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Executive Summary 

¢ƘŜ {ǳƴǎƘƛƴŜ ¢ŀǊƛŦŦ ǘǊƛŀƭ ǎƻǳƎƘǘ ǘƻ ŘŜǾŜƭƻǇ ŀƴŘ ǘŜǎǘ ǘƘŜ ŦŜŀǎƛōƛƭƛǘȅ ƻŦ ŀƴ ΨƻŦŦǎŜǘ ŎƻƴƴŜŎǘƛƻƴ 
ŀƎǊŜŜƳŜƴǘΩΣ ǿƘƛŎƘ ǿƻǳƭŘ ŜƴŀōƭŜ ƎŜƴŜǊŀǘƛƻƴ ŎǳǎǘƻƳŜǊǎ ǘƻ ŎƻƴƴŜŎǘ ǘƻ ǘƘŜ ƎǊƛŘ ƻƴ ǘƘŜ ōŀǎƛǎ 
that they can change the pattern of local demand on the network to offset the power 
generated.  

This report sets out both the quantitative and qualitative findings from the trial. The 
quantitative findings are descriptive and do not attempt to provide statistical association or 
correlation due to the small sample size. The qualitative analysis provides insight into the 
underlying attitudes of the participants to the study. 

The quantitative data indicates that participants on the Sunshine Tariff shifted between 9 
and 10 percent of their demand into the Sunshine Tariff period compared to the control. 
The average consumption shifted into the Sunshine Tariff period compared with the control 
group was approximately 150 kWh over the Sunshine Tariff period from April to September. 
In order to offset the generation from a 250 kW solar farm, this finding suggests that 
approximately 650 Sunshine Tariff customers would be required.1 This would be 
approximately 20% of the homes in Wadebridge. 

The households with automation technology were able to shift 13 percent (1.49 kWh in 
absolute figures) of their consumption into the 10:00-16:00 period compared to 5 percent 
(same as control group in absolute figures) for those without automation. The qualitative 
findings correlated with this. Overall, automated control technology was perceived to be 
helpful in shifting electricity consumption to the middle of the day and the customers with 
automation were more likely to sign up to a time of use tariff again in the future. 

The findings from the households with automation technology suggest that 360 customers 
would be required to offset a 250 kW solar farm. Therefore, the concept of an offset 
connection will become more viable as automated control technology becomes more 
widespread and households have a greater flexible load, for example from electric vehicles 
and other forms of energy storage.  

Other comparisons within the dataset indicated that: 

                                                      

1
 Based on an 11.1 percent load factor and the export of 40 percent of the total annual consumption in the 

10:00-16:00 period between April and September. 
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¶ The retired/unemployed group were able to shift seven percent more demand to 

the middle of the day than the employed/self-employed, potentially due to being at 

home more during the day 

¶ The high energy users were able to shift a greater proportion of their consumption 
into the Sunshine Tariff hours (18 percent) than the low and medium energy users. 
This is most likely due to having a larger flexible load, such as hot water immersion 
or an electric vehicle 

¶ Although the sites with PV imported less power than those without PV, they tended 

to shift one percent more of their consumption into the 10:00-16:00 period than 

households without PV. The interviews and survey revealed that some customers 

with PV had already established habits of using more power during the middle of the 

Řŀȅ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ŘƛŘƴΩǘ ŦƛƴŘ ƛǘ ŎƘŀƭƭŜƴƎƛƴƎ ǘƻ ǎƘƛŦǘ ǘƘŜƛǊ Ŏƻƴǎǳmption  

¶ Wadebridge Renewable Energy Network (WREN) members shifted up to three 

percent less of their overall consumption than non-members. This is most likely due 

to a lower proportion of WREN members in subgroup B, which generally had higher 

loads and automation technology.  

When customers were asked about how they changed their behaviour, their perception of 
how much they shifted was greater than the smart meter data indicated. This may be due 
to a lack of understanding of how much electricity appliances use. For example, it may 
require considerable effort to use a washing machine in the middle of the day instead of the 
evening, but the impact is relatively small.  

Overall, customers reported a positive experience of taking part in the trial and when asked 
if customers would switch to a time of use tariff again in the future, nearly three quarters 
said they would.  
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1 Project background 

1.1 Project scope 

¢Ƙƛǎ ǇǊƻƧŜŎǘ ǎƻǳƎƘǘ ǘƻ ŘŜǾŜƭƻǇ ŀƴŘ ǘǊƛŀƭ ǘƘŜ ŦŜŀǎƛōƛƭƛǘȅ ƻŦ ŀƴ ΨƻŦŦǎŜǘ ŎƻƴƴŜŎǘƛƻƴ ŀƎǊŜŜƳŜƴǘΩΣ 
which would enable generation customers to connect to the grid on the basis that they can 
change the pattern of local demand on the network to offset the power generated.  

The trial also sought to better understand what mix of low tariff, behavioural signals and 
technology options are the most effective in shifting demand. As well as the scale, longevity 
and reliability of the demand side response (DSR). 

1.2 The trial 

The Sunshine Tariff trial took place in Wadebridge, Cornwall, and used an incentive to 
achieve a DSR from domestic customers. The trial period was between April and August 
2016. During this time, a time of use tariff incentivised a demand response between 10:00-
16:00 and the change in load against a baseline was measured. 

The proposed method for controlling load was to engage around 240 homes with four levels 
of intervention as follows: 

1. aŀƴǳŀƭ ƛƴǘŜǊǾŜƴǘƛƻƴǎ όҒсл ƘƻƳŜǎύ 

Customer directly turns on appliances based on the reward of a reduced tariff at a 
pre- arranged time of day. 

2. aŀƴǳŀƭ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ǿƛǘƘ ŦŜŜŘōŀŎƪ όҒсл ƘƻƳŜǎύ 

As above but with regular feedback from the local community energy cooperative ς 
Wadebridge Renewable Energy Network (WREN) ς on money saved and kW shifted, 
with both benchmarked against others in the trial. 

3. !ǳǘƻƳŀǘŜŘ Ƙƻǘ ǿŀǘŜǊ ŎƻƴǘǊƻƭƭŜǊ όҒсл ƘƻƳŜǎύ 

A controller pre-set to bring on electrical water heating at the time of reduced price, 
either by means of a timer, or by remote switching.  

4. Automated lƻŀŘ ǎǿƛǘŎƘƛƴƎ όҒсл ƘƻƳŜǎύ 
Tempus Energy (the supplier) to ƛŘŜƴǘƛŦȅ ǘƘŜ ŦƭŜȄƛōƭŜ ƭƻŀŘǎ ƛƴ ǘƘŜ ŎǳǎǘƻƳŜǊǎΩ 
premises and add the ability for remote switching to it.   

In addition to the trial subgroups there was a fifth, additional group which acted as a trial 
control: 

1. /ƻƴǘǊƻƭ ƎǊƻǳǇ όҒсл ƘƻƳŜǎύ  
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The control comprised customers that reside just outside of the trial catchment 
area, but wanted to be involved in the trial. They received a smart meter and were 
put on a flat rate tariff of 13.4p/kWh. As there is no financial incentive for control-
group customers to shift their demand, their consumption during the trial was used 
as a comparison to the other subgroups. 

1.3 Numbers of trial participants and grouping 

The target number of households was 240 plus a control group. However, recruitment 
proved challenging with 89 households attempting to sign up and a final number on the 
Sunshine Tariff being 46 (plus 15 in the control group). Considerable learning was gained 
from the recruitment and switching process, ǿƘƛŎƘ ƛǎ ǎŜǘ ƻǳǘ ƛƴ ǘƘŜ Ψ{ǳƴǎƘƛƴŜ ¢ŀǊƛŦŦΥ 
/ǳǎǘƻƳŜǊ ǊŜŎǊǳƛǘƳŜƴǘ ƭŜŀǊƴƛƴƎ ǊŜǇƻǊǘΩΦ 

Table 1 Number of participants on the project (subgroups 1-4) 

 Total number of homes 

Subgroup 1 14 

Subgroup 2 20 

Subgroup 3 10 

Subgroup 4 2 

Control 15 

Total 61 

For the purposes of analysis, subgroups 1 and 2 were combined into a single group of 
customers with no automation technology (subgroup A), and subgroups 3 and 4 were 
combined to form a group with some automation (subgroup B). This was done for three 
reasons: 

1. The additional intervention that subgroup 2 had over subgroup 1 (feedback from the 
local energy cooperative) did not take place due to data retrieval problems with the 
meters. This meant that the participants in subgroup 2 experienced exactly the same 
trial conditions as subgroup 1. 

2. Subgroup 4 only had two customers, making it difficult to draw any conclusions from 
their consumption behaviour. Therefore, they were combined with subgroup 3, 
which also had some automation technology with the immersion timers. 

3. Allocating the sample population to just two subgroups and the control improved 
the confidence level in the subgroup demand analysis. 

Subsequent analysis of the subgroups ƴƻǿ ǊŜŦŜǊǎ ǎƛƳǇƭȅ ǘƻ ΨǎǳōƎǊƻǳǇ !Ω ŦƻǊ ǘƘƻǎŜ ǿƛǘƘ ƴƻ 
ŀǳǘƻƳŀǘƛƻƴ ŀƴŘ ΨǎǳōƎǊƻǳǇ .Ω ŦƻǊ ǘƘƻǎŜ ǿƛǘƘ ŀǳǘƻƳŀǘƛƻƴΣ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǇǊƻǇƻǊǘƛƻƴ ƻŦ 
ǎƛǘŜǎ ǘƘŀǘ ΨŜȄǇƻǊǘ ŜƴŜǊƎȅΩΥ 
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Table 2 Number of participants on the project (subgroups A and B) 

 Total number of homes 

Subgroup A 34 

Subgroup B 12 

Control 15 

Total 61 

Given the sample size, statistical association or correlation cannot be inferred from the 
data. Therefore this report focusses on descriptive analysis of the quantitative data, 
followed by qualitative analysis to provide insight into the underlying attitudes of the 
participants to the study. 
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2 Data collection process 

2.1 Quantitative data collection process 

In order to allow participants to be correctly billed and to establish how the Sunshine Tariff 
trial would affect customersΩ demand profiles, each participant received a smart meter that 
logged their electricity import (and export if they owned any generation assets). These 
meters were expected to log electricity demand data in minute intervals from the point at 
which they were installed, providing an accurate picture of customers daily demand profile. 

Tempus Energy installed a new model of meter, which had unique features and benefits 
such as being able to communicate in real time, compared to other meter providers that 
only send data consumed during half hour or wider time periods. This meter was 
deliberately chosen for the Sunshine Tariff project as the more granular data would have 
helped with the analysis of customer behaviour.  

However, there were telecommunication problems that the meter supplier was unable to 
resolve, which resulted in difficulty retrieving the data from the meters. Therefore, data was 
manually downloaded directly from some of the smart meters at the end of the trial, which 
provided half hourly data, rather than minute-by-minute. 

2.2 Quantitative data analysis methodology 

2.2.1 Collating a comparable data set 

The problems with the smart meters resulted in having a range of data sets depending on 
whether data were transmitted by the smart meter or manually downloaded. The data 
streams were: 

¶ Minute-by-minute data for some properties, as transmitted by smart meters 

¶ Half hourly (HH) import data, as downloaded by WREN staff at the end of the trial 
period 

¶ HH export data, as downloaded by WREN staff at the end of the trial period 

The table below illustrates the data landscape that was available for analysis.   
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Table 3 Quantitative data generated by the project 

  
  Type of data available 

Total data available (either minute-by-minute or HH, to the 
nearest month) 

Unique ID Subgroup 
Quality of minute data 

received 
HH Import 

HH 
Export 

Mar Apr May Jun Jul Aug Sep 

ST03 1 (A) 7% V V M M     M M M 

ST09 1 (A) 48% x x   M   M M M M 

ST15 1 (A) 0% V V               

ST12 1 (A) 52% x x   M   M M M M 

ST14 1 (A) 93% V x M M           

ST17 1 (A) 44% V x M M           

ST49 1 (A) 31% x x M M   M       

ST50 1 (A) 0% V x               

ST61 1 (A) 0% V x               

ST63 1 (A) 0% V V               

ST65 1 (A) 0% V x               

ST66 1 (A) 0% V x               

ST67 1 (A) 0% V V               

ST74 1 (A) 0% V x               

ST05 2 (A) 61% V V   M M M M M M 

ST08 2 (A) 0% V x               

ST10 2 (A) 18% x x M M       M   

ST11 2 (A) 0% V x 

  
          

ST16 2 (A) 62% x x M M M M M     

ST22 2 (A) 46% V V M M     M     

ST25 2 (A) 5% V x 

  
    M     

ST28 2 (A) 8% V V M M   M M     

ST33 2 (A) 63% V x M 
 

M         

ST34 2 (A) 28% V x M M     M M M 

ST39 2 (A) 58% V x M M           

ST45 2 (A) 20% x x M M     M M   

ST47 2 (A) 0% V x               

ST56 2 (A) 0% V x               

ST57 2 (A) 0% V x               

ST60 2 (A) 0% V x               

ST68 2 (A) 0% V x               

ST70 2 (A) 0% V x               

ST06 3 (B) 0% V x               

ST20 3 (B) 0% V x               

ST23 3 (B) 0% V x               

ST24 3 (B) 0% V x               

ST30 3 (B) 0% V x               

ST35 3 (B) 57% V x M    M         

ST54 3 (B) 0% V x               

ST69 3 (B) 0% V x               

ST01 4 (B) 34% x x M M   M M     

ST02 4 (B) 45% x x M M M M M M M 

ST04 Control 0% V V               

ST21 Control 0% V x               

ST31 Control 0% V x               

ST42 Control 0% V V               

ST43 Control 0% V x               

ST52 Control 0% V x               

ST53 Control 0% V x               

  
  Type of data available 

Total data available (either minute-by-minute or HH, to the 
nearest month) 
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Unique ID Subgroup 
Quality of minute data 

received 
HH Import 

HH 
Export 

Mar Apr May Jun Jul Aug Sep 

ST55 Control 0% V V               

ST59 Control 0% V V               

ST72 Control 0% V x               

ST73 Control 0% V x               

 
 

 
  

M Minute data available   
 

 
 

 
  

  HH data available     
 

For all of the data streams above, not every minute or half hour time period generated 
ŘŀǘŀΦ Lƴ ǎƻƳŜ ŎŀǎŜǎΣ ƘƻǳǊǎΣ Řŀȅǎ ƻǊ ǿŜŜƪǎΩ ǿƻǊǘƘ ƻŦ Řŀǘŀ ǿŀǎ ƳƛǎǎƛƴƎ ŦǊƻƳ ǘƘŜ Řŀǘŀ ǎŜǘǎΦ 
However, the timestamps in the spreadsheet did not account for missing data, simply 
jumping from one reading to the next. Therefore, in order to compare data streams, a 
certain amount of data processing had to be undertaken. The process is outlined in the 
figure below. 

 

Figure 1 Quantitative data handling process 

2.2.2 Export data 

Properties that also have onsite solar PV produced two half-hourly data sets: one for 
imported electricity and one for exported electricity. Due to the high proportion of 
properties on the trial with solar PV (35 percent of homes), some analysis was conducted in 
two streams: one that included sites with export potential; and another where those sites 
with export potential were excluded. This was to see if there was a difference between the 
imported power during the sunshine hours of the houses with and without solar PV. See 
section 3.3.5 for more information. 
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2.2.3 Use of weekday and weekend day averages 

In order to establish whether there was any trend in demand shift from any of the 
subgroups, each home participating in the trial had its demand data averaged over two time 
periods: weekdays and weekends. Averaging the profiles in this way permits trends in 
behaviour to be identified. The split between weekdays and weekends enabled us to test 
the expectation that weekend demand profiles were likely to be different to those profiles 
exhibited during the week. 

Furthermore, the data streams from each home were averaged across each week according 
to their subgroups. 

These averaged profiles formed the basic dataset from which the comparative analysis was 
undertaken.  

2.3 Qualitative data collection process 

In addition to the quantitative findings, significant learning can be gained from assessing 
ŎǳǎǘƻƳŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜǎ ƻŦ ǘƘŜ ǘƛƳŜ ƻŦ ǳǎŜ ǘŀǊƛŦŦ ǘƘǊƻǳƎƘ ǉǳŀƭƛǘŀǘƛǾŜ ǊŜǎŜŀǊŎƘΦ 

A better understanding of what motivates households to change their behaviour enables 
industry to develop services/tariffs that are more likely to be attractive to customers and to 
deliver the desired DSR. 

After the trial period had finished, customers were invited to complete an online survey. 
Out of 46 customers, 34 responded. The survey was anonymous, but enabled customers to 
leave contact information if they were happy to be contacted with follow up questions.  

Structured interviews were then held over the phone with 10 customers to talk in more 
depth about how they found the experience of having a time of use tariff. This group was 
self-selecting and therefore may have been more engaged in the trial overall compared to a 
customer that did not respond to the online survey. 

Another online survey was sent out to the WREN members that chose not to sign up to the 
Sunshine Tariff, of which 51 of the 450 households responded. 
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3 Quantitative analysis 

3.1 Verification of the baseline  

As there were very few smart meters installed prior to the start of the Sunshine Tariff trial, a 
study was conducted to establish a demand profile baseline for the trial area. The purpose 
ƻŦ ǘƘƛǎ ōŀǎŜƭƛƴŜ ǿŀǎ ǘƻ ŜǎǘŀōƭƛǎƘ ŀ ǎǘŀƴŘŀǊŘ ǿŜŜƪŜƴŘ ŀƴŘ ǿŜŜƪŘŀȅ ΨǘȅǇƛŎŀƭ ŘŜƳŀƴŘ ŎǳǊǾŜΩ 
for the Wadebridge area, against which the control and trial data could be compared. The 
methodology for this is set out in the appendix.  

Baseline data was provided by Ovo Energy for Cornwall for spring and summer 2015, which 
was scaled using an Estimated Annual Consumption (EAC) figure for the Wadebridge area, 
and the standard daily demand profiles published by Elexon.2 Pre-trial smart meter was also 
obtained from a small number of trial participants, as well as smart meter data for the 
control group throughout the trial period. Each will be examined in turn. 

3.1.1 Pre-trial data 

Smart meter data was available for 15 households before the trial start date. All of the data 
available before 1 April was in the minute-by-minute format and did not necessarily cover 
the same time periods. In addition, as mentioned in section 2.2 above, the smart meters did 
not consistently transmit a reading for every minute of that time period. The table below 
shows the time periods that the meters were active prior to the trial, and the proportion of 
the data that was transmitted during that period. 

  

                                                      

2 The Ovo data was obtained as a monthly average that included weekdays and weekends. The Elexon profiles 

are available in average weekday and weekend, and seasonally throughout the year. 
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Table 4 List of households with pre-trial data available 

Households with 
pre-trial data 

Subgroup Time period reporting data (pre 1 April) Complete data 

ST003 1 21/03/2016 20:00 - 31/03/2016 22:00 10% 

ST014 1 21/03/2016 17:00 - 31/03/2016 23:30 97% 

ST017 1 31/03/2016 13:30 - 31/03/2016 23:30 53% 

ST049 1 30/03/2016 12:00 - 31/03/2016 23:30 64% 

ST010 2 31/03/2016 10:00 - 31/03/2016 23:30 64% 

ST016 2 21/03/2016 15:30 - 31/03/2016 23:30 96% 

ST022 2 22/03/2016 13:30 - 31/03/2016 23:30 98% 

ST028 2 30/03/2016 11:30 - 31/03/2016 18:00 6% 

ST033 2 31/03/2016 09:30 - 31/03/2016 23:30 66% 

ST034 2 29/03/2016 17:30 - 31/03/2016 23:30 68% 

ST039 2 30/03/2016 11:00 - 31/03/2016 23:30 59% 

ST045 2 30/03/2016 13:00 - 31/03/2016 23:30 52% 

ST035 3 30/03/2016 15:30 - 31/03/2016 23:30 57% 

ST001 4 28/03/2016 13:30 - 31/03/2016 23:30 51% 

ST002 4 23/03/2016 15:30 - 31/03/2016 23:30 85% 

For each of the 15 households that transmitted pre-trial data, only eight had a data quality 
of 60% or higher, and of these only five had data that covered more than one day 
(highlighted in green).  

As discussed in section 2.2, all of the pre-trial data from these five meters was converted 
into half-hourly data. Figure  and Figure  illustrate the resulting demand profiles in 
comparison with the control group data. It is also compared with baseline data obtained 
from Ovo customers in Cornwall in the summer of 2015.   
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Figure 2 Average weekday demand profile for households with pre-trial data, compared to the control and Ovo baseline 

 

 

Figure 3 Average weekend demand profile for households with pre-trial data, compared to control and Ovo baseline  
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As can be seen in the charts above, the small numbers of households involved result in 
profiles that exhibit sharp peaks and troughs due to participants switching load on and off. 
Because of this, the pre-trial data does not give a fair reflection of an average consumption 
over the time period, although it does still offer useful information about the magnitude of 
daily demand.  

3.1.2 The control group 

The data gathered from the control group can be compared to both the Ovo and Elexon 
baselines: 

 

 

Figure 4 Comparison of baseline demand profiles to the average control (weekday) 
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Figure 5 Comparison of baseline demand profiles to the average control (weekend) 

As can be seen from the figures above, the control average daily demands have some 
correlation with those generated from the Ovo 2015 data and the standard Elexon curves. 
The most notŀōƭŜ ƻōǎŜǊǾŀǘƛƻƴ ƛǎ ǘƘŀǘ ǘƘŜ ǎƳŀƭƭŜǊ ŘŀǘŀǎŜǘǎ ŜȄƘƛōƛǘ ŀ ƳƻǊŜ ΨǇŜŀƪȅΩ ǇǊƻŦƛƭŜΣ 
with higher peaks and lower troughs. This is an expected feature of the data, and indicates 
that a comparison of the Sunshine Tariff trial profiles with the control average profile should 
be accompanied with a comparison with another baseline data set.  

Further analysis was undertaken to examine the proportion of daily demand that is 
consumed inside and outside of Sunshine Tariff hours. The following table looks at the 
proportions of both the Ovo and Elexon baselines, and the control data, for average 
weekdays and weekend days. 

Table 5 Proportion of baseline average daily demand in and out of the Sunshine Tariff time period 

Weekday averages (%) 00:00 ς 10:00 10:00 ς 16:00 16:00 ς 00:00 

Ovo 2015 baseline data 33% 25% 42% 

Elexon Summer average  31% 26% 43% 

Control average  32% 20% 48% 

Weekend averages (%) 00:00 ς 10:00 10:00 ς 16:00 16:00 ς 00:00 

Ovo 2015 baseline data 33% 25% 42% 

Elexon Summer average 29% 29% 42% 

Control average  30% 22% 47% 
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The absolute values for these percentages are shown in the table below. 

Table 6 Average daily absolute demands (kWh), in and out of the Sunshine Tariff period 

Weekday averages (kWh) 00:00 ς 10:00 10:00 ς 16:00 16:00 ς 00:00 

Ovo 2015 baseline data 3.02 2.36 3.88 

Elexon Summer average  3.02 2.57 4.14 

Control average  3.14 1.91 4.70 

Weekend averages (kWh) 00:00 ς 10:00 10:00 ς 16:00 16:00 ς 00:00 

Ovo 2015 baseline data 3.02 2.36 3.88 

Elexon Summer average  2.91 2.92 4.15 

Control average  2.91 2.16 4.57 

As can be seen from the tables above, the average control data exhibit a significantly lower 
demand during 10:00-16:00 and a correspondingly higher demand from 16:00-00:00. This is 
most likely due to the high penetration of onsite solar PV, which amounts to 33 percent of 
the control group. A similar percentage of groups A and B have solar PV, which suggests 
that the control group data provides a useful comparable baseline. 

3.1.3 Baseline conclusions 

When ascertaining whether the Sunshine Tariff trial stimulated a shift in demand, the 
control group data provides the most useful comparison. The Ovo baseline data has also 
been included in the analysis for reference purposes. The Ovo average profile has been 
deemed a more accurate representation of the demand in the Wadebridge area compared 
to the Elexon data. The drawback of using the Ovo data is that the profile has been 
averaged across both weekdays and weekends, which will have an impact on the day time 
demand averages.  

3.2 Impact of the Sunshine Tariff on electricity consumption behaviour  

This section looks at the overall impact of the tariff on electricity consumption behaviour for 
the whole cohort, followed by comparisons between the following groups to look for any 
trends in behaviour change: 

¶ Households with and without automation technology 

¶ WREN members and non-members 

¶ Retired/unemployed and employed/self-employed 

¶ Large, medium and small energy users. 

The following charts and tables compare the whole cohort average weekday and weekend 
ŘŀȅΩǎ demand during Sunshine Tariff trial against the control and baseline data.  
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Figure 6 Comparison of the whole cohort average weekday demand during Sunshine Tariff trial against control and 
baselines 

Table 7 Comparison of the whole cohort average, baseline and control daily demand for the average weekday during 
the Sunshine Tariff trial 

Weekday averages (%) 00:00 ς 10:00 10:00 ς 16:00 16:00 ς 00:00 

Ovo 2015 baseline data 33% 25% 42% 

Control average  32% 20% 48% 

Whole cohort average  32% 29% 38% 

Weekday averages (kWh) 00:00 ς 10:00 10:00 ς 16:00 16:00 ς 00:00 

Ovo 2015 baseline data 3.02 2.36 3.88 

Control average  3.14 1.91 4.70 

Whole cohort average  2.91 2.65 3.44 
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Figure 7 Comparison of the whole cohort average weekend demand during Sunshine Tariff trial, against control and 
baselines 

Table 8 Comparison of the whole cohort average, baseline and control daily demand for the average weekend during 
the Sunshine Tariff trial 

Weekend averages (%) 00:00 ς 10:00 10:00 ς 16:00 16:00 ς 00:00 

Ovo 2015 baseline data 33% 25% 42% 

Control average  30% 22% 47% 

Whole cohort average 31% 32% 36% 

Weekend averages (kWh) 00:00 ς 10:00 10:00 ς 16:00 16:00 ς 00:00 

Ovo 2015 baseline data 3.02 2.36 3.88 

Control average  2.91 2.16 4.57 

Whole cohort average 3.04 3.18 3.57 
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The evidence presented above indicates that participants on the Sunshine Tariff shifted: 

¶ 9% of weekday demand into the Sunshine Tariff period when compared to the 

control and 4% when compared to the Ovo profile 

¶ 10% of weekend day demand into the Sunshine Tariff period when compared to 

the control and 7% when compared to the Ovo profile. 

The average consumption shifted into the Sunshine Tariff period compared with the control 
group was 0.74 kWh per customer on weekdays and 1.02 kWh per customer on weekend 
days. Therefore, the average household would have shifted a total of just under 150 kWh 
over the Sunshine Tariff period from April to September. In order to offset the generation 
from a 250 kW solar farm, approximately 650 Sunshine Tariff customers would be 
required.3 

It is worth noting that the increase in consumption takes place in the first half of the 10:00-
16:00 period with a drop off after about 13:00. This was in part due to the hot water timers 
all coming on at 10:00 and switching off once the target temperature was reached, along 
with some customers waiting for 10:00 to switch other appliances on, such as the washing 
machine, which tends to complete its cycle within a few hours.  

3.2.1 Comparison of households with and without automation technology 

The average weekday and weekend demand profiles for subgroup A (without automation 
technology) and subgroup B (with automation) were compared to the equivalent baseline 
and control profiles: 

  

                                                      

3
 Based on an 11.1 percent load factor and 40 percent of the total annual generation taking place in the 10:00-

16:00 period between April and September. 
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Figure 8 Comparison of demand profile for subgroup A and B against the baseline and control for the average weekday 

 

 

Figure 9 Comparison of demand profile for subgroup A and B against the baseline and control for the average weekend 
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As can be seen in the charts above: 

¶ The average weekday electricity consumption profile of subgroup A does not appear 

to greatly differ to that of the Ovo baseline profile  

¶ However, there is a difference in average demand between 10:00-16:00 for 

subgroup B when compared to the other profiles 

¶ There is more variation in the evening peak (18:00-21:30) between subgroups, the 

control and the baseline than there is in the morning peak (07:00-09:30) 

¶ For the weekend average profiles, there is a peak demand at 09:30 for subgroup B ς 

just outside of the Sunshine Tariff period. 

Although plotting the demand profiles is useful, it is easier to see the level of demand shift 
through the proportions of daily demand met in the three timeslots, as shown below. 

Table 9 Comparison between subgroups, control and baseline for proportional weekday daily demand 

Weekday averages (%) 00:00 ς 10:00 10:00 ς 16:00 16:00 ς 00:00 

Ovo 2015 baseline data 33% 25% 42% 

Control average  32% 20% 48% 

Subgroup A  34% 25% 41% 

Subgroup B  31% 33% 36% 

Weekday averages (kWh) 00:00 ς 10:00 10:00 ς 16:00 16:00 ς 00:00 

Ovo 2015 baseline data 3.02 2.36 3.88 

Control average  3.14 1.91 4.70 

Subgroup A  2.61 1.89 3.11 

Subgroup B  3.22 3.40 3.76 

The subgroup A average weekday demand is very well correlated to the Ovo profile. 
However, compared with the control group, subgroup A demonstrates a shift away from the 
evening peak (a decrease of 7 percent) and into the sunshine hours (an increase of 5 
percent). .ǳǘΣ ǘƘŜ ŀōǎƻƭǳǘŜ ŦƛƎǳǊŜ ƻŦ ƪ²ƘΩǎ ŎƻƴǎǳƳŜŘ ƛƴ ǘƘŜ млΦлл-16:00 period is slightly 
lower for subgroup A than the control group, as overall demand is lower. 

Subgroup B shows a larger shift of 13 percent more electricity consumed between 10:00-
16:00 compared to the control and a shift away from the evening of 12 percent.  

Households with automation technology were able to shift eight percent more of their 
average daily consumption into the 10:00-16:00 period than those without automation 
and therefore are responsible for a greater proportion of the overall shift.  

3.2.2 Comparison of WREN members and non-members 

In order to test the hypothesis that those more engaged in energy issues would shift more 
consumption into the 10:00-16:00 period, a comparison was made between WREN 
members and non-members. See the charts and table below.  
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Figure 10 Comparison of demand profile for WREN members and non-members for the average weekday 

 

Figure 11 Comparison of demand profile for WREN members and non-members for the average weekend day 
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Table 10 Proportion of daily demand during sunshine tariff hours of WREN members and non-members 

Weekday (%) WREN members Non WREN members 

00:00-10:00 31% 35% 

10:00-16:00 30% 33% 

16:00-00:00 39% 32% 

Weekend (%) WREN members Non WREN members 

00:00-10:00 30% 35% 

10:00-16:00 33% 34% 

16:00-00:00 38% 31% 

The above show that WREN members did not shift more electricity consumption than non-
members. Non-members had a higher proportion of subgroup B participants, which would 
indicate a higher proportion of high load equipment like electricity immersion and/or space 
heaters. This explains the spike during the day seen in non-members cohort. WREN 
members had a lower daily demand than non-members, as shown in the table below. 

Table 11 Comparison of average daily demand of WREN members and non-members 

Average daily demand WREN members (kWh) Non WREN members (kWh) 

Weekday 7.88 11.39 

Weekend 8.13 11.23 

This may be due to having installed energy efficiency measures and/or solar PV. 33 percent 

of the WREN members had solar PV compared to just 8 percent of the non-members. 

The assumption that WREN members would be more engaged in energy issues and 

therefore switch more was proved wrong. There are several reasons why this might be the 

case. Firstly, more members had solar PV and therefore may have found it harder to 

increase their import of electricity when they were generating. Secondly, there was a lower 

proportion of WREN members in subgroup B, which generally had higher load equipment 

and some automation.  

3.2.3 Comparison of retired/unemployed and employed/self-employed 

It could be assumed that those households where the main bill payer is either retired or 
unemployed are more likely to have someone at home during the day than those that are 
employed. The following charts compare consumption patterns between those that are 
retired/unemployed with those that are employed/self-employed. 
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Figure 12 Comparison of demand profile for retired/unemployed and employed/self-employed for the average weekday 

 

Figure 13 Comparison of demand profile for retired/unemployed and employed/self-employed for the average 
weekend day 
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Table 12 Proportion of daily demand during sunshine tariff hours of retired/unemployed and employed/self-employed 
households 

Weekday (%) Retired and unemployed Self-employed and employed 

00:00-10:00 31% 33% 

10:00-16:00 36% 29% 

16:00-00:00 33% 38% 

Weekend (%) Retired and unemployed Self-employed and employed 

00:00-10:00 30% 32% 

10:00-16:00 39% 32% 

16:00-00:00 31% 37% 

This suggests that the retired/unemployed group were able to shift seven percent more 

demand to the middle of the day than the self-employed and employed. 

Table 13 Comparison of average daily demand of retired/unemployed and employed/self-employed households 

Average daily demand Retired and unemployed (kWh) Self-employed and employed (kWh) 

Weekday 7.30 9.33 

Weekend 7.53 9.59 

The average daily demand was lower for the retired/unemployed. Interestingly, average 

daily demand increases by a similar amount for both groups from the weekday to weekend 

average, when you might expect a greater jump for the self-employed and employed group. 

The retired/unemployed group were able to shift seven percent more demand to the 

middle of the day than the employed/self-employed. Therefore suggesting that having 

more flexibility in the daily routine helped with shifting energy consumption. 

3.2.4 Comparison of large, medium and small energy users 

There was significant variation in the average daily demand of participants on the trial (2.32 
kWh up to 22.28 kWh), as shown in the figure below for the 31 participants that shared 
their annual consumption figures. 
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Figure 14 Spread of average weekday daily demand for 31 of the trial participants 

The whole cohort was split into high, medium and low demand participants to see if they 
responded to the tariff incentive in different ways. A summary of participants in each group 
is shown in the table below. 

Table 14 Number of participants in the low, medium and high average daily demand groups 

Low (0-6 kWh/day) Medium (6-12 kWh/day) High (12+ kWh/day) 

Total number: 10 Total number: 15 Total number: 6 

Number with PV: 4 Number with PV: 2 Number with PV: 2 

The following charts and tables compare the average daily demand profiles for the low, 
medium and high average daily demand groups. 
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Figure 15 Weekday average daily demand for the low, medium and high average daily demand groups 

 

 

Figure 16 Weekend average daily demand for the low, medium and high average daily demand groups 














































