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Executive Summary
● Octopus Energy and National Grid ESO ran the largest domestic flexibility programme ever with 105,320 customers. 

The programme proved the ability of customers to respond to real grid signals day-ahead and reduce demand, supporting the 
grid during low de-rated margins, which typically occur when system demand is high and renewables output is low.

● This demonstrates that domestic flexibility is ready to be mobilised today. The programme was conducted using email 
and text notifications alone. Customers signed up voluntarily and received credits with no changes needed to their tariff. 
Demand shifting was voluntary and mostly manual. While greater automation, time-of-use tariffs and low carbon technologies 
will have an important role to play in future - consumers have shown potential to mobilise manual switching today.

● The programme had a meaningful impact on demand with 197MWh of turn-down over eight 2-hour events. The results 
show that in general the greatest potential for turn down response occurs during the evening peak (16:30-18:30), although 
smart-tariff customers show the greatest response during the midnight window. While the trial was not designed to test price 
impacts on response, the average cost per turn down was £227/MWh. 

● It also saw a tangible carbon impact with 50 tonnes of CO2 avoided.1 Carbon savings were a key part of customer 
communications, and positive feedback from survey results suggest that this was an important driver of response.

● On a GB level, Octopus estimates there is up to 1.9GW of potential callable demand reduction today for an evening 
window, or up to 7.8GW by 2030, based on average customer benefit of £227/MWh (22.7p/kWh). Response could be 
higher with a higher incentive or growth in shiftable demand as electric vehicles, heat pumps, and other sources of demand 
grow. Highest cases assume high participation - more work is needed to understand how participation scales to all GB.

● Recommendations for future work: 1. Develop knowledge base through Crowdflex Programme and others and 2. Work 
on removing barriers to utilise domestic demand as a flexible resource

Note: (1) Assuming the majority of demand was destroyed and not shifted.
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Background: The trial’s objective was to prove potential of domestic flexibility 
to respond to system needs
System flexibility is an essential step to achieving the UK’s net zero targets by 2050, and domestic flexibility will need to play a vital role. The 
rise of controllable low-carbon technologies (LCTs) in the home, such as electric vehicles (EVs), heat pumps, storage heating and home 
batteries, has the potential to drive system peaks and balancing costs higher, but also offers a resource for demand shifting.

By dispatching domestic demand passively and actively through price signals, large system balancing and upgrade costs can be avoided 
which would otherwise be passed onto consumers through their bills.

Crowdflex and other studies suggested that domestic flexibility can play a role in grid operations. With system balancing costs at an all-time 
high, it is now more important than ever to capitalise on the untapped potential of domestic flexibility.

The Domestic Scarcity Reserve Trial is a study into the short-term response potential of domestic customers to reduce their demand when 
the system is judged to be under stress. The trial aimed to:

● Identify the key drivers influencing the likelihood of participation and volume of response a household may provide, such as incentive 
structure, and time of day

● Understand the cost of domestic flexibility and how it compares to balancing actions
● Quantify the potential volumes available for National Grid ESO (NGESO) use in system operations today
● Work on removing barriers to utilise domestic demand as a flexible resource

Octopus Energy (OE) and NGESO ran eight events asking customers to reduce their consumption during times of typical high demand and 
low renewables. Customers needed to ‘opt-in’1 and reduce their consumption in the event window relative to a previous four-week baseline 
and received a credit for participation. The trial period began on 11/02/2022 and ended 31/03/2022, with trial events taking place Monday to 
Friday and corresponding nominations Sunday to Thursday.
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Note: A customer was judged to have participated in an event when they decreased their consumption by the benchmark amount (30% or 40% 
of their forecasted consumption, depending on the event window).

https://www.nationalgrideso.com/virtual-energy-system/crowdflex


Snapshot of key figures

customers ‘signed up’1 to the 
trial out of 322,245 emailed  105,320

Note: (1) 1 Trial ‘sign-ups’ are people confirming they wanted to join the trial and formed the group of customers emailed ahead of each event, or the ‘trial group’; 
(2) ‘Event opt-ins’ are people confirming they wanted to take part in a particular event; (3) A customer was judged to have participated in an event when they 
decreased their consumption by the benchmark amount (30% or 40% of their forecasted demand, depending on the event window).

Section 1: Executive Summary
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total turn down across the 
trial197 MWh

average turn down per event12.3 MW

average ‘event opt-ins’2 
hitting target3 (‘participating’) 
per event 

44%

average turn down per hhold per 
event – 0.79 kWh smart tariff & 
0.46 kWh flat tariff

0.51 kWh

average cost of demand 
reduction

£227/ 
MWh 

Event window



Octopus extrapolation to whole GB: max demand reduction, seen in evening peak, 
could be as high as 1.9GW today and grow to 7.8GW in 2030
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2022 2030

GB smart meter penetration 11,400,000 26,800,000

Standard tariffs Standard tariffs

Participation scenarios 10% 20% 50% 10% 20% 50%

Number of participants 1,140,000 2,280,000 5,700,000 2,680,000 5,360,000 13,400,000

Avg. reduction per opt-in (kWh)
16:30-18:30 0.64 0.64 0.64 0.64 0.64 0.64

Extrapolation - all standard tariffs (MWh) 730 1,459 3,648 1,715 3,430 8,576

Smart tariffs Smart tariffs1

Participation scenarios 1% 2% 3% 7% 12% 38%

Number of participants 114,000 228,000 342,000 1,876,000 3,216,000 10,184,000

Avg. reduction per opt-in (kWh)
16:30-18:30 0.68 0.68 0.68 0.68 0.68 0.68

Extrapolation - all standard tariffs (MWh) 78 155 233 1,276 2,187 6,925

2022 combined total 2030 combined total

Extrapolated Demand Reduction (MWh) 807 1,614 3,881 2,991 5,617 15,501

Extrapolated Demand Reduction (MW) 404 807 1,940 1,495 2,809 7,751

Octopus (OE) looked at how these 
results could inform a GB wide picture 
of flexibility potential. OE extrapolated 
from the observed response to a 
portion of the GB smart meter base, 
today and in the future, and split into 
response by standard, or flat rate, 
tariffs and smart, or time-of-use tariffs. 
While response varied through the 
day, the highest response was seen in 
the evening slot 4:30-6:30pm - this is 
used as a guide to maximum 
potential. In the trial, one third of the 
contacted customers signed up to the 
trial, despite a low incentive at 
22.7p/kWh.

Some factors could push this estimate 
higher (greater smart tariff 
penetration, more automation, greater 
underlying demand through electric 
heat and transportation, greater 
customer engagement).

Note: Octopus extrapolation based on trial results. All events took place over two hours. A smart tariff refers to a time-of-use tariff, such as Octopus Go, Intelligent 
Octopus or Agile Octopus. A standard tariff refers to a flat rate tariff. (1) Smart tariff participation assumptions for 2030 are based on the FES21 “Engagement in 
smart charging” predictions. 
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Trial process: Customers were dispatched day-ahead and received a reward if 
the 30% or 40% turn down target was met

Section 2: Background & Methodology
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Pre-Trial

Three two-hour time windows were selected in line 
with advice from the Electricity National Control 
Centre (ENCC): 00:00-02:00, 09:00-11:00, 
16:30-18:30. For a trial event to be initiated, a 
pre-agreed threshold in the day-ahead margin 
forecast would need to be met.

OE emailed 322,245 smart-meter customers and 
published a blog with trial information and a ‘trial 
sign-up’ form. Those who signed-up became part of 
the ‘trial group’.1 Both smart and non-smart tariff 
customers were targeted. Half-hour granularity of data 
was required by NGESO to provide forecast and 
actuals data.

OE calculated a forecast2 of consumption by looking 
at a customer’s half-hourly consumption the same day 
and settlement period four weeks prior to the event 
and set a baseline at average demand.

Pre-Event

At 12pm Sunday to Friday inclusive, OE sent 
NGESO a day-ahead volume forecast.

By 4pm day-ahead, OE emailed all customers in 
the trial group with an ‘event opt-in’3 request, the 
turn down window and their turn down target. The 
target was calculated as 30% or 40%4 of the 
customer’s forecasted consumption (the 
baseline) for the event period.

By 10pm day-ahead, OE sent an updated volume 
forecast to NGESO based on event opt-in 
numbers.

Before the 09:00-11:00 and 16:30-18:30 events, 
OE sent a reminder email to the trial group 
(00:00-02:00 was deemed antisocial).

Post-Event

OE calculated the turn down response as the 
difference between actual demand and baseline 
demand.

Customers who successfully reached their 
target were deemed to have ‘participated’ and 
received one of two incentives5: i) credit equivalent 
to the cost of electricity consumed, or (ii) credit 
equivalent to customer’s unit rate multiplied by 
their turn down response in kWh (the ‘alternative 
incentive’).

OE provided a post-event summary of demand 
response to NGESO including participation rate 
and depth of response.

Note: (1) 1 Trial ‘sign-ups’ are people confirming they wanted to join the trial and formed the group of customers emailed ahead of each event, or the ‘trial group’; (2) We 
agreed a forecast methodology with NGESO but observed some deviation later in the trial that suggested more work is needed in this area (see Section 4); (3) ‘Event 
opt-ins’ are people confirming they wanted to take part in a particular event; (4) A 30% target was set for the 00:00-02:00 events and a 40% target was set for the 
09:00-11:00 and 16:30-18:30 events; (5) Approx. 50% of the trial group were selected as a representative sample and offered the option of incentive (ii) after the first 
event of the trial had taken place.



Customer comms: flexibility dispatched through simple process 

Note: The turn down target was calculated as 30% or 40% of the customer’s forecasted demand for the event window. A 30% reduction was 
chosen for the 00:00-02:00 events, and 40% for the other two windows.

Event notification 4pm day-ahead
Customers received an event notification via 
email at 4pm day-ahead. This included 
information about the turn down window, their 
turn down target and their chosen incentive.

Results sent within one week
Octopus Energy calculated turn down 
response as forecasted demand minus 
actual demand, and sent customers 
their results within one week of the 
event.

03 

01 02 
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Reminder 30 minutes before event
Customers received an event reminder via email 30-minutes before the 
09:00-11:00 and 16:30-18:30 events. Customers who had opted-in to SMS 
notifications also received a text notification 30-minutes before the 
16:30-18:30 events.

Example event notification email



Section 3: Results
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Customers showed high engagement and large, repeatable demand response 
to grid needs, turning down by a total of 197 MWh over the trial
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Note: A customer was judged to have participated in an event when they decreased their consumption by the benchmark amount (30% or 40% 
of their forecasted demand, depending on the event window).

● Overall, customers showed significant and repeated demand response, providing a total turn down of 197 MWh across eight two-hour events, with 
an average turn down of 12.3 MW across the whole trial group per event.

● Interest in the trial was also high demonstrating that customers have an appetite to provide flex: over 105,300 households signed up for the overall trial out of 
322,245 contacted (33%).

● Around 85% opted-in to at least one event, with 71% opting-in to two or more.
● The MWh reduction was calculated as the difference between baseline and actual demand, summed over all customers who opted in to the particular event. 

The evening peak showed 
the greatest turn down 
potential, with an average 
reduction of 18.2 MW 
across three events.



Repeat events show some evidence of stabilising participation - average depth 
of response varied by period
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● In general, turn down response dropped off as the trial went on, although average kWh reduction stabilised in the evening peak and opt-in numbers 
stabilised quickly, suggesting habit forming.

● The highest levels of kWh response were observed in the 16:30-18:30 window, with an average of 0.65 kWh.
● Greater response for the 16:30-18:30 events is likely because people are typically home and awake at this time. This is backed up by the results of the 

feedback questionnaire, where 47% of respondents said they were reliant on manually switching off appliances.
○ It is also worth noting that a text reminder was sent 30 minutes before these events, and this window had the longest notification period (24 hours 

compared to 8 hours for the 00:00-02:00 window, for example). 

Note: A customer was judged to have participated in an event when they decreased their consumption by the benchmark amount (30% or 40% 
of their forecasted demand, depending on the event window).

Higher opt-ins in first 
midnight event and 
lower success rate 
meant lower average.



Customers showed sustained engagement, with the majority of customers 
opting-in to multiple events
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● 85% of the trial ‘sign-ups’1 (89,805 customers) opted-in to one or more events, and 71% (74,400 customers) opted-in to multiple events.
● Levels of repeat participation - i.e. whether the customer hit the target reduction - were also high, with 43% of trial group participating in two or more events.
● 34% of the trial group opt-ins did not hit their target for any events - a lower target may encourage greater participation.
● Duration of the events may also play a role in participation: if the 2-hour events were shorter, participation and depth of response may have been higher

Duration of the events may also 
play a role in participation: if the 
2-hour events were shorter, 
participation and depth of 
response may have been higher

Note: (1) Trial ‘sign-ups’ are people confirming they wanted to join the trial and formed the group of customers emailed ahead of each event, or 
the ‘trial group’; (2) ‘Event opt-ins’ are people confirming they wanted to take part in a particular event; (3) A customer was judged to have 
participated in an event when they decreased their consumption by the benchmark amount (30% or 40% of their forecasted demand, depending 
on the event window).



The majority of customers opting in to a given event turned down
Section 3: Results

49% of customers in 
this event hit the 
target, turning down by 
40% or more

22% of customers 
increased 
consumption

● Distribution skews right, suggesting customer intent in turning down above a random normal distribution.
● While 49% of customers in this event hit their target, a further 28% turned down without hitting the target.
● The median percentage change from the baseline was -39%, despite 22% of customers increasing consumption.

Note: A customer was judged to have participated in an event when they decreased their consumption by the benchmark amount (30% or 40% 
of their forecasted demand, depending on the event window). For the 16:30-18:30 events, the target redcution was set as 40%.



Both smart tariff and standard tariff customers participated, though smart tariff customers 
reduced by more on average, especially overnight  

15
Note: A customer was judged to have participated in an event when they decreased their consumption by the benchmark amount (30% or 40% 
of their forecasted demand, depending on the event window). Smart-tariffs include time-of-use tariffs, such as Octopus Go, Agile Octopus and 
Intelligent Octopus, and many customers on these tariffs have low-carbon technology (EVs, heatpumps),

Section 3: Results

00:00-02:00 09:00-11:00 16:30-18:30 00:00-02:00 09:00-11:00 16:30-18:30

● Customers without low carbon technologies also played a role in demand reduction.
● Overall, customers on smart-tariffs showed a greater potential to reduce their load, particularly during the 00:00-02:00 events. This is likely because smart-tariff 

customers are more likely to own electric devices that have a greater potential to load-shift, such as electric vehicles and heat pumps.
● Around 13% of the trial group are smart-tariff customers.



Alternative incentive based on p/kWh credit for turn down saw higher participation 
and depth of response

Section 3: Results

● On average, successful customers on the standard incentive received a payment of £0.22, whereas those on the alternative incentive received £0.30. 
£0.20 was set as a minimum payment.

● For the first event, households received a credit for their demand in the event period as long as they hit their turn down target. For the rest of the events, an A/B 
test was run where around half of the trial group were invited to receive an alternative incentive: a payment per kWh turn down as long as they hit their target.

● Overall, sign-ups on the standard incentive showed lower participation and depth of response than those paid per kWh turn down. This is likely because the 
standard incentive did not incentivise turning down past the target reduction.
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00:00-02:00 09:00-11:00 16:30-18:30 00:00-02:00 09:00-11:00 16:30-18:30

In total, 8,493 
customers signed up 
to the alternative 
incentive (8% of the 
trial group).

Note: Trial ‘sign-ups’ are people confirming they wanted to join the trial and formed the group of customers emailed ahead of each event, or the 
‘trial group’. A customer was judged to have participated in an event when they decreased their consumption by the benchmark amount (30% or 
40% of their forecasted demand, depending on the event window).



Positive response from majority of survey respondents - 90% would participate 
in two or more events per week

Section 3: Results

● At the end of the trial, a questionnaire was sent out to all customers who had opted-in to the trial to help better understand general sentiment.
● The charts below are based on the answers from 3784 customers who responded to the questionnaire.
● Given the incentive was low on average per event (£0.22 for standard incentive, £0.30 for alternative incentive), positive feedback from the trial group suggests 

that customers responded to non-monetary incentives. In particular, CO2 savings were a core part of the customer communications and survey results suggest 
this was a key driver in response.
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Note: Trial ‘sign-ups’ are people confirming they wanted to join the trial and formed the group of customers emailed ahead of each event, or the 
‘trial group’. A customer was judged to have participated in an event when they decreased their consumption by the benchmark amount (30% or 
40% of their forecasted demand, depending on the event window).



Baseline methodology could be refined in future work
Section 3: Results

● Baseline selection is a key factor in establishing demand response - we need to estimate what the customer would have done to accurately 
assess demand reduction. For the trial, we established a baseline methodology with NGESO’s agreement of using the average of the same 
settlement period (time and day of week) over the previous four weeks. After the trial we investigated the fit of this baseline to actuals.

● There was a correlation of baseline to actual with R2 = 0.67, but some evidence to suggest an overestimate of baseline in some events.
● This could be down to several reasons:

○ Trial period coinciding with the shoulder months, where we see a warming of temperatures 
○ During the trial period there was a lot of focus on high utility prices, which may have influenced a general reduction in consumption
○ Large proportion of the customer group was electric only which probably means electric heating
○ More people deciding to go back to work over working from home following easing of Covid restrictions (24 February 2022)

Baseline vs. actual demand profile for 30/03/22 09:00-11:00 Correlation between actual consumption and baseline consumption



There are options to improve baseline correlation e.g. through averaging 
consecutive days, but more work is needed in this area

Section 3: Results

● One possible method for improving correlation is to average the same settlement period from the day before and day after the 
event.

● As shown in figure, this method is not biased between over/under estimating and a much better fit in general, with R2 = 0.92.
● Looking at each window and excluding event days over the trial period, the baseline fit is better for windows 1 and 3.
● This may not be suitable in all applications - limited use where a forecast is required. It highlights that more work is needed on 

forecasting / baseline.

Correlation between actual consumption and baseline consumption using the 
alternative methodology

Correlation between actual consumption and baseline consumption using the 
alternative methodology - split by event windows

Note: Window 1 refers to the 00:00-02:00 events, Window 2 the 09:00-11:00 events and Window 3 the 16:30-18:30 events.



Section 4: Extrapolation and Next 
Steps
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Octopus extrapolation to whole GB: max demand reduction, seen in evening peak, 
could be as high as 1.9GW today and grow to 7.8GW in 2030

4: Extrapolation and Next Steps

2022 2030

GB smart meter penetration 11,400,000 26,800,000

Standard tariffs Standard tariffs

Participation scenarios 10% 20% 50% 10% 20% 50%

Number of participants 1,140,000 2,280,000 5,700,000 2,680,000 5,360,000 13,400,000

Avg. reduction per opt-in (kWh)
16:30-18:30 0.64 0.64 0.64 0.64 0.64 0.64

Extrapolation - all standard tariffs (MWh) 730 1,459 3,648 1,715 3,430 8,576

Smart tariffs Smart tariffs1

Participation scenarios 1% 2% 3% 7% 12% 38%

Number of participants 114,000 228,000 342,000 1,876,000 3,216,000 10,184,000

Avg. reduction per opt-in (kWh)
16:30-18:30 0.68 0.68 0.68 0.68 0.68 0.68

Extrapolation - all standard tariffs (MWh) 78 155 233 1,276 2,187 6,925

2022 combined total 2030 combined total

Extrapolated Demand Reduction (MWh) 807 1,614 3,881 2,991 5,617 15,501

Extrapolated Demand Reduction (MW) 404 807 1,940 1,495 2,809 7,751

Note: Octopus extrapolation based on trial results. All events took place over two hours. A smart tariff refers to a time-of-use tariff, such as Octopus Go, Intelligent 
Octopus or Agile Octopus. A standard tariff refers to a flat rate tariff. (1) Smart tariff participation assumptions for 2030 are based on the FES21 “Engagement in 
smart charging” predictions. 

Octopus (OE) looked at how these 
results could inform a GB wide picture 
of flexibility potential. OE extrapolated 
from the observed response to a 
portion of the GB smart meter base, 
today and in the future, and split into 
response by standard, or flat rate, 
tariffs and smart, or time-of-use tariffs. 
While response varied through the 
day, the highest response was seen in 
the evening slot 4:30-6:30pm - this is 
used as a guide to maximum 
potential. In the trial, one third of the 
contacted customers signed up to the 
trial, despite a low incentive at 
22.7p/kWh.
Some factors could push this estimate 
higher (higher incentive, greater smart 
tariff penetration, more automation, 
greater underlying demand through 
electric heat and transportation, 
greater customer engagement).



Octopus extrapolation of average daily demand reduction, from averages over all 
events, could be as high as 1.4GW today and grow to 7.1GW in 2030

4: Extrapolation and Next Steps

2022 2030

GB smart meter penetration 11,400,000 26,800,000

Standard tariffs Standard tariffs

Participation scenarios 10% 20% 50% 10% 20% 50%

Number of participants 1,140,000 2,280,000 5,700,000 2,680,000 5,360,000 13,400,000

Avg. reduction per opt-in (kWh) 0.46 0.46 0.46 0.46 0.46 0.46

Extrapolation - all standard tariffs (MWh) 524 1,049 2,622 1,233 2,466 6,164

Smart tariffs Smart tariffs1

Participation scenarios 1% 2% 3% 7% 12% 38%

Number of participants 114,000 228,000 342,000 1,876,000 3,216,000 10,184,000

Avg. reduction per opt-in (kWh) 0.79 0.79 0.79 0.79 0.79 0.79

Extrapolation - all standard tariffs (MWh) 90 180 270 1,482 2,541 8,045

2022 combined total 2030 combined total

Total Extrapolated Demand Reduction (MWh) 614 1,229 2,892 2,715 5,006 14,209

Total Extrapolated Demand Reduction (MW) 307 614 1,446 1,357 2,503 7,105

The figures on the right show a 
version of Octopus’s 
extrapolation with the base 
reduction derived as an average 
over all demand shifts through 
the eight events in the trial. 
Where the previous extrapolation 
gives a sense of the max 
possible reduction (i.e. during 
evening peak), this calculation 
gives detail on what an average 
demand reduction might look like 
through the day. In the trial, one 
third of the contacted customers 
signed up to the trial, despite a 
low incentive at 22.7p/kWh.

More work is needed on 
interpolation to different time 
periods or demonstrations at 
different times of day - this is 
partly being conduction through 
the Crowdflex programme. 

Note: Octopus extrapolation based on trial results. All events took place over two hours. A smart tariff refers to a time-of-use tariff, such as Octopus Go, Intelligent 
Octopus or Agile Octopus. A standard tariff refers to a flat rate tariff. (1) Smart tariff participation assumptions for 2030 are based on the FES21 “Engagement in 
smart charging” predictions. 

https://www.nationalgrideso.com/virtual-energy-system/crowdflex


Next steps

Note: CrowdFlex explores how domestic flexibility can be used in grid operations to help align demand to generation, improve coordination 
across the network, reduce stress on the system, while empowering consumers to be active players in reducing their energy bills via new tariffs 
and incentives. See more at https://www.nationalgrideso.com/virtual-energy-system/crowdflex. 

4: Extrapolation and Next Steps

1. Develop 
knowledge base 
through 
Crowdflex and 
others

2. Work on 
removing barriers 
to utilise 
domestic demand 
as a flexible 
resource

The Crowdflex programme is one of the main ways National Grid ESO is analysing and 
understanding how domestic flexibility can be used in grid operations.

Crowdflex and other projects can deepen this analysis by considering the following areas:
● Develop deeper understanding of extrapolation of response and participation.
● Improve demand response forecast methodology.
● Refine baselining methodology.
● Test new modes of response - varying lengths, different times of day, locational-based 

response, demand turn up and down, notice periods, interaction with DNO services - 
through Crowdflex and others.

● Explore how domestic demand can be utilised by NGESO.
● Collaborate with industry stakeholders to quantify potential levels of national demand 

flexibility.
● Understand routes for settlement for the resource.

https://www.nationalgrideso.com/virtual-energy-system/crowdflex
https://www.nationalgrideso.com/virtual-energy-system/crowdflex
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Baselining methodology
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What is the methodology?
A baseline was calculated at a household level in order to have an expected 
demand output of each household in the trial. This was then used to 
calculate a demand reduction when an event takes place. To calculate this 
baseline for a given Settlement Period (SP), a household’s average 
consumption for the same SP and day of the week over the previous 4 
weeks was used. 

If a trial event had taken place, the consumption history for that SP was 
ignored for future baselining calculations and the calculation used the 
consumption from 5 weeks’ previous.

Why was it chosen?
Following on from the work conducted as part of the Crowdflex investigating domestic 
demand turn down in response to a one-off event, the same methodology was chosen 
for this trial.

What is baselining and why is it needed?
NG ESO act as the system operator for the GB electricity system therefore ensuring 
that second by second supply and demand is matched. For any asset that NG ESO can 
send instructions to alter the electricity demand or generation, there is a level of live 
metering visibility that is required by the control room to ensure what is being delivered 
by an asset matches what was instructed. This trial worked with domestic properties 
with smart meters fitted, providing a granularity of metering at 30-minute intervals with 
visibility of these measurements only available the following day at 12:00. As this is a 
demand reduction trial, we needed to be able to calculate the difference between what 
the household would have consumed under standard conditions against what was 
actually consumed in the trial event window following a notice to reduce demand. A 
baseline is used as a best estimate of what the household would consume for any 
given 30 minute window, and would act as the key figure to calculate the forecasted 
demand reduction (pre-event) and actual demand reduction observed (post-event).

How was it be implemented in the trial?
A baseline was calculated for each SP for each day of the week for each household 
that agreed to receive communications in the trial. NG ESO received this from OE 
aggregated to GSP1 and national level for each settlement period in or around the 
designated time windows for the following day.

Example: Baseline for Monday 18:00 – 19:30 31/01/2022 (SP 36)
Baseline consumption = (3.2 + 3.6 + 3.1 + 3.0)/4 = 3.2 (kWh)

Date & Time Consumption (kWh)

03/01/22 18:00-18:30 3.2

10/01/22 18:00-18:30 3.6

17/01/22 18:00-18:30 3.1

24/01/22 18:00-18:30 3.0

Example baseline

Note: Aggregation was based on mapping geo location of each individual MPAN to it’s nearest GSP geo location. In the absence of mapping of 
each MPAN to it’s connected GSP, this was deemed the most appropriate way of forecasting at which GSP the demand would be attributed to.

Appendix



Forecasting methodology
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What is the methodology
A forecast of the expected amount of demand reduction was calculated at 
a household level to give an indication of the expected outcome before an 
event took place. Two forecasts were provided to NG ESO as follows; 
- 12:00 (everyday Sunday – Thursday in trial period) – Provided for each 

Settlement Period (SP) in the selected time windows for the following 
day, and the periods either side of the window.

- 22:00 (if a trial event was triggered) – Provided for each SP in the time 
window of the event that had been triggered for the following day, and 
the periods either side of the window. 

The forecasts were calculated by taking the households consumption 
history from the last four weeks’ worth of weekdays (20 days), taking the 
25th percentile consumption per SP to create a lower bound, and applying 
a participation percentage assumption to the depth of response. If a trial 
event occurred at the same time in the preceding 28 days, this was 
excluded from the lower bound.

Why was it chosen
In previous studies, forecasting levels of response pre-event hasn’t been 
explored, everything has analysed data post event such as was seen in 
the Crowdflex project. Forecasting is necessary for grid applications.

This forecast methodology was intended to give a rough indication of likely 
demand shift, based on historical consumption, informed by techniques in 
use in industry.

What is forecasting and why is it needed
Currently, any market participant that provides energy balancing services to NG ESO 
needs to provide a view of what they are expecting to provide or take from the grid, and in 
most cases how much it would cost for them to deviate away from these values. 
Understanding an expected deviation away from a predicted demand before real-time 
helps dictate how the control room decides to balance the system. Given the scale of the 
trial and the potential volumes of demand reduction, the control room needed visibility 
ahead of real time of the expected demand reductions to ensure safe and economic 
balancing of the system. This being said, no action was taken by the control room in 
expectation, or as a result of the trial.

Forecasting of Domestic Flexibility pre event is not something that has been explored in 
previous studies by the participants, therefore building an understanding of the accuracy 
that this can be done is crucial when considering use cases of this type of asset in future 
markets. The trial wanted to explore how domestic flexibility could mirror current market 
designs, such as the Balancing Mechanism, at forecasting levels of response certain time 
frames before real time.

How will it be implemented in the trial
A forecast of demand reduction was calculated for each SP within the given two hour time 
windows, and the period either side of this. This was calculated for each day of the week 
for each household that agreed to receive communications in the trial, this is calculated 
first in kWh and then converted to kW to align with operational standards of the control 
room. NG ESO received an aggregated total for each SP at a GSP1 and a national level.
Forecasts of SP either side of the given time windows were provided to give an indication 
of expected ramp rates, speed of deviation away from the baseline
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What is the methodology and how was it implemented
For customers to be eligible for an incentive when reducing their demand 
they had to satisfy the following; 

1. Pre-trial period - An email was sent out to all prospective customers, 
if they wanted to be apart of the trial they had to agree to receive 
communications about trial events. These households are considered 
the full trial group.

2. Day before trial event (16:00 – 21:00) – Email/text/app notification 
sent to all customers who satisfied the above inviting them to take part 
in the trial event the following day. To be considered for the trial, the 
customer would have to accept this invite. This subset of customers 
are referred to the ‘Opt-ins’.

3. During trial event – The customer would have to reduce the demand 
of their property by 30/40%1 below their baseline across the 2 hour 
period. The baseline for the 2 hour window was taken by aggregating 
the baselines for each SP in the time window.

4. Post trial event – The smart meter reading for each SP in the time 
window was aggregated and compared to the overall baseline 
consumption for the time window. If the difference was greater than 
the target set, the customer was deemed to have ‘participated’ in the 
trial and therefore received their incentive amount.

For the purpose of the results, we have quoted the results of all ‘Opt-ins’, 
as we recognise that understanding the net effect of all households that 
responded to the trial event is important not only for understanding 
behaviours but also crucial for operating the system.

Why was it chosen
The 30/40% targets were set by Octopus Energy and based on a target that they 
believed was realistic and achievable for the majority of households. This isn’t 
something that has been explored in previous trials and therefore will be reviewed in 
further detail to understand if it was an appropriate level. 

What is participation criteria and why is it required?
For pre-trial participation, it is important to ensure that customers are willing to receive 
communications regarding the trial to ensure targeted messages as well as adhering to 
advertising and marketing laws. Day ahead invitations ensure that from the full trial 
group we are only considering households that actually believe they will be able to 
participate, recognising that most will have a good view by 21:00 the day before of 
whether they will be able to take part or not. This also allowed for more accurate 
forecasting of expected demand reduction at 22:00, something that would be crucial if 
this were to be scaled to larger volumes. 

For the post trial event response, given the trial was working with a baselining 
methodology and volume of response can only be calculated as a deviation away from 
this, it was agreed that criteria was required to differentiate customers that actively 
responded to the trial event and those that demand was below the baseline due 
through natural variation. This gave the customers some clarity on how much they 
needed to reduce their demand by, ensuring that an good level of volume response was 
achieved.
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