictable (e.g. consistent
peak periods, limited complexity),
reducing the cognitive burden of
participation.

Support users after enrolment with
guidance and tips, helping them build
confidence and improve outcomes over
time.

Communication level

Emphasise that consumers remain

in control of their energy use and

can adjust or override participation if
needed.

Frame flexibility as a way to gain better
control over bills, rather than as a
restriction on behaviour.

Provide clear, practical guidance on
how to participate successfully.
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Principle 4: Automate flexibility to
sustain participation

Flexibility programmes often rely on households repeatedly adjusting their behaviour, but these
changes are difficult to sustain over time. Even when people are willing to participate, they

do not consistently follow through, especially when actions need to be repeated frequently

or require ongoing attention. Across trials, behavioural effects tend to weaken over time once
initial engagement fades—in the Eneco trial, peak reductions that were clear through the

initial months gradually became statistically insignificant. Automation addresses this directly:
rather than relying on households to act repeatedly, it delivers reductions consistently in the
background. The Hydro One trial illustrates this—enrolled households achieved up to 35%
peak reductions during events with minimal ongoing effort required from them. This highlights
a key pattern: while behaviour can be changed in the short term, sustained flexibility is difficult
to achieve without reducing the need for active effort.

To sustain participation at scale, flexibility needs to rely less on repeated manual behaviours
and more on automated responses. This does not remove the need for user engagement, but
shifts it toward high-impact, one-off actions such as motivating users to adopt low-carbon
and smart technologies. Automation then enables flexibility to occur consistently in the
background, while maintaining user acceptance when paired with clear incentives and a sense
of control. Without this shift, programmes that depend on repeated manual action are unlikely
to deliver stable, long-term impact.

36




(E Contents) > G’olicy recommendations) >

How to apply this principle:

System level

+ Support the rollout of technologies
and standards that enable automated
flexibility (e.g. interoperable smart
devices, dynamic tariffs, and data
access).

« Align market rules and incentives so
that automated responses can be
rewarded and scaled across different
technologies and providers.

Design level
/ + Integrate automation into flexibility
offers (e.g. pre-configured settings,

default schedules, or device-led
responses) to reduce the need for
repeated user action.

+ Ensure automated features are easy
to set up and require minimal ongoing
input from users.

+ Provide clear and accessible opt-out
mechanisms so that consumers retain
a sense of control over automated
actions.

Communication level

+  Emphasise that participation does not
require ongoing effort and can happen
automatically.

+ Explain clearly how automated features
work and what to expect during events
or peak periods.

+ Reinforce the benefits of “set-and-
forget” participation alongside savings
and control.
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Principle 5: Target flexibility to
different consumer segments

Participation in flexibility schemes is not uniform. Households differ significantly in their
ability, willingness, and consistency in engaging with demand response. Lower-income and
vulnerable households often have limited “flexibility capital” and mental bandwidth, and

may feel they are already doing everything they can to reduce consumption. Survey and trial
evidence shows that participation is shaped by income, household characteristics, access

to flexible technologies, and attitudes toward energy use. For example, households with
electric vehicles, heat pumps, or smart technologies are more likely to participate, while those
without such assets may still deliver strong reductions once engaged. Importantly, some of
the most responsive households are those “just about managing,” who are both motivated by
savings and able to act consistently. These patterns show that different groups face different
barriers—and respond differently to the same offer.

To increase participation and impact, flexibility programmes need to be tailored to these
differences rather than designed for an “average” consumer. This means recognising that
some households need lower effort and higher support to participate, while others require
stronger incentives or better follow-through mechanisms. Targeting should reflect both
the likelihood of enroliment and the ability to deliver sustained flexibility. Without targeted
approaches, programmes risk missing high-potential groups, disengaging vulnerable
households, or over-relying on segments that are easy to enrol but difficult to activate.
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How to apply this principle:

System level

Ensure that flexibility schemes include
offers tailored to vulnerable and low-
income households (e.g. simplified “turn-
up” or low-effort programmes).

Support targeted incentives and
programmes that reflect differences

in flexibility potential across customer
groups.

Design level

Segment customers based on relevant
characteristics (e.g. income, household
size, technology ownership, consumption
patterns) and tailor offers accordingly.
Match programme design to user
capabilities (e.g. automation for low-
engagement groups, more flexible options
for high-engagement users).

Design different entry points for different
groups (e.g. simple participation for

new users, more advanced options for
experienced participants).

Communication level

Tailor messaging to different segments
(e.g. savings-focused for cost-sensitive
households, control and optimisation for
engaged users).

Target outreach to groups most likely to
respond, while adapting messaging to
address specific barriers (e.g. confidence,
perceived effort, or lack of relevance).
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Who is more and less likely to engage?
Participation in flexibility schemes varies systematically across households, reflecting
differences in motivation, capacity, and access to flexibility.

More likely to participate

e Middle-income households

e Larger households and those with higher baseline electricity consumption

¢ Households with flexible technologies (e.g. EVs, heat pumps, smart devices)

e Customers with prior experience of flexibility programmes

¢ Households motivated by saving money, improving efficiency, or reducing their
environmental impact

e Customers already engaged with energy (e.g. interested in apps, monitoring, or
optimisation)

Less likely to participate

e Lower-income households, especially those with limited flexibility in their energy use
¢ Households without access to enabling technologies

e Customers on flat tariffs with low awareness of flexibility offers

e Households with low engagement in energy-related decisions

e Customers who perceive tariffs or programmes as complex or difficult to manage

40




Conclusion: Creating
conditions for scaling

residential demand flexibility

Electricity systems are becoming increasingly reliant on flexibility, and households have
a critical role to play in delivering it. However, unlocking this potential at scale remains
a challenge. While the technical capability exists, participation in flexibility programmes
remains limited, and sustained engagement is difficult to achieve.

The evidence presented in this guidebook shows that behavioural interventions can
increase participation and influence consumption patterns. However, their impact might
be constrained by low overall uptake, limited persistence, and significant differences
across consumer groups. This shows that flexibility is not only a technical or market
challenge, but also a behavioural one.

Scaling residential demand flexibility requires designing programmes that households
are willing and able to participate in. This requires making flexibility worth the effort,
reducing perceived risk, preserving a sense of control, and enabling participation to
happen automatically wherever possible. It also requires recognising that households
differ in their needs, capabilities, and motivations, and reflecting these differences in
programme design.

Achieving the levels of participation needed to meet 2030 targets requires moving
beyond uniform programme design and tailoring flexibility offers to how different
households actually engage. Aligning policy, market and behavioural measures in
line with the principles outlined in this guidebook, policymakers and practitioners can
increase participation and sustain engagement, bringing residential demand flexibility
closer to its full potential.
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