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Trial report (last revised 2nd June 2026)

This report presents findings from a large-scale field trial conducted with British Gas to
evaluate how communication strategies and tariff design influence customer engagement
with, and response to, time-of-use (TOU) electricity tariffs. We find that:

e Communication design strongly influences customer engagement.

Emails emphasising eligibility and exclusivity (“exclusive messaging”) significantly
outperformed both simple messaging and personalised savings messaging.
Exclusive messaging achieved a click-through rate of 8.6% and a tariff sign-up rate
of 2.4%, compared with 3.8% / 0.9% for simple messaging and 1.7% / 0.7% for
savings messaging.

e Tariff design has a modest effect on sign-up decisions.

Tariffs combining both a morning and evening peak period showed the highest
conversion rates among customers who viewed an offer, though differences across
tariff designs were relatively small. Preferences varied across customer segments,
indicating potential value in offering tailored tariff structures.

e Overall TOU uptake was low, limiting system-wide impacts.

Despite differences in engagement across messaging and tariff types, overall
enrolment remained low (around 1% of customers offered the tariff), constraining
the aggregate impact on electricity consumption.

e Limited average impact on electricity consumption.

Being offered a TOU tariff resulted in small and statistically insignificant changes in
peak, off-peak, and total electricity consumption when averaged across all
customers.

e Clear differences in response across customer groups.

o Low-consumption households reduced electricity use during peak periods
(by approximately 1-3%) without increasing off-peak consumption.

o High-consumption households showed little evidence of reducing peak
usage and some evidence of increased off-peak consumption.

o Customers with higher baseline peak usage were more engaged with TOU
offers but did not consistently reduce peak demand.

e Suggestive evidence of impact among those who enrol. Customers who signed
up to a TOU tariff appear to reduce peak consumption—particularly during morning
peak periods—but estimates are imprecise due to low take-up.

e No evidence of increased customer churn. Receiving a TOU offer did not lead to a
statistically significant change in customer churn.



Overall, the findings suggest that while TOU tariffs have potential to influence consumption
patterns, realising system-level benefits will require higher participation rates and more
targeted engagement strategies.

Shifting residential electricity consumption away from high-demand periods toward off-peak
hours is increasingly important for electricity systems. Peak demand accounts for a
disproportionate share of system costs and can place significant pressure on grid reliability.
Time-of-use (TOU) tariffs are designed to encourage consumers to shift consumption away
from peak periods by charging higher prices during peak hours and lower prices during
off-peak periods. In principle, such pricing structures can reduce peak load and system
costs. However, these benefits depend on residential customers enrolling in TOU tariffs at
scale and responding to the resulting price signals.

This trial had two related objectives. First, it examined what increases engagement with
and take-up of TOU tariffs among residential customers. We tested which behaviourally
informed email communications—particularly different motivational framings—are most
effective at encouraging customers to view a TOU offer and ultimately switch tariffs. We
also tested which TOU tariff designs are most attractive once customers view the offer, by
experimentally varying the peak/off-peak schedule and associated pricing structure.

Second, the trial assessed whether switching to a TOU tariff leads to measurable changes
in electricity consumption patterns, particularly during tariff-defined peak hours, and
whether any reductions in peak consumption are offset by increased use during off-peak
periods. To address these questions, the trial experimentally varied both (i) the framing of
the TOU tariff offer and (ii) key features of the TOU tariff design, and linked customers’
enrolment decisions to their electricity consumption over the six months following the offer.

More specifically, the main research questions are as follows:

RQ1 (Email effectiveness): Which email variant is most effective at getting customers to
view and sign up for a TOU tariff?

RQ2 (Tariff design effectiveness): Which TOU tariff structure (peak times and
peak/off-peak price differentials) leads to the highest sign-up rates?

RQ3 (Intent-to-treat impacts on consumption): What is the impact of being sent a TOU
email offer on post-trial electricity use among customers, including among those who go on
to sign up?

RQ4 (Enrolment impacts on consumption): What is the impact of actually enrolling in a
TOU tariff on post-trial electricity use?

RQ5 (Churn): What is the effect of sending TOU email offers on customer churn?
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A total of 301,140 residential customers were randomised before the trial start date to either
receive an email communication promoting a TOU tariff (treatment group) or to receive no
TOU email communication (control group). To be included in the study, customers had to
meet a set of pre-defined eligibility criteria. Specifically, customers had to be on a single
variable tariff, rather than a fixed tariff or another time-of-use tariff. They also had to have a
smart meter installed, with at least six months of historical consumption data and at least
80% completeness of the consumption data. Only customers not already participating in
British Gas’ PeakSave demand response scheme were included. Gas-only customers were
excluded, meaning the sample was restricted to customers who purchased electricity from
British Gas. Customers were also excluded if they were in debt, were flagged as being in
bereavement, had an open complaint for more than eight weeks, or did not have an
available email address.

Of the 301,140 eligible customers, 291,138 customers were assigned to treatment and
10,002 to control. The control group was kept relatively small at British Gas’ request to limit
the number of customers not receiving the offer or other TOU-related marketing
communications.

The treatment and control groups were broadly balanced on observed baseline
characteristics, including region, age band (18-34, 35-44, 45-54, 55+, unknown), and
pre-trial consumption category (low, medium, high; as defined by British Gas). The main
observed imbalance relates to payment methods. Control-group customers were more
likely to pay on receipt or via a regular payment scheme, whereas treatment-group
households were more likely to pay by direct debit. Balance tables are reported in Table A1
in the Appendix.

Approximately 30,000 customers assigned to treatment could not be reached via email
(e.g., invalid or undeliverable email addresses). These customers were therefore not
allocated to a specific email variant or tariff design and are excluded from analyses that
compare email variants or tariff offers in terms of click-through and sign-up outcomes.
However, because they were a part of the original treatment-versus-control randomisation,
they are still included in analyses at the level of treatment assignment, including the
intent-to-treat (ITT) analyses of consumption, the instrumental variables (V) regressions
estimating the causal effect of enrolment, and the analyses of churn.

The trial was rolled out gradually in four email batches: batch 1 was sent on 6 February
2025

(N =103,829), batch 2 on 7 February 2025 (N = 51,776), batch 3 on 11 February 2025 (N =
51,483), and batch 4 on 14 February 2025 (N = 51,461). Within each batch,
treatment-group customers reachable by email were assigned along two experimental
dimensions: the email communication they received and the TOU tariff they were offered.



Three behaviourally informed email variants were used. Simple messaging (EM1) used a
simple messaging frame (i.e., “Be in control of how much you pay for your electricity with
our new fixed Power Save Tariff.”). Personalised savings messaging (EM2) emphasised
personalised savings (i.e., “We’ve estimated that by switching to our new fixed Power Save
Tariff, you could save money on your electricity bills.”). Exclusive messaging (EM3) used an
eligibility and exclusivity framing (i.e., “Good news! You're eligible to be part of Power Save
Tariff, our new fixed tariff trial.”). Further details on the email variants and the allocation
counts by batch x email variant are reported in Table A2.

In parallel, four TOU tariff designs were tested, which varied in the timing and width of peak
periods and in the size of the peak/off-peak price differential relative to the standard
single-rate tariff (23.6 p/kWh). Table 1 summarises the tariff structures. The narrow evening
peak tariff (Power Save v1) featured a narrow weekday evening peak (17:00-19:00) with a
relatively modest price differential. The high evening peak differential tariff (Power Save v2)
kept the same peak window but increased the peak/off-peak differential. The wide evening
peak tariff (Power Save v3) widened the evening peak to 16:00-20:00 while maintaining a
more moderate differential. The dual peak tariff (Power Save v4) combined a narrow
evening peak with an additional morning peak (07:00—-09:00). Allocation counts by batch x
tariff version are reported in Table A3.

Table 1. Tariff version design and price structure

Fraction of Net price Change from single

Tariff Time period demand (p/kWh) rate
Single Rate All times 100% 23.644 —
Power Save v1 Peak: 17:00-19:00 weekdays 9% 25.8 9.1%
(Narrow evening peak) )

Off-peak: all other times 91% 23.3 -1.5%
Power Save v2 Peak: 17:00-19:00 weekdays 9% 30.3 28.2%
(High differential evening
peak) Off-peak: all other times 91% 22.8 -3.6%
Power Save v3 Peak: 16:00-20:00 weekdays 18% 27.0 14.2%
(Wide evening peak) )

Off-peak: all other times 82% 23.0 -2.7%

Morning peak: 07:00-09:00

weekdays 6% 26.0 10.0%
Power Save v4 )
(Dual peak: morning + Evening peak: 17:00-19:00
evening) weekdays 9% 28.0 18.4%

All other times 85% 225 -4.8%

Notes: The table reports the effective per-kWh price under each tariff by time period, together with the implied share of demand
allocated to that period and the percentage change relative to the single-rate tariff. “All other times” denotes all hours outside

the specified peak windows.

As Table 2 shows, batches 1 and 2 used all three email variants (simple messaging EM1,
personalised savings EM2, and exclusive messaging EM3) and all four tariff versions
(narrow evening peak v1, high differential v2, wide evening peak v3, and dual peak v4),
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allowing the planned comparisons of click-through and sign-up outcomes. In contrast,
batches 3 and 4 did not employ the full set of experimental conditions: only exclusive
messaging (EM3) was used and the wide evening peak tariff (Power Save v3) was no longer
offered. Because the set of variants differed across batches, pooling all four of them would
confound email and tariff variant effects with batch-specific operational and timing factors.
For this reason, we exclude batches 3 and 4 (N = 51,483 and N = 51,461) from the main
analysis.

Table 2. Experimental design by batch

Batc Email variants Tariff versions Included in
h  Date sent N used used analysis

103,82 EM1 (simple), EM2 v1 (narrow eve.), v2 (high diff.), v3

1 6 February 2025 9 (savings), EM3 (exclusive) (wide eve.), v4 (dual peak) Yes
EM1 (simple), EM2 v1 (narrow eve.), v2 (high diff.), v3

2 7 February 2025 51,776 (savings), EM3 (exclusive) (wide eve.), v4 (dual peak) Yes

11 February 2025 51,483 EM3 (exclusive) only v1, v2, v4 No

4 14 February 2025 51,461 EMS3 (exclusive) only v1, v2, v4 No

Notes: The table reports the timing, sample size, and set of email and tariff variants used in each trial batch.

We use hourly smart-meter readings from 17 August 2024 to 16 August 2025 to construct
household electricity-consumption outcomes. We first aggregate hourly readings to the
household-day level and define the main trial-relevant outcomes as consumption during the
morning peak (07:00-09:00), the narrow evening peak (17:00-19:00), the wide evening
peak (16:00-20:00), and overall off-peak consumption, defined as weekday consumption
outside the peak windows. To provide finer within-day detail, we additionally split the wide
evening peak into 16:00-18:00 and 18:00-20:00, and construct a set of off-peak
time-window outcomes—00:00-05:00, 05:00-07:00, 09:00-12:00, 12:00-14:00, 14:00-16:00,
20:00-22:00, and 22:00-24:00—to assess whether any post-trial consumption shifting
occurs outside the peak periods. Because the tariff applies only on weekdays, weekend
readings are excluded from outcome construction. We then construct household-by-month
outcomes by averaging each daily measure across all included weekdays within a study
month, where study months run from the 17th of one calendar month to the 16th of the
next. The estimating sample is restricted to households observed both before and after the
trial rollout. Further details on aggregation, cleaning, and robustness checks are reported in
Appendix B.

We also use the same hourly smart-meter readings to analyse customer churn. Churn is
inferred from the disappearance of household readings over a pre-specified end-of-period
window. Our main definition uses the period 3 August 2025 to 16 August 2025; as a



robustness check, we also use an earlier 14-day window, 7 July 2025 to 20 July 2025, to
reduce sensitivity to the unusually high-churn period in July-August 2025.

Key finding: Exclusive messaging (EM3) substantially outperforms both simple (EM1) and
personalised savings (EM2) messaging on both click-through and sign-up rates, with the
savings frame performing worst.

We first examine how the content of the email communications affects engagement with the
TOU offer and subsequent enrolment in the TOU tariff. Figure 1 summarises these
patterns, with Panel A plotting the predicted probability of clicking through and Panel B
plotting the predicted probability of signing up, by email variant. Across both outcomes,
exclusive messaging (EM3)—the version emphasising eligibility and exclusivity—performs
best, while personalised savings messaging (EM2)—the version emphasising personalised
savings—performs worst. The click-through rate is 8.6% under EM3 (exclusive messaging),
compared with 3.8% under EM1 (simple messaging) and 1.7% under EM2 (personalised
savings messaging). The same ordering holds for TOU tariff sign-up: 2.4% of customers
enrol under EM3, compared with 0.9% under EM1 and 0.7% under EM2. In both panels,
the differences between EM2 and EM1 and between EM3 and EM1 are statistically
significant at the 1% level.
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Figure 1. Email click-through and tariff sign-up by email variant
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Notes: The figure plots predicted probabilities by email variant. Panel A reports click-through; Panel B reports TOU tariff
sign-up. EM1 = simple messaging; EM2 = personalised savings messaging; EM3 = exclusive messaging. EM1 is the
reference category. Any asterisks next to EM2 and EM3 indicate significant differences relative to EM1 with: *p < 0.10, **

p < 0.05, **p < 0.01.

Controlling for customer characteristics does not change these estimates. Table A4 reports
both a baseline regression (with email-variant indicators only) and a specification that
additionally controls for customer characteristics, including age group, payment method,
and pre-trial consumption category. The estimated effects of email variants are nearly
identical across the two specifications. However, age is also a statistically significant
predictor of TOU tariff enrolment in the specification with customer-level covariates.
Relative to customers aged under 35, customers aged 45-54, 55+, and those with
unknown age have significantly higher sign-up rates to the TOU tariff.

Heterogeneity by consumption level

To explore heterogeneity in email version effects, we segment customers into tertiles based
on their pre-trial consumption patterns, using (i) overall average daily consumption and (ii)
peak-share, defined as the share of average weekday electricity that a customer uses
during peak hours (07:00-09:00 and 16:00—20:00). Segment-specific results are reported in
Tables A5 and A6. Across segments, the pattern is consistent: exclusive messaging (EM3)
delivers the highest engagement and enrolment in every tertile, while personalised savings
messaging (EM2) underperforms simple messaging (EM1) throughout. Heterogeneity
arises primarily in the levels of click-through and enrolment rather than in the ranking of
email variants.



Across consumption tertiles (low: <5.38 kWh/day; medium: 5.38-8.91 kWh/day; high: >8.91
kWh/day), EM3 (exclusive messaging) remains the strongest variant. Under EM3,
click-through rates are 8.6% in each tertile, while sign-up rates are 2.4% among low and
medium consumers and 2.2% among high consumers, indicating slightly lower conversion
among high consumers. EM2 (personalised savings messaging) again performs worst
across consumption groups, with click-through rates of 1.7-1.8% and sign-up rates of
0.5-0.7%.

Heterogeneity by peak-share

Across peak-share tertiles (low <30%, medium >30% to <36%, high >36%), engagement
levels increase with peak-share. Under EM1 (simple messaging), click-through rises from
3.3% in the low peak-share tertile to 3.9% in the medium tertile and 4.2% in the high tertile.
The gradient is steeper under EM3 (exclusive messaging), where click-through rates are
7.2% for low, 8.7% for medium and 9.7% for high peak-share. A similar pattern appears for
enrolment: under EM3, sign-up is 2.1% in the low peak-share tertile and 2.5% in both the
medium and high tertiles.

Overall, the heterogeneity findings reinforce the main result: exclusive messaging (EM3)
substantially increases both engagement and enrolment, while personalised savings
messaging (EM2) performs worse than simple messaging (EM1), both in the full sample
and across all six pre-trial segments. More broadly, these results indicate that relatively
small differences in email framing can generate meaningful differences in customers'
propensity to view the TOU tariff offer and subsequently enrol.

Key finding: The dual peak tariff (Power Save v4) has the highest descriptive conversion
rate among viewers, but differences across tariff versions are largely not statistically
significant; only the wide evening peak tariff (Power Save v3) converts significantly worse
than the narrow evening peak tariff (Power Save v1). Preferences also vary across
customer segments.

We next examine whether the specific TOU tariff shown to customers affects their
willingness to sign up. Figure 2 plots predicted probabilities of TOU tariff sign-up by tariff
version for the subset of customers who view a tariff offer. The dual peak tariff (Power Save
v4) has the highest conversion rate descriptively, though it is not statistically different from
the narrow evening peak tariff (Power Save v1): 29.7% of customers assigned to and
viewing Power Save v4 subsequently enrol in the tariff. This is followed by Power Save v1
(narrow evening peak) at 28.2%, Power Save v2 (high differential evening peak) at 26.6%,
and Power Save v3 (wide evening peak) at 25.4%. Using Power Save v1 (narrow evening
peak) as the reference category, only the difference between v1 and v3 is marginally
significant (p < 0.10), indicating that customers offered the wider evening peak tariff with a
moderate differential are less likely to enrol than those offered the narrow evening peak
tariff with a modest differential. Including customer characteristics does not materially
change these estimated tariff effects (Table A7).
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Figure 2. Time-of-use tariff sign-ups by tariff offered, among viewers
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Notes: The figure plots predicted probabilities of TOU tariff sign-up by tariff version among
viewers. PS v1 = narrow evening peak; PS v2 = high differential evening peak; PS v3 = wide
evening peak; PS v4 = dual peak (morning + evening). Narrow evening peak tariff (Power Save
v1) is the reference category. Any asterisks next to PS v2, PS v3, and PS v4 indicate significant

differences relative to PS v1: *p < 0.10, ** p < 0.05, ***p < 0.01.

There is also heterogeneity in tariff preferences across the six customer segments, defined
in subsection 3.1. Detailed segment-specific results are reported in Appendix tables A8-A9.

Key patterns from the segment-level analysis:

e A maijority of segments show the strongest conversion under the dual peak tariff
(Power Save v4). The low peak-share tertile has the highest conversion rate under
v4 (33.4%), and the medium peak-share tertile also signs up most frequently when
offered v4 (30.8%). Both high- and low-consuming customers also show the highest
conversion under Power Save v4 (29.9% and 30.5%, respectively).

e |n contrast, the narrow evening peak tariff (Power Save v1) performs best for high
peak-share customers (26.6% conversion) and medium-consumption customers
(30.7%). This suggests that customers whose baseline usage is concentrated
during peak hours, or those in the middle of the consumption distribution, may
prefer tariffs with a narrow evening peak and a modest price differential.

e Low-consuming customers appear particularly averse to Power Save v1, exhibiting
their lowest conversion under this tariff, though differences are not statistically
significant.

These patterns highlight the potential value of offering more tailored TOU tariffs based on
customers' electricity usage profiles.



3.3.1 Main intent-to-treat effects on consumption

Key finding: Receiving the TOU offer email had small, statistically insignificant effects on
consumption across peak, off-peak, and total electricity use when averaged across all
customers.

We next examine whether receiving the TOU offer email affects customers’ electricity
consumption in the following 6 months. The estimates capture intent-to-treat (ITT) effects,
meaning they measure the effect of being sent the TOU offer email—regardless of whether
customers subsequently view the tariff details or enrol—on average daily consumption
outcomes. Throughout, we report effects on average daily kWh in each time window.

We begin with consumption during the peak windows. Across specifications, the estimated
effects of being sent the TOU email on peak-period consumption are negative but
small—typically around a 1% change relative to baseline—and are not statistically
significant at conventional levels. In the main specification:

e Narrow evening peak (17:00-19:00): estimated effect of —0.004 kWh/day (p = 0.55),
corresponding to a 0.4% reduction relative to the pre-trial mean of 1.079 kWh.

e \Wide evening peak (16:00-20:00): estimated effect of —0.002 kwh/day (p = 0.90), or
approximately 0.1% relative to a pre-trial mean of 2.060 kwh.

e Morning peak (07:00-09:00): estimated effect essentially zero relative to a pre-trial
mean of 0.708 kWh.

For overall consumption, we likewise do not find evidence that being sent the TOU offer
changes total electricity use. The estimated effect on total average daily consumption is an
increase of 0.058 kWh per day (p = 0.30), which corresponds to about a +0.7% change
relative to the treatment-group pre-trial mean of 8.459 kWh per day. Off-peak consumption
shows no statistically detectable change either: the estimated effect is an increase of 0.059
kWh per day (p = 0.16), or about a +0.9% change relative to the treatment-group pre-trial
mean of 6.399 kWh per day. Table A10 reports the full set of peak and total consumption
estimates from this baseline model.

It is important to note that the baseline difference-in-differences approach relies on a key
assumption: in the absence of the TOU email, electricity consumption in the treatment and
control groups would have followed similar trends over time. While the random assignment
typically balances the treatment and control groups, it does not guarantee it. We assess
this assumption by testing whether the two groups exhibit similar trends in the pre-trial
period. These diagnostic tests suggest that this assumption is not fully met for some
outcomes in the baseline specification. In particular, the pre-trends test finds evidence
against parallel trends for morning peak consumption (p = 0.03) and yields marginal
evidence against parallel trends for off-peak consumption (p = 0.07) and the narrow
evening peak (p = 0.06). This matters because it increases the risk that post-trial
differences partly reflect pre-existing trend differences rather than the effect of the email
itself. Because of this, we also estimate a robustness specification that additionally controls
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for available time-invariant customer characteristics (customer tenure, consumption
category, payment method, age band, and region). Under this covariate-adjusted
specification, the pre-trends tests no longer reject parallel pre-trends at the 5% level for any
of the consumption outcomes.

3.3.2 Robustness of intent-to-treat effects on consumption

Key finding: The covariate-adjusted specification yields somewhat larger negative peak
effects, but they remain statistically insignificant; total and off-peak consumption effects are
also small and insignificant.

In the covariate-adjusted specification, estimated ITT effects on peak-window consumption
remain negative and are somewhat larger in magnitude:

e Narrow evening peak: —0.011 kWh/day (p = 0.14; approximately —1% relative to
baseline)

Wide evening peak: —0.020 kWh/day (p = 0.10; approximately —1%)
Morning peak: —0.007 kWh/day (p = 0.23; approximately —1%)

Total daily and off-peak point estimates shift from small positive values in the baseline
model to small negative values once covariates are included, and remain statistically
indistinguishable from zero. Full estimates are reported in Table A11.

Taken together, across both specifications, the results are consistent with small reductions
in peak-period consumption following receipt of the TOU email, but the estimates are not
statistically significant at conventional levels. One plausible reason the estimated peak
effects are small is that enrolment into the TOU tariff was low and the ITT estimates
average over the entire treatment group, most of whom do not sign up (compliers
comprised only around 1% of those offered the tariff in the first two batches of TOU offer
emails). In other words, even if compliers meaningfully shift demand, that response is
mechanically diluted in the ITT. This attenuation is likely to be especially pronounced for
peak windows that apply only to a subset of tariff designs. In particular, the wide evening
peak applies only to Power Save v3 (wide evening peak), which has the lowest take-up,
and the morning peak applies only to Power Save v4 (dual peak).

For total daily and off-peak consumption, the point estimates are directionally inconsistent
across specifications and remain statistically indistinguishable from zero. Accordingly, we
find no evidence that customers compensate for any (small) peak-period reductions by
increasing off-peak usage, nor do we find evidence of an overall increase in total electricity
consumption in response to the TOU email offer.

3.3.3 Heterogeneity in intent-to-treat effects on consumption

Key finding: Effects are most pronounced for low-consumption households, who
consistently reduce peak usage without compensating with higher off-peak consumption;

11



high-consumption households show no peak reduction and some indication of increased
off-peak use.

The pooled ITT estimates can mask meaningful heterogeneity, so we additionally split the
sample by baseline total daily consumption and by baseline peak-share. Detailed
segment-specific ITT estimates are reported in Tables A12-A17 in the Appendix, covering
the three consumption tertiles and the three peak-share tertiles.

Low consumption households

By far the clearest pattern emerges for the low-consumption tertile. The estimated effect of
the TOU offer email in the post-offer months is about 0.007 kWh reduction per morning
peak (p = 0.01) among low consumers. Relative to the treatment-group pre-email mean of
0.305 kWh per morning peak, this corresponds to a 2.3% average reduction in energy
consumption, with larger morning-peak reductions in later post months consistent with
gradual learning or habit adjustment rather than an immediate one-off response. In addition
to the morning peak, low consumers also reduce evening-peak consumption:

e Narrow evening peak: approximately —0.008 kWh (p = 0.05), or about 1.6%
reduction.

e Wide evening peak: approximately —1.3% reduction relative to a 0.930 kWh mean
before the trial (p = 0.08).

Importantly, for these low-consumption outcomes we do not find evidence of parallel
pre-trends being rejected, strengthening a causal interpretation. We also do not find
evidence of low consumers compensating by increasing their energy use outside peak
hours: both the total daily consumption and the off-peak consumption estimates are
negative but small and statistically insignificant at conventional levels.

Medium- and high-consumption households

For the medium-consumption tertile, the estimated peak-hour effects are negative, but not
statistically significant at conventional levels. For the high-consumption tertile we also do
not find strong evidence of reduced peak electricity use. If anything, the peak-hour
coefficients for high consumers are positive, though very imprecisely estimated. For
instance, the estimated effect of TOU tariff offer during the narrow evening peak is a +0.3%
change in energy consumption among high consumers (p = 0.74). Another notable pattern
for high consumers is an increase in off-peak usage, concentrated overnight and in late
evening: consumption rises during 00:00-05:00 by about 3.1% (p = 0.06) and during
22:00-24:00 by about 3.6% (p = 0.01), relative to pre-trial means. Consistent with this, the
effect of the TOU tariff offer on total daily consumption is also positive for this group,
although the daily estimate is not statistically significant at conventional levels (p = 0.22).
Taken together, these results suggest that the TOU email did not induce high users to shift
demand away from peak hours and may instead have encouraged additional usage outside
the peak.
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Results by peak-share tertile

We get a more muted pattern when splitting by baseline peak share. The TOU email effects
are typically small and not statistically significant at conventional levels, with estimated
percentage changes after the TOU tariff offer generally below 1%. The estimated effects
are mostly negative during peak windows, with two notable exceptions. First, for the low
peak-share tertile, while the morning-peak estimate is directionally negative (about a 0.8%
reduction in morning peak, relative to pre-intervention; p = 0.63), evening-peak point
estimates are positive (though not statistically significant). During the narrow evening peak
we estimate a 0.5% increase (p = 0.72), and during the wide evening peak a 0.4% increase
(p = 0.76), relative to the pre-trial averages for the low peak-share tertile. Second, at the
other end of the distribution, high peak-share customers also show small, statistically
insignificant increases in peak windows. For example, during the morning peak we estimate
a +0.5% change (p = 0.74), with a similarly small, and imprecise increase in the first half of
the wide evening peak window.

Overall, the TOU email appears most effective for low consumers, who consistently reduce
their energy use during peak hours without simultaneously increasing off-peak
consumption. High consumers, on the other hand, do not meaningfully reduce peak use
and may instead slightly increase consumption outside peak hours.

Key finding: Instrumental-variables estimates suggest tariff sign-up may reduce peak
consumption, especially in the morning peak, but low take-up makes these estimates too
imprecise for firm conclusions.

We next estimate the effect of actual TOU tariff sign-up on consumption using an
instrumental-variables strategy, where assignment to receive the tariff-offer email
instruments for realised TOU tariff sign-up. An important assumption of this approach is that
the email affects consumption only through its effect on signing up to the tariff. Put
differently, receiving the email must not change electricity use through any other channel,
such as making energy use more salient or prompting households to conserve even without
enrolling. If this exclusion restriction is violated, the IV estimates cannot be interpreted at
face value as the causal effect of sign-up itself. Additionally, because take-up was very low,
at only around 1% of the sample, the second-stage estimates are necessarily imprecise:
the reduced-form effects are scaled up by a very small compliance share, and the standard
errors scale up as well, yielding wide confidence intervals. The IV results should therefore
be interpreted as exploratory. The full set of IV estimates is reported in Table A18 in the
Appendix.

The clearest IV pattern appears for morning peak consumption. Sign-up is associated with
a consumption reduction of about 0.44 kWh per morning peak (p = 0.10). Relative to the
treatment-group pre-trial mean of 0.708 kWh/day, this corresponds to an estimated
reduction of about 62.5%. For evening peak consumption, the point estimates are also
negative but less precise:
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e Narrow evening peak: approximately —0.36 kWh per peak (p = 0.33), or roughly
33.2% relative to the pre-trial mean of 1.079 kWh.

e Wide evening peak: approximately —0.47 kWh per peak (p = 0.49), corresponding to
about 22.9% relative to the pre-trial mean of 2.060 kWh/day.

We do not find evidence of an effect on off-peak consumption. The estimated coefficient is
positive, at about +1.52 kWh/day, but highly imprecise (p = 0.46). Taken together, the IV
results are consistent with the possibility that tariff sign-up reduced peak consumption,
especially in the morning peak, but the low take-up rate makes the second-stage estimates
too noisy to support firm conclusions about magnitude.

Key finding: Being sent the TOU offer email had no statistically significant effect on
customer churn.

We also examine whether being sent the TOU offer email affected customer churn during
the post-trial follow-up period. Churn during the post-trial months is slightly lower among
households assigned to receive the TOU tariff offer than among control households, but the
difference is small and not statistically significant: under our main post-trial definition, churn
is 6.61% in the treatment group and 6.74% in the control group. This conclusion is
unchanged under alternative post-trial windows, including a specification that avoids the
unusually high-churn July/August 2025 period and a longer follow-up extending through
February 2026. When we instead examine churn over the full observation window, including
the pre-trial period, control households appear more likely to drop out than treatment
households (9.74% versus 6.99%). Because this difference emerges partly before the trial
begins, however, it should not be interpreted as an effect of the TOU offer itself; rather, it
likely reflects pre-existing differences in sample composition or data availability between
treatment and control households. Table A19 in the Appendix reports the corresponding
estimates and statistical significance under the alternative churn definitions.

The trial's main practical takeaway is that communication design matters for the adoption of
time-of-use tariffs. Among the email variants tested, exclusive messaging (EM3)—the
eligibility/exclusivity framing—substantially outperformed both simple messaging (EM1) and
personalised savings messaging (EM2) in generating click-through and tariff sign-up, while
the personalised-savings message performed worst throughout. On the tariff-design side,
conversion was highest overall for the dual peak tariff (Power Save v4)—featuring both a
morning and a narrow evening peak, higher prices during those peaks, and lower prices at
other times—although high peak-share households and medium-consumption households
preferred the narrow evening peak tariff (Power Save v1), which featured only the narrow
evening peak window and a small peak/off-peak price differential.
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At the same time, take-up was low across email variants and tariff designs, making it
difficult to draw firm conclusions about the effects of time-of-use tariffs on electricity
consumption. Consistent with this, the intent-to-treat estimates—which average over all
customers assigned to receive the time-of-use tariff offer, regardless of whether they
ultimately enrolled—show only small changes in peak-period, off-peak, and total electricity
consumption in post-offer months, most of which are not statistically significant at
conventional levels. This pattern is consistent with low enrolment: any consumption
response among customers who switch is diluted when averaged across the full treatment
group.

Nonetheless, the heterogeneous intent-to-treat estimates suggest that some customer
groups were more responsive than others. In particular, low-consumption households
reduced electricity use during the morning peak and showed evidence of reductions during
the narrow evening peak without offsetting these reductions through higher off-peak
consumption. By contrast, the corresponding intent-to-treat estimates for high-consumption
households show little evidence of peak reduction and some indication of increased
off-peak use. The instrumental-variables estimates, which identify the effect of enrolment
for households whose sign-up was induced by receiving the TOU offer email, are
directionally consistent with peak reductions among those who signed up, especially in the
morning peak, but remain too imprecise to draw strong conclusions because take-up was
very low and the confidence intervals are wide. Overall, the results suggest that
behaviourally informed messaging can increase time-of-use tariff adoption, but that
achieving peak-demand reduction at scale may require higher enrolment and potentially
more targeted time-of-use tariff offers, or a stronger focus on customer groups most likely
to shift their consumption patterns.

Callaway, B., & Sant’Anna, P. H. C. (2021). Difference-in-Differences with multiple time
periods. Journal of Econometrics, 225(2), 200-230.
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Appendix A

Table A1. Baseline characteristics and orthogonality tests by control and treatment
status

Treatment Control (1) vs. p-value from joint
(2), orthogonality test of
group group _ p-value treatment arms

Age 18-34 (indicator) 0.1418 0.1420 0.9533 0.9533
Age 35-44 (indicator) 0.1553 0.1554  0.9923 0.9923
Age 45-54 (indicator) 0.1563 0.1566  0.9447 0.9447
Age 55+ (indicator) 0.4409 0.4397 0.80M 0.8011
Age unknown (indicator) 0.1056 0.1064 0.8047 0.8047
East England (indicator) 0.1652 0.1653 0.9816 0.9816
East Midlands (indicator) 0.0808 0.0807 0.9580 0.9580
London (indicator) 0.0837 0.0838 0.9631 0.9631
North Wales (indicator) 0.0011  0.0009 0.4821 0.4821
West Midlands (indicator) 0.0815 0.0816 0.9729 0.9729
North East England (indicator) 0.0452 0.0451 0.9793 0.9793
North West England (indicator) 0.0342 0.0344 0.9080 0.9080
Southern England (indicator) 0.1512 0.1513 0.9881 0.9881
South East England (indicator) 0.1174 0.1173 0.9816 0.9816
South Wales (indicator) 0.0463 0.0464 0.9520 0.9520
South West England (indicator) 0.0786 0.0785 0.9830 0.9830
Yorkshire (indicator) 0.0517 0.0518 0.9544 0.9544
South Scotland (indicator) 0.0633 0.0630 0.9159 0.9159
North Scotland (indicator) 0.0000 0.0000

Standard Variable (indicator) 1.0000 1.0000

Direct Debit (indicator) 0.7938 0.5265 0.0000 0.0000

Regular Payment Scheme (indicator) 0.0088 0.0240 0.0000 0.0000
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Pay on receipt (indicator) 0.1974 0.4495 0.0000 0.0000
Low consumption category (indicator) 0.3032 0.3036  0.9440 0.9440
Medium consumption category (indicator) 0.5103 0.5096 0.8996 0.8996
High consumption category (indicator) 0.1865 _ 0.1868  0.9370 0.9370
N 291,138 10,001
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Table A2. Allocation of email variants across trial batches
EM1: simple EM2: personalised EM3:
messaging savings exclusivity
Batch 34,586 34,615 34,628
1
Batch 17,231 17,236 17,309
2
Batch - - 51,483
3
Batch - - 51,361
4
Total 51,817 51,851 154,881

Notes: A dash indicates that the corresponding email-message variant was not deployed in that batch.
Otherwise, entries report the number of customers assigned to each email-message variant (i.e., sample

sizes).
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UsersTCP

Table A3. Allocation of tariff versions across trial batches

Power Save v1 Power Save v2 Power Save v3 Power Save v4
(Narrow evening (High differential (Wide evening (Dual peak)
peak) evening peak) peak)
Batch 1 25,913 25,948 25,973 25,994
Batch 2 12,939 12,977 12,902 12,958
Batch 3 17,102 17,214 - 17,166
Batch 4 17,162 17,090 - 17,209
Total 73,116 73,229 38,875 73,327

Notes: Entries report the number of customers assigned to each tariff version within each batch (sample sizes). A dash indicates that the
corresponding tariff version was not deployed in that batch.
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Table A4. Effects of email variant on tariff viewing and TOU sign-up

(1 (2) 3) (4)

Tariff viewed Tariff viewed Signed Signed
(indicator) (indicator) up (indicator) up (indicator)
EM1 0.000 0.000 0.000 0.000
) ) ) )
EM2 -0.021*** -0.021*** -0.002*** -0.002***
(0.001) (0.001) (0.001) (0.001)
EM3 0.047*** 0.047*** 0.015*** 0.015***
(0.001) (0.001) (0.001) (0.001)
Age 35-44 (indicator) 0.001 0.001
(0.002) (0.001)
Age 45-54 (indicator) 0.003 0.003***
(0.002) (0.001)
Age 55+ (indicator) 0.004** 0.006***
(0.002) (0.001)
Age unknown (indicator) 0.013*** 0.007***
(0.002) (0.001)
Direct Debit (indicator) -0.003 -0.001
(0.007) (0.004)
Pay on receipt (indicator) -0.017** -0.005
(0.007) (0.004)

Medium consumption category
(indicator) 0.000 -0.001
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(0.001) (0.001)
High consumption category
(indicator) 0.002 -0.000
(0.002) (0.001)
Constant 0.038*** 0.039*** 0.009*** 0.007*
(0.001) (0.007) (0.000) (0.004)
Observations 155604 155604 155604 155604

Notes: The table reports estimates for the treatment group only, restricting the sample to customers in batches 1 and 2.
Columns 1 and 3 include only indicators for email variant; columns 2 and 4 additionally control for age group, payment method,
and pre-trial consumption category. EM1 is the omitted reference category, so the coefficients on EM2 and EM3 are interpreted
relative to EM1. The dependent variable is an indicator for viewing the tariff offer in columns 1-2 and an indicator for signing up
to the TOU tariff in columns 3-4. Standard errors are reported in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01.
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Table A5. Heterogeneity in email-variant effects by peak-share tertile

low proportion of peak

medium proportion of peak

high proportion of peak

(1)

()

©)

(4)

©)

(6)

7)

(8)

©)

(10)

(11)

(12)

Tariff Tariff Signed Signed Tariff Tariff Signed Signed Tariff Tariff Signed Signed
viewed viewed up up viewed viewed up up viewed viewed up up
(indicator) (indicator) (indicator) (indicator)| (indicator) (indicator) (indicator) (indicator)| (indicator) (indicator) (indicator) (indicator)
EM1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 [0.000 0.000 0.000 0.000
) ) ) () ) ) ) OO ) ) )
EM2 -0.016***  -0.016*** -0.002** -0.002** | -0.021***  -0.021*** -0.003*** -0.003*** [-0.025***  -0.025***  -0.003*** -0.003***
(0.002) (0.002) (0.001) (0.001) (0.002) (0.002) (0.001) (0.001) ((0.002) (0.002) (0.001) (0.001)
EM3 0.039*** 0.039***  0.013*** 0.013*** | 0.048*** 0.048***  0.015***  0.015*** |0.055*** 0.055*** 0.016**  0.016™**
(0.002) (0.002) (0.001) (0.001) (0.003) (0.003) (0.001) (0.001) ((0.003) (0.003) (0.001) (0.001)
Age 35-44
(indicator) 0.001 -0.001 0.001 0.000 0.001 0.002*
(0.003) (0.002) (0.003) (0.002) (0.003) (0.001)
Age 45-54
(indicator) 0.001 0.003 -0.001 0.002 0.007** 0.005***
(0.003) (0.002) (0.003) (0.002) (0.003) (0.002)
Age 55+
(indicator) -0.001 0.004*** 0.001 0.007*** 0.013*** 0.008***
(0.003) (0.001) (0.003) (0.001) (0.003) (0.001)
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Age unknown

(indicator) 0.010** 0.006*** 0.014*** 0.006***
(0.004) (0.002) (0.004) (0.002)

Direct Debit

(indicator) -0.015 -0.004 0.012 0.002
(0.012) (0.007) (0.010) (0.006)

Pay on receipt

(indicator) -0.029** -0.009 -0.002 -0.002
(0.012) (0.007) (0.010) (0.006)

Medium

consumption

category

(indicator) 0.000 -0.000 -0.000 -0.001
(0.002) (0.001) (0.002) (0.001)

High

consumption

category

(indicator) 0.003 0.000 0.002 0.000
(0.002) (0.001) (0.003) (0.002)

Constant 0.033*** 0.049***  0.008*** 0.011 0.039*** 0.028***  0.010*** 0.005

(0.001) (0.012)  (0.001)  (0.007) | (0.001) (0.010)  (0.001)  (0.006)

0.042***

(0.002)

0.016***

(0.004)

-0.008

(0.014)

-0.019

(0.014)

-0.001

(0.002)

0.003

(0.003)
0.044***

(0.014)

0.009***

(0.001)

0.009***

(0.002)

-0.000

(0.007)

-0.003

(0.007)

-0.001

(0.001)

-0.002

(0.002)
0.005

(0.007)
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Observations

51,304

51,304

51,304

51,304

51,661

51,661

51,661

51,661

51,725

51,725

51,725

51,725

Notes: The table reports treatment-group estimates for batches 1 and 2 only. The sample is split by tertile of the baseline share of electricity consumption occurring during peak hours.
EM1 is the omitted reference category. Columns 1-4 report results for the low peak-share tertile, columns 5-8 for the medium peak-share tertile, and columns 9-12 for the high peak-share
tertile. The dependent variable is an indicator for viewing the tariff offer in columns 1-2, 5-6, and 9-10, and an indicator for signing up to the TOU tariff in columns 3-4, 7-8, and 11-12.
Even-numbered columns additionally control for age group, payment method, and pre-trial consumption category. Standard errors are reported in parentheses. *p < 0.10, ** p < 0.05, ***
p <0.01.

Table A6. Heterogeneity in email-variant effects by consumption tertile

low consumers

medium consumers

high consumers

(1) 2) (3) 4) (5) (6) (7) (8) 9) (10) (11) (12)
Tariff Tariff Signed Signed Tariff Tariff Signed Tariff Tariff Signed Signed
viewed viewed up up viewed viewed up Signed up viewed viewed up up
(indicator) (indicator) (indicator) (indicator)| (indicator) (indicator) (indicator) (indicator) | (indicator) (indicator) (indicator) (indicator)
EM1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
) ) ) ) ) ) ) ) () ) () )
EM2 -0.017***  -0.017***  -0.002** -0.002** | -0.020***  -0.020***  -0.002**  -0.002** -0.025***  -0.025***  -0.003*** -0.003***
(0.002) (0.002) (0.001) (0.001) (0.002) (0.002) (0.001) (0.001) (0.002) (0.002) (0.001) (0.001)
EM3 0.051*** 0.051***  0.015*** 0.015*** [ 0.048*** 0.047***  0.015**  0.015*** 0.044** 0.044***  0.014*** 0.015***
(0.003) (0.003) (0.001) (0.001) (0.003) (0.003) (0.001) (0.001) (0.003) (0.003) (0.001) (0.001)
Age 35-44
(indicator) -0.002 0.000 0.007** 0.002 -0.003 -0.000
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(0.003) (0.002) (0.003) (0.001) (0.003) (0.002)

Age 45-54

(indicator) 0.003 0.004** 0.008** 0.005*** -0.002 0.001
(0.003) (0.002) (0.003) (0.002) (0.003) (0.002)

Age 55+

(indicator) 0.002 0.006*** 0.008*** 0.008*** 0.001 0.005***
(0.003) (0.001) (0.003) (0.001) (0.003) (0.002)

Age unknown

(indicator) 0.007** 0.006™** 0.015*** 0.008*** 0.016*** 0.006***
(0.004) (0.002) (0.004) (0.002) (0.004) (0.002)

Direct Debit

(indicator) 0.004 0.001 -0.004 0.005 -0.015 -0.012
(0.010) (0.006) (0.011) (0.005) (0.016) (0.010)

Pay on receipt

(indicator) -0.009 -0.003 -0.017 -0.001 -0.032** -0.015
(0.010) (0.006) (0.012) (0.005) (0.016) (0.010)

Constant 0.035*** 0.031***  0.009*** 0.005 0.038*** 0.037***  0.009*** 0.000 0.042*** 0.059***  0.008***  0.018*

(0.001) (0.010) (0.001)  (0.006) (0.001) (0.012) (0.001) (0.005) (0.002) (0.016) (0.001)  (0.010)
Observations 51,561 51,561 51,561 51,561 51,515 51,515 51,515 51,515 51,637 51,637 51,637 51,637
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Notes: The table reports treatment-group estimates for batches 1 and 2 only. The sample is split by tertile of baseline electricity consumption. EM1 is the omitted reference category.
Columns 1-4 report results for low-consumption customers, columns 5-8 for medium-consumption customers, and columns 9-12 for high-consumption customers. The dependent variable
is an indicator for viewing the tariff offer in columns 1-2, 5-6, and 9-10, and an indicator for signing up to the TOU tariff in columns 3-4, 7-8, and 11-12. Even-numbered columns
additionally control for age group and payment method. Standard errors are reported in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01.
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Table A7. Effects of tariff version on TOU sign-up among viewers

(1 (2)

Signed up Signed up
(indicator) (indicator)
Age 35-44 (indicator) 0.012
(0.018)
Age 45-54 (indicator) 0.061**
(0.018)
Age 55+ (indicator) 0.113***
(0.015)
Age unknown (indicator) 0.079**
(0.020)
Direct Debit (indicator) -0.011
(0.061)
Pay on receipt (indicator) -0.031
(0.062)
Medium consumption category
(indicator) -0.019
(0.012)
High consumption category
(indicator) -0.020
(0.015)
PS v1 0.000 0.000
() ()
PS v2 -0.016 -0.017
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(0.015) (0.015)
PS v3 -0.028* -0.027*
(0.015) (0.015)
PS v4 0.014 0.015
(0.015) (0.015)
Constant 0.282*** 0.239***
(0.010) (0.063)
Observations 7316 7316

Notes: The table reports estimates for customers who viewed a tariff offer, restricting the sample to the treatment group in
batches 1 and 2. PS v1 is the omitted reference category. The dependent variable is an indicator for signing up to the TOU fariff.
Column 1 includes only tariff-version indicators; column 2 additionally controls for age group, payment method, and pre-trial

consumption category. Standard errors are reported in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01.
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Table A8. Heterogeneity in tariff-version effects by peak-share tertile

Low proportion
of peak households

Medium proportion
of peak households

High proportion
of peak households

Signed up Signed up Signed up Signed up Signed up Signed up
(indicator) (indicator) (indicator) (indicator) (indicator) (indicator)
Age 35-44 (indicator) -0.022 -0.001 0.050*
(0.035) (0.032) (0.029)
Age 45-54 (indicator) 0.054 0.053 0.074**
(0.035) (0.033) (0.029)
Age 55+ (indicator) 0.099*** 0.135*** 0.105***
(0.029) (0.027) (0.024)
Age unknown (indicator) 0.067* 0.061* 0.100***
(0.037) (0.035) (0.034)
Direct Debit (indicator) -0.002 -0.074 0.015
(0.101) (0.128) (0.094)
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Pay on receipt (indicator) -0.055 -0.083 0.017
(0.104) (0.130) (0.097)
Medium consumption category
(indicator) -0.009 -0.037* -0.016
(0.023) (0.022) (0.020)
High consumption category (indicator) -0.017 -0.015 -0.055**
(0.027) (0.027) (0.027)
PS v1 0.000 0.000 0.000 0.000 0.000 0.000
) () ) ) () )
PS v2 -0.008 -0.006 -0.003 -0.006 -0.042* -0.041*
(0.028) (0.028) (0.026) (0.026) (0.024) (0.023)
PS v3 -0.020 -0.017 -0.061** -0.060** -0.009 -0.009
(0.028) (0.028) (0.025) (0.025) (0.024) (0.023)
PS v4 0.049* 0.051* 0.005 0.005 -0.009 -0.010
(0.028) (0.028) (0.026) (0.026) (0.023) (0.024)
Constant 0.285** 0.246** 0.303** 0.324* 0.266*** 0.191*
(0.020) (0.105) (0.018) (0.133) (0.017) (0.098)
Observations 2075 2075 2501 2501 2699 2699
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Notes: The table reports estimates for customers who viewed a tariff offer, restricting the sample to the treatment group in batches 1 and 2. The sample is split by tertile of the baseline
share of electricity consumption occurring during peak hours. PS v1 is the omitted reference category. Columns 1-2 report results for the low peak-share tertile, columns 3-4 for the
medium peak-share tertile, and columns 5-6 for the high peak-share tertile. The dependent variable is an indicator for signing up to the TOU tariff. Even-numbered columns additionally
control for age group, payment method, and pre-trial consumption category. Standard errors are reported in parentheses. *p < 0.10, **p < 0.05, *** p < 0.01.
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Table A9. Heterogeneity in tariff-version effects by consumption tertile

Low consumers

Medium consumers

High consumers

Signed up Signed up Signed up Signed up Signed up Signed up
(indicator) (indicator) (indicator) (indicator) (indicator) (indicator)
Age 35-44 (indicator) 0.018 0.009 0.005
(0.033) (0.031) (0.031)
Age 45-54 (indicator) 0.080** 0.076** 0.035
(0.034) (0.033) (0.031)
Age 55+ (indicator) 0.119** 0.131*** 0.085***
(0.025) (0.026) (0.029)
Age unknown (indicator) 0.095*** 0.101*** 0.044
(0.035) (0.037) (0.035)
Direct Debit (indicator) -0.014 0.106 -0.148
(0.107) (0.091) (0.117)
Pay on receipt
(indicator) -0.043 0.049 -0.119
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(0.109) (0.094) (0.120)
PS v1 | 0.000 0.000 | 0.000 0.000 | 0.000 0.000
() () () () () ()
PS V2 | 0.027 0.022 | 0038 -0.029 | -0.041 -0.041*
(0.026) (0.026) (0.026) (0.026) (0.025) (0.025)
PS V3 | 0.004 0.004 |  -0.030 -0.029 | -0.062+ -0.061**
(0.026) (0.026) (0.026) (0.026) (0.024) (0.024)
PS v4 | 0.031 0.029 | 0019 -0.020 | 0.028 0.029
(0.026) (0.026) (0.026) (0.026) (0.025) (0.025)
Constant | 0.274* 0.213* | o307 0.124 | o271 0.369***
(0.018) (0.110) (0.019) (0.095) (0.018) (0.120)
Observations 2366 2366 2426 2426 2484 2484

Notes: The table reports estimates for customers who viewed a tariff offer, restricting the sample to the treatment group in batches 1 and 2. The sample is split by tertile of baseline
electricity consumption. PS v1 is the omitted reference category. Columns 1-2 report results for low-consumption customers, columns 3-4 for medium-consumption customers, and
columns 5-6 for high-consumption customers. The dependent variable is an indicator for signing up to the TOU tariff. Even-numbered columns additionally control for age group and
payment method. Standard errors are reported in parentheses. *p < 0.10, ** p < 0.05, ***p < 0.01.
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Table A10. Main intent-to-treat DiD estimates (Callaway & Sant’Anna overall ATT),
untrimmed full sample and no covariates

Cl stat. pre-trends parallel

Dependent variable ATT SE Cl(low) (high) sign. p-value pre-trends

Average total daily 0.059 0.174

consumption 0.0577 7 -0.0593 7 0.1002 ok

Average daily off-peak 0.047 0.152

consumption 0.0594 4 -0.0335 3 0.0670 ok
0.013 0.049

Average consumption 00-05 0.0232 4 -0.0031 5 0.4904 ok
0.005 0.012

Average consumption 05-07 0.0016 3 -0.0088 0 0.5653 ok
0.006 0.012

Average consumption 07-09 0.0004 1 -0.0116 4 0.0221 rejected
0.008 0.017

Average consumption 09-12  0.0012 2 -0.0149 3 0.0178 rejected
0.005 0.012

Average consumption 12-14  0.0020 2 -0.0083 2 0.0344 rejected
0.005 0.018

Average consumption 14-16  0.0073 9 -0.0043 8 0.0011 rejected
0.007 0.012

Average consumption 16-18 -0.0013 2 -0.0154 8 0.0559 rejected
0.007 0.013

Average consumption 18-20 -0.0004 1 -0.0143 5 0.2665 ok
0.006 0.020

Average consumption 20-22 0.0072 6 -0.0058 2 0.4976 ok
0.006 0.028

Average consumption 22-24  0.0166 0 0.0048 4 * 0.397 ok

Average consumption 0.007 0.009

narrow evening peak -0.0041 1 -0.0180 9 0.0633 ok

Average consumption wide 0.014 0.026

evening peak -0.0017 6 -0.0303 9 0.1025 ok

Notes: The table reports overall intent-to-treat average treatment effects (ATTs) estimated using the Callaway and Sant’/Anna
(2021) difference-in-differences estimator. Estimates use the untrimmed sample and include no covariates. The control group
consists of never-treated customers, and estimation is doubly robust. For each outcome, the table reports the aggregated ATT,
standard error, 95% confidence interval, and the p-value from the pre-trends test. “Parallel pre-trends” indicates whether the null
of parallel trends is rejected. * denotes statistical significance of the ATT at the 5% level.
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Table A11. Robustness check: Intent-to-treat DiD estimates (Callaway & Sant’Anna
overall ATT), untrimmed full sample with covariates

Cl stat. pre-trends parallel

Dependent variable ATT SE  Cl (low) (high) sign. p-value pre-trends

Average total daily 0.058 0.070

consumption -0.0440 5 -0.1587 7 0.62837 ok

Average daily off-peak 0.044 0.062

consumption -0.0239 0 -0.1101 3 0.58868 ok
0.012 0.022

Average consumption 00-05 -0.0019 5 -0.0263 6 0.48775 ok
0.005 0.004

Average consumption 05-07 -0.0059 3 -0.0162 5 0.70302 ok
0.005 0.004

Average consumption 07-09 -0.0071 7 -0.0182 0 0.0962 ok
0.008 0.010

Average consumption 09-12 -0.0053 1 -0.0211 6 0.49523 ok
0.005 0.005

Average consumption 12-14 -0.0049 4 -0.0155 7 0.41798 ok
0.005 0.008

Average consumption 14-16 -0.0020 6 -0.0130 9 0.12779 ok
0.006 0.002

Average consumption 16-18 -0.0095 3 -0.0218 8 0.73479 ok
0.007 0.003

Average consumption 18-20 -0.0106 0 -0.0242 1 0.78699 ok
0.005 0.007

Average consumption 20-22 -0.0042 9 -0.0158 4 0.8151 ok
0.006 0.019

Average consumption 22-24  0.0073 2 -0.0050 5 0.71904 ok

Average consumption 0.007 0.003

narrow evening peak -0.0106 3 -0.0249 7 0.67384 ok

Average consumption wide 0.013 0.006

evening peak -0.0201 4 -0.0464 2 0.79225 ok

Notes: The table reports overall intent-to-treat average treatment effects (ATTs) estimated using the Callaway and Sant’Anna
(2021) difference-in-differences estimator. Estimates use the untrimmed sample and include covariates tenure years (numeric),
consumption category (categorical), payment method (categorical), age band (categorical), region (categorical). The control
group consists of never-treated customers, and estimation is doubly robust. For each outcome, the table reports the aggregated
ATT, standard error, 95% confidence interval, and the p-value from the pre-trends test. “Parallel pre-trends” indicates whether
the null of parallel trends is rejected. * denotes statistical significance of the ATT at the 5% level.
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Table A12. Intent-to-treat difference-in-differences estimates by consumption tertile:
low consumption tertile

Cl stat. pre-trends parallel

Dependent Variable ATT SE Cl (low) (high) sign. p-value pre-trends

Average total daily 0.025

consumption -0.0257 8 -0.0764 0.0249 0.65766 ok

Average daily off-peak 0.017

consumption -0.0067 0 -0.0399 0.0266 0.87246 ok
0.004

Average consumption 00-05 0.0042 4 -0.0044 0.0129 0.89288 ok
0.002

Average consumption 05-07 -0.0005 3 -0.0051 0.0041 0.39377 ok
0.002

Average consumption 07-09 -0.0068 7 -0.0122 -0.0015 * 0.21824 ok
0.004

Average consumption 09-12 -0.0027 3 -0.01M11 0.0056 0.40688 ok
0.002

Average consumption 12-14  -0.0016 9 -0.0074 0.0041 0.49777 ok
0.002

Average consumption 14-16  0.0005 9 -0.0053 0.0063 0.33175 ok
0.003

Average consumption 16-18 -0.0050 8 -0.0126 0.0025 0.49751 ok
0.004

Average consumption 18-20 -0.0072 1 -0.0153 0.0008 0.07506 ok
0.003

Average consumption 20-22 -0.0043 3 -0.0108 0.0023 0.05716 ok
0.002

Average consumption 22-24  -0.0023 7 -0.0076 0.0030 0.314 ok

Average consumption narrow 0.004

evening peak -0.0081 0 -0.0160 -0.0002 * 0.25794 ok

Average consumption wide 0.006

evening peak -0.0122 9 -0.0259 0.0014 0.24697 ok

Notes: The table reports overall intent-to-treat average treatment effects (ATTs) estimated using the Callaway and Sant’Anna
(2021) difference-in-differences estimator for the low-consumption tertile. Estimates use the untrimmed sample and include no
covariates. The control group consists of never-treated customers, and estimation is doubly robust. For each outcome, the table
reports the aggregated ATT, standard error, 95% confidence interval, and p-value from the pre-trends test. “Parallel pre-trends”
indicates whether the null of parallel trends is rejected. * denotes statistical significance of the ATT at the 5% level.
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Table A13. Intent-to-treat difference-in-differences estimates by consumption tertile:
medium consumption tertile

Cl stat. pre-trends parallel

Dependent Variable ATT SE Cl (low) (high)  sign. p-value pre-trends

Average total daily 0.042

consumption -0.0201 3 -0.1031 0.0628 0.22743 ok

Average daily off-peak 0.027

consumption -0.0053 8 -0.0598 0.0493 0.29969 ok

Average consumption 00-05 -0.0084 0.0112 -0.0304 0.0136 0.06836 ok
0.003

Average consumption 05-07 -0.0054 5 -0.0123 0.0016 0.19405 ok
0.004

Average consumption 07-09 -0.0040 7 -0.0132 0.0052 0.00014 rejected
0.007

Average consumption 09-12 0.0050 4 -0.0095 0.0194 0.11167 ok
0.005

Average consumption 12-14 -0.0023 1 -0.0123 0.0077 0.76061 ok
0.004

Average consumption 14-16 0.0076 9 -0.0019 0.0172 0.01549 rejected
0.006

Average consumption 16-18 -0.0062 1 -0.0181 0.0057 0.17098 ok
0.005

Average consumption 18-20 -0.0047 8 -0.0161 0.0067 0.44745 ok
0.005

Average consumption 20-22 -0.0025 5 -0.0133 0.0083 0.41721 ok
0.004

Average consumption 22-24 0.0007 5 -0.0080 0.0094 0.78745 ok

Average consumption narrow 0.006

evening peak -0.0100 3 -0.0224 0.0025 0.30982 ok

Average consumption wide
evening peak -0.0109 0.0113 -0.0330 0.0113 0.36547 ok

Notes: The table reports overall intent-to-treat average treatment effects (ATTs) estimated using the Callaway and Sant’/Anna
(2021) difference-in-differences estimator for the medium-consumption tertile. Estimates use the untrimmed sample and include
no covariates. The control group consists of never-treated customers, and estimation is doubly robust. For each outcome, the
table reports the aggregated ATT, standard error, 95% confidence interval, and p-value from the pre-trends test. “Parallel
pre-trends” indicates whether the null of parallel trends is rejected. * denotes statistical significance of the ATT at the 5% level.
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Table A14. Intent-to-treat difference-in-differences estimates by consumption tertile:
high consumption tertile

Cl stat. pre-trends parallel
Dependent Variable ATT SE Cl (low) (high) sign. p-value pre-trends
Average total daily 0.182 0.148 0.472
consumption 6 0 -0.1074 6 0.25238 ok
Average daily off-peak 0.161 0.387
consumption 8 0.1153 -0.0642 8 0.28877 ok
0.065 0.034 0.133
Average consumption 00-05 6 5 -0.0019 2 0.30287 ok
0.005 0.015 0.034
Average consumption 05-07 1 2 -0.0247 9 0.42527 ok
0.003 0.016 0.035
Average consumption 07-09 9 1 -0.0276 4 0.34672 ok
0.003 0.021 0.044
Average consumption 09-12 0 3 -0.0388 8 0.11913 ok
0.013 0.038
Average consumption 12-14 0.0114 9 -0.0158 7 0.11825 ok
0.017 0.014 0.046
Average consumption 14-16 8 6 -0.0109 5 0.1476 ok
0.016 0.044
Average consumption 16-18 0.0115 6 -0.0210 1 0.22072 ok
0.005 0.017 0.040
Average consumption 18-20 3 9 -0.0297 3 0.28923 ok
0.014 0.016 0.047
Average consumption 20-22 1 8 -0.0187 0 0.38621 ok
0.044 0.016 0.077
Average consumption 22-24 6 5 0.0123 0 * 0.13929 ok
Average consumption narrow 0.005 0.017 0.040
evening peak 7 5 -0.0286 1 0.43183 ok
Average consumption wide 0.016 0.036 0.087
evening peak 8 1 -0.0539 6 0.42602 ok

Notes: The table reports overall intent-to-treat average treatment effects (ATTs) estimated using the Callaway and Sant’/Anna
(2021) difference-in-differences estimator for the high-consumption tertile. Estimates use the untrimmed sample and include no
covariates. The control group consists of never-treated customers, and estimation is doubly robust. For each outcome, the table
reports the aggregated ATT, standard error, 95% confidence interval, and p-value from the pre-trends test. “Parallel pre-trends”
indicates whether the null of parallel trends is rejected. * denotes statistical significance of the ATT at the 5% level.
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Table A15. Intent-to-treat difference-in-differences estimates by peak-share tertile: low
peak-share tertile

Cl stat. pre-trends  parallel
Dependent Variable ATT SE Cl (low)  (high) sign. p-value pre-trends
Average total daily 0.247
consumption 0.0220 0.1153 -0.2039 9 0.51644 ok
Average daily off-peak 0.084 0.186
consumption 0.0199 8 -0.1464 2 0.66398 ok
0.030 0.077
Average consumption 00-05 0.0176 6 -0.0423 5 0.4724 ok
0.009 0.020
Average consumption 05-07 0.0012 9 -0.0182 6 0.79112 ok
0.010 0.015
Average consumption 07-09  -0.0050 3 -0.0253 2 0.4838 ok
0.015 0.020
Average consumption 09-12  -0.0095 1 -0.0392 1 0.27579 ok
0.010 0.016
Average consumption 12-14  -0.0053 9 -0.0267 2 0.17083 ok
0.030
Average consumption 14-16 0.0080 0.0114 -0.0144 4 0.22498 ok
0.028
Average consumption 16-18 0.0065 0.0110 -0.0152 1 0.46299 ok
0.012 0.024
Average consumption 18-20 0.0006 3 -0.0235 8 0.3135 ok
0.012 0.024
Average consumption 20-22 0.0009 1 -0.0229 6 0.67121 ok
0.012 0.032
Average consumption 22-24 0.0070 8 -0.0180 0 0.51786 ok
Average consumption narrow 0.012 0.028
evening peak 0.0044 3 -0.0196 4 0.34793 ok
Average consumption wide 0.023 0.052
evening peak 0.0071 0 -0.0380 2 0.39415 ok

Notes: The table reports overall intent-to-treat average treatment effects (ATTs) estimated using the Callaway and Sant’Anna
(2021) difference-in-differences estimator for the low peak-share tertile. Estimates use the untrimmed sample and include no
covariates. The control group consists of never-treated customers, and estimation is doubly robust. For each outcome, the table
reports the aggregated ATT, standard error, 95% confidence interval, and p-value from the pre-trends test. “Parallel pre-trends”
indicates whether the null of parallel trends is rejected. * denotes statistical significance of the ATT at the 5% level.
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Table A16. Intent-to-treat difference-in-differences estimates by peak-share tertile:
medium peak-share tertile

Cl stat.  pre-trends parallel

Dependent Variable ATT SE Cl(low) (high) sign. p-value pre-trends

Average total daily 0.080

consumption -0.1035 8 -0.2619 0.0549 0.7985 ok

Average daily off-peak 0.053

consumption -0.0776 1 -0.1816 0.0264 0.60794 ok
0.015

Average consumption 00-05 -0.0242 8 -0.0552 0.0069 0.75495 ok
0.006

Average consumption 05-07  -0.0174 7 -0.0305 -0.0043 ~ 0.34815 ok
0.007

Average consumption 07-09  -0.0121 9 -0.0277 0.0034 0.2939 ok

Average consumption 09-12 -0.0214 0.0118 -0.0445 0.0018 0.46367 ok
0.007

Average consumption 12-14  -0.0121 7 -0.0271 0.0030 0.39317 ok
0.008

Average consumption 14-16  -0.0032 1 -0.0191 0.0127 0.06996 ok
0.010

Average consumption 16-18 -0.0065 1 -0.0262 0.0133 0.64912 ok
0.010

Average consumption 18-20  -0.0073 3 -0.0276 0.0130 0.98082 ok
0.009

Average consumption 20-22 -0.0056 6 -0.0244 0.0132 0.89277 ok
0.007

Average consumption 22-24 0.0063 8 -0.0090 0.0216 0.40506 ok

Average consumption narrow

evening peak -0.0107 0.0115 -0.0331 0.0118 0.82559 ok

Average consumption wide 0.019

evening peak -0.0137 5 -0.0520 0.0245 0.94213 ok

Notes: The table reports overall intent-to-treat average treatment effects (ATTs) estimated using the Callaway and Sant’/Anna
(2021) difference-in-differences estimator for the medium peak-share tertile. Estimates use the untrimmed sample and include
no covariates. The control group consists of never-treated customers, and estimation is doubly robust. For each outcome, the
table reports the aggregated ATT, standard error, 95% confidence interval, and p-value from the pre-trends test. “Parallel

pre-trends” indicates whether the null of parallel trends is rejected. * denotes statistical significance of the ATT at the 5% level.
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Table A17. Intent-to-treat difference-in-differences estimates by peak-share tertile:
high peak-share tertile

Cl stat. pre-trends parallel
Dependent Variable ATT SE Cl (low) (high) sign. p-value pre-trends
Average total daily 0.074 0.146
consumption -0.0004 7 -0.1469 1 0.42533 ok
Average daily off-peak 0.045 0.089
consumption 0.0011 3 -0.0876 8 0.36419 ok
0.023
Average consumption 00-05 0.0004 0.0116 -0.0223 1 0.53351 ok
0.008 0.015
Average consumption 05-07 -0.0012 6 -0.0179 6 0.17819 ok
0.010 0.025
Average consumption 07-09  0.0044 7 -0.0165 4 0.07831 ok
0.032
Average consumption 09-12  0.0107 0.0112 -0.0112 5 0.24693 ok
0.007 0.020
Average consumption 12-14  0.0058 2 -0.0084 0 0.55444 ok
0.009
Average consumption 14-16  0.0030 2 -0.0150 0.0211 0.44602 ok
0.022
Average consumption 16-18  0.0001 0.0113 -0.0220 1 0.3669 ok
0.012 0.017
Average consumption 18-20 -0.0061 2 -0.0300 8 0.71175 ok
0.009 0.004
Average consumption 20-22 -0.0134 1 -0.0313 5 0.1334 ok
0.005 0.006
Average consumption 22-24 -0.0042 5 -0.0151 6 0.38733 ok
Average consumption narrow 0.013 0.022
evening peak -0.0046 8 -0.0317 4 0.34976 ok
Average consumption wide 0.022 0.038
evening peak -0.0060 9 -0.0509 9 0.52413 ok

Notes: The table reports overall intent-to-treat average treatment effects (ATTs) estimated using the Callaway and Sant’/Anna
(2021) difference-in-differences estimator for the high peak-share tertile. Estimates use the untrimmed sample and include no
covariates. The control group consists of never-treated customers, and estimation is doubly robust. For each outcome, the table
reports the aggregated ATT, standard error, 95% confidence interval, and p-value from the pre-trends test. “Parallel pre-trends”
indicates whether the null of parallel trends is rejected. * denotes statistical significance of the ATT at the 5% level.
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Table A18. Instrumental-variable estimates of the effect of TOU tariff sign-up on
electricity consumption

v Std. p-valu
Dependent Variable estimate error e
Average total daily consumption 0.6116 2.8236 0.8285
Average daily off-peak consumption 1.5248 2.0513 0.4573
Average morning peak consumption (07:00-09:00) -0.4425 0.2721 0.1039

Average narrow evening peak consumption (17:00-19:00) -0.3585  0.3655 0.3267

Average wide evening peak consumption (16:00-20:00) -0.4708 0.6746 0.4853

Notes: The table reports instrumental-variable estimates of the effect of tariff sign-up on average daily electricity consumption
outcomes, instrumenting tariff sign-up with the randomised offer assignment. Estimates are based on the untrimmed sample
and include no covariates. All specifications include household and month fixed effects, and standard errors are clustered at the
household level. The table reports second-stage coefficient estimates, standard errors, p-values, and the number of
household-month observations.
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Table A19. Attrition under alternative definitions of churn

p-value for test of

Churn definition Treatment group Control group equality between groups

Panel A.
Post-trial Definition 1: no reads, 3-16 Aug 19163 /289938 652 /9679
only 2025 (6.61%) (6.74%) 0.621
Definition 2: no reads, 7-20 Jul 16543 /289938 564 / 9679
2025 (5.71%) (5.83%) 0.613
Panel B.
Ful 12 pefinition 1: no reads, 3-16 Aug 20355 / 291188 974 / 10002
months of 2025 (6.99%) (9.74%) <0.01
pre- and
post-trial

Definition 2: no reads, 7-20 Jul 17793 /291188 887 / 10002
2025 (6.11%) (8.87%) <0.01

Notes: The table reports attrition rates for the treatment and control groups under two alternative dropout definitions. Panel A
uses only the post-trial period, while Panel B uses the full 12 months of pre- and post-trial data. Each cell reports the number of
dropouts over the baseline sample size, followed by the dropout rate in parentheses. The final column reports the p-value from
a two-sided test of equality of attrition rates between the treatment and control groups.
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Appendix B

This appendix describes (i) how we construct the analysis panel from British Gas’s hourly
smart-meter data, (ii) how electricity-consumption outcomes are defined and aggregated,
and (iii) the exclusion and trimming rules applied in the consumption analysis.

B1. Hourly smart-meter data and initial cleaning

We start from British Gas’s hourly smart-meter readings, which report household electricity
usage in kWh. These data are first collapsed to a unique customer x date x hour panel.
When multiple observations exist for the same customer-hour, we retain only the first
observation.

A key feature of the raw data is that missing smart-meter reads are not recorded as zero
consumption and are not subsequently back-filled into the next observed hour. Instead,
missing hours are simply absent from the dataset. This matters for outcome construction,
because treating such days as complete would mechanically understate daily consumption.
We therefore impose a complete-day restriction and retain only customer-days with exactly
24 hourly observations. All daily and monthly outcomes used in the main consumption
analysis are constructed from these complete days only. Because the TOU tariffs define
peak periods on weekdays rather than weekends, we further restrict the consumption panel
to weekdays only when constructing analysis outcomes. The resulting measures therefore
capture average weekday consumption patterns that align directly with the tariff schedules
tested in the trial.

B2. Construction of daily and time-window outcomes

From the cleaned hourly data, we construct daily electricity-consumption outcomes for each
customer. For every complete weekday, we first compute total daily electricity consumption
by summing usage across all 24 hours.

We then construct peak-period consumption outcomes that follow the trial design directly.
These are consumption during the morning peak (07:00-09:00), the narrow evening peak
(17:00-19:00), and the wide evening peak (16:00-20:00), obtained by summing hourly kWh
within the relevant hours of the day. To provide more granular detail within the peak period,
we additionally split the wide evening peak into two sub-windows: 16:00-18:00 and
18:00-20:00. These outcomes allow us to assess whether any evening response is
concentrated in the earlier or later part of the broader peak window.

Next, we construct total daily off-peak consumption, defined as total weekday daily
consumption minus consumption in the morning peak (07:00-09:00) and the wide evening
peak (16:00-20:00). This definition matches the distinction between tariff peak and off-peak
hours used in the main empirical analysis. Finally, we construct a set of more granular
off-peak time-window outcomes: 00:00-05:00, 05:00-07:00, 09:00-12:00, 12:00-14:00,
14:00-16:00, 20:00-22:00, and 22:00-24:00. These supplementary outcomes allow us to
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examine more precisely where within the non-peak parts of the day any post-trial
consumption changes arise.
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B3. Temporal aggregation

After constructing daily outcomes, we aggregate them to a customer-month panel. For
each customer and study month, we compute the mean of each daily measure across all
complete weekdays in that month. This yields outcomes such as average weekday daily
total consumption, average weekday daily off-peak consumption, average weekday daily
morning-peak consumption, and average weekday daily evening-peak consumption.

Study months are defined relative to the trial timeline rather than standard calendar
months. Specifically, month 1 runs from 17 August 2024 to 16 September 2024, and each
subsequent study month runs from the 17th of one month to the 16th of the next. This
alignment ensures that pre- and post-trial periods are defined consistently relative to the
February 2025 rollout. The final panel used in the main analysis contains six pre-trial study
months and six post-trial study months.

We use the monthly panel in the main analysis for two reasons. First, it is computationally
feasible given the scale of the underlying smart-meter data. Second, monthly averaging
substantially reduces high-frequency variation while preserving enough post-treatment
periods for event-study and difference-in-differences estimation.

B4. Exclusion rules and effective analysis sample

Several exclusions are built directly into construction of the baseline consumption panel.
First, customer-days with any missing hourly reading are excluded through the
complete-day rule. Second, weekends are excluded because the tariff applies only on
weekdays. Third, the sample used for analysis is restricted to customers observed in both
the pre-trial and post-trial periods. These restrictions ensure that outcomes are defined
consistently across treatment and control households and that estimated treatment effects
are not driven by differences in data availability over time.
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