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EXECUTIVE SUMMARY
This report presents results from a study of 122 social housing tenants with
photovoltaic (PV) systems, to determine what contribution PV can have in alleviating
fuel poverty. Across the UK, there are now over half a million PV installations1; a
significant increase since the introduction of the Feed-in Tariff (FIT) scheme in 2010.
PV presents an opportunity for social housing to reduce tenants’ fuel bills, and for
landlords to benefit from FITs. However, despite some landlords installing PV, little
research has been carried out to determine the reduction in household electricity bills
resulting from PV, or the extent and effectiveness of user interaction with the
technology.
Impact of PV on bills and tenant understanding of PV
This research has demonstrated that PV can make a valuable contribution to
reducing social housing tenants’ fuel bills and alleviating fuel poverty. Analysis of
electricity bills pre and post PV installation in 42 households found an average
reduction of £90 per year after the PV was installed. On average, this was an 8%
reduction in overall energy bills. However, the benefits from PV in this sample were
likely to be limited because many tenants did not have a basic understanding of how
to adapt their electricity use to maximise savings. For example, 60% of households
did not realise that using appliances during the daytime would maximise their savings
from PV; even less appreciated the requirement not to use appliances
simultaneously. This was despite tenants having received information from their
landlord on PV. Therefore there is a real and significant opportunity to increase the
savings realised from PV through effective tenant support.
Results arising from this data analysis are indicative since increases or decreases in
electricity bills will have been influenced by other factors affecting electricity demand,
aside from PV installations. Export meters, which measure the amount of electricity
exported to the national grid from a PV system, would have enabled calculations to
be accurate and easily calculated. Due to cost, these are not normally present in
domestic PV installations, but would be strongly recommended to social landlords in
future projects for the purposes of monitoring savings. Without export meters, it is
very challenging to determine the exact savings from PV and therefore substantiate
what impact PV can have on fuel poverty.
The size of PV systems in this study (2.4 kWp) was smaller than the expected
average for installed systems in private households. Annual savings from this study
were £38 per kWp which would translate as £152/year savings for a large domestic
system of 4kWp. These figures are less than many of those cited in the literature;
whilst it is often assumed that households consume around half of the electricity
generated by their PV panels, this research suggests it is more likely to be, on
average, a third. This means that the assumption made by many installers (and
within the FITs scheme to assume quantity of exported electricity) of 50% consumed
is inaccurate. However, since many tenants in this study displayed a lack of
understanding of PV systems, there is potential for these savings to be higher where
social landlords provide effective guidance and support to tenants. Current guidance
1

PV installations under 50 kW: DECC (2014) https://www.gov.uk/government/statistical-datasets/weekly-solar-pv-installation-and-capacity-based-on-registration-date
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often tends to be too complicated, technical or insufficient, and therefore guidance
needs to be more effective. More positively, our research indicates that PV installers’
predictions of electricity generation by PV panels are generally accurate.
The study also highlights that the savings from PV vary considerably between
households: some households made no savings (i.e. bills increased after PV
installations) whilst others made greater savings than is possible wholly from their PV
system. The reasons for this are not clear but it may be connected with tenants’
understanding of PV systems. For example, some households believed they would
receive all their electricity requirements from PV and may have, accordingly,
increased electricity use. Conversely, it is possible that the PV provided a prompt to
some households to reduce energy consumption.
Tenant expectations and assessment of a ‘good saving’ from PV also varied, which
suggests that social landlords should not over-promise savings to tenants. The
research also highlighted a general lack of understanding about energy bills. For
example, savings from PV may not be noticeable when energy prices are rising or
when households pay by direct debit (as changes will not be immediate).
Tenant and social landlord guidance
In response to the lack of tenant understanding about PV found in this study, a tenant
leaflet was produced: Getting the most from your solar panels. It explains to tenants
in an easy-to-understand manner how they can adapt their electricity usage to
maximise savings from PV. Printed copies were distributed to participating tenants;
some of these tenants were surveyed (via telephone) for feedback. Of those who
commented on it, 27 out of 31 (87%) tenants found the leaflet ‘useful’ or ‘very useful’,
and two-thirds changed their electricity use as a result. The majority of the remaining
third had already changed their electricity-use prior to receiving the leaflet. The leaflet
is therefore an effective tool to increase tenants’ understanding and is freely available
for other social landlords to use.
However, supporting tenants to change their behaviour needs to go beyond
information provision which is unlikely to suffice alone. To this end, a guide for social
landlords was also produced which recommends ways to support tenants get the
most from PV. This includes considering tenant type in the design of a PV project,
developing a full communications plan, activities to promote behaviour change and
involving tenant-facing staff (such as tenant liaison officers) in the project.
Conclusions
Overall, the research has demonstrated the valuable contribution that PV can make
in social housing. Social housing tenants are generally well-suited to PV since
daytime occupancy rates are usually high. In addition, the social housing tenants in
this study had electricity bills that were comparable to the national average and made
up a large proportion of their overall energy bills. Few energy efficiency schemes aim
to reduce electricity usage, usually concentrating on heating use. PV therefore may
have an important role to play in social housing, particularly where ‘standard’ energy
efficiency measures such as loft insulation have been installed.
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PV is often considered a ‘fit and forget’ technology since installation does not
automatically require a change in behaviour from the occupants. However, our
research indicates that without effective guidance and substantial support, tenants
are unlikely to make large savings from PV and bills could even increase. These
findings have implications for other renewable technologies in social housing which
are likely to require a similar approach and potentially even greater support due to
their complexity (e.g. heat pumps).
This research highlights the importance of monitoring and evaluation but the absence
of similar studies suggests this aspect is often neglected within microgeneration and
other energy projects. However, the research also demonstrated the challenges
associated with monitoring and evaluation; substantial resources and time are
required to obtain energy data from energy suppliers whose systems do not appear
to be able to effectively and quickly provide energy consumption data. Further,
accessing sufficient data is difficult due to the lack of actual meter readings and lack
of data sharing between suppliers. For the purposes of monitoring PV projects,
export meters would make this task straightforward and produce accurate results.
Recommendations
Discussions with social landlords suggest that many are re-assessing PV as a useful
tool to reduce tenants’ bills. Findings from this research support this since PV can be
effective at reducing electricity bills and social housing appears to be, generally, wellsuited to PV. However, the benefits from PV are severely reduced if social landlords
do not provide effective guidance and support to tenants to help them understand the
PV system and adapt electricity-use accordingly. Social landlords can maximise the
benefits from PV schemes by:
 Considering tenant type as well as property type at the design stage of a PV
project (e.g. those with high daytime occupancy);
 Providing effective tenant advice and guidance about the PV system;
 Promoting behaviour change to tenants, for example by using case studies in
newsletters;
 Involving tenant-facing staff with the project, ensuring these staff have
adequate knowledge about PV system to answer queries;
 Installing export meters to monitor tenants’ savings.
Full guidance is outlined in the landlord guide, available as a free download.
Given the widespread uptake of standard insulation measures in social housing,
higher cost measures such as PV deserve attention. The government should
continue to support microgeneration installations in social housing through policies
and funding streams. However, it is clear that more monitoring and evaluation is
required, and the government could require this to be carried out in any governmentfunded schemes (e.g. the Scottish Government’s Warm Homes Fund), and mandate
export meters for PV projects.
It should also consider revising the assumption that 50% of PV-generated electricity
is used on-site, as assumed by the FITs scheme. This assumption means that many
social landlords (as well as private households) are receiving a lower amount through
the export tariff than they are entitled to.
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Lastly, energy suppliers need to improve systems and processes to enable energy
consumption data to be collected more easily and quickly.
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1. INTRODUCTION
1.1.

Introduction

Since the introduction of the Feed-in Tariff (FIT) scheme in 2010 the number of solar
photovoltaic (PV) installations in the UK has significantly increased. However, due to
its high cost, few low income households have been able to benefit from PV; typically
only social housing tenants whose landlords have invested in PV have been able to
access the technology. Where PV is installed in social housing, the landlord will
benefit from the FIT income (unless using a rent-a-roof approach2) and the tenant
from free electricity produced by the panels.
Whilst PV has been installed by a number of social landlords, the actual bill savings
realised by tenants with PV installations is largely unknown. This research therefore
sought to quantify the impact of PV on social housing tenants’ bills and in the context
of rising fuel poverty, to assess the effectiveness of PV as a fuel poverty prevention
measure. Furthermore, realising the greatest bill savings from PV is likely only to
occur where the tenant understands how to adapt electricity use and is able to do so.
This was explored through the research and resources were created to enhance the
implementation of solar PV in social housing.

1.2.

Project aims

The main aims of this project were to:
1. Determine and demonstrate the extent to which PV can alleviate fuel poverty
in low income households;
2. Provide low income households with the resources they need to maximise the
benefits they receive from PV installations;
3. Highlight PV’s potential and benefits for social housing, focusing on savings
for tenants.

1.3.

Project objectives

The main objectives for the project were to:
1. Assess electricity consumption patterns in low income households and crosscompare with overall energy bills;
2. Identify real and potential savings from PV, and its impact on fuel poverty;
3. Compare PV with other retrofitted energy efficiency measures (e.g. insulation,
heating systems) in terms of cost, typical savings (financial and CO2), ease of
installation and disruption to householder;
4. Produce an effective toolkit for social landlords to enable them to select and
support the tenants who would benefit most from PV;
5. Produce guidance for low income households on how to maximise the
savings they make from PV;
6. Demonstrate to social landlords and government policy-makers the
contribution that PV can make to alleviating fuel poverty.

2

Where a third party purchases and owns the solar panels, and also receives all or the majority of the
FITs.
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1.4.

About this report

This report presents the full results of this project and is accompanied by further
detail in the Appendices, a separate document.
A full methodology is presented in Section 2. Results are then presented in Sections
3 to 7. Key findings are discussed in Section 8, and conclusions and
recommendations given in Sections 9 and 10.
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2. METHODOLOGY
2.1.

Overview

This project adopted a variety of research methodologies, many of which involved
working directly with social landlords. These comprised:
1. Background literature review: focusing on relevant policies, research and
reports (see Section 2.3).
2. Social landlord survey: an online survey to explore their experiences with PV.
See Section 2.4 for more detail.
3. Survey and interviews with social housing tenants with PV systems: postal
surveys and telephone interviews to explore their understanding of PV and their
electricity-use habits. See Section 2.5 for more detail.
4. Data analysis of the impact of PV: actual energy consumption data from social
housing tenants was gathered and analysed to determine the bill reductions
arising from PV. See Section 2.6 for more detail.
5. Action-research with seven case study social landlords:
a. Tenant toolkit for using PV: a tenant leaflet was created on how to
maximise benefits from PV. This was distributed to tenants of five social
landlords and evaluated. See Section 7.1 for more detail.
b. Training housing association (HA) staff: staff at three social landlords
were trained on PV so they could support tenants to maximise their
savings from PV. See Section 7.2 for more detail.
c. Analysis for selecting properties for PV: data was analysed from two
social landlords to select properties and tenants most suitable for PV.
d. A landlord toolkit was also created to help social landlords get the most
out of PV. This is explained in more detail in Section 7.2.

2.2.

Participant social landlords

Seven social landlords took part in this research. Five of these organisations had PV
installations at the beginning of this research (Fife Council, Grampian Housing
Association, Kingdom Housing Association, Knowes Housing Association and
Wiltshire Rural Housing Association). Two organisations (Port of Leith Housing
Association and Link Group) were pre-installation; however, the latter dropped out of
the research.
Due to Changeworks’ location in Scotland, the majority of these organisations are
Scotland based. These were expected to be representative of social landlords across
the UK although PV panels located in Scotland generate slightly lower levels of
electricity compared to those located further south (due to levels of solar radiation).
The organisations differ in terms of housing stock, rural/urban location and tenant
type. Those with PV installed had varying numbers of PV installations and had taken
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different approaches to install; for example, one had used a rent-a-roof approach
(where a third party owns the panels and receives most of the Feed-in Tariff).

2.3.

Literature review

The first aim of the literature review was to provide a context for the research in
terms of relevant policies and a background to fuel poverty. The second aim was to
explore literature regarding savings arising from PV and reasons for variations.
Literature covering the implementation of other microgeneration technologies in
social housing was also explored. UK-based literature was examined, including
policy documents, research studies, web-based resources and reports.

2.4.

Social landlord survey

In September - October 2012, an online survey was carried out with 15 social
landlords across the UK who had installed PV. The purpose was to explore their
experiences of PV, and in particular examine what guidance they had offered tenants
around PV, the level of monitoring and expected savings.
The survey was distributed via the Scottish Federation for Housing Associations
(SFHA), a National Homes Federation (NHF) newsletter and directly to individual
organisations known to have installed PV (including organisations taking part in the
action research). It is unknown how many social landlords have installed solar PV
nationally, although it has not been universally installed.
The survey questions are in Appendix B. Survey results are presented in Section 5.

2.5.

Household survey and interviews

Tenants from five social landlords with installed PV systems were involved in surveys
and interviews to explore their experiences of PV systems such as their
understanding of how to maximise savings from PV, changes to electricity use postinstallation and perspectives on tenant guidance. The survey also collected some
background data on households such as household income and number of electrical
items.
This was carried out in two phases:
 Phase 1 (late 2012): tenants from three social landlords were contacted by
post and asked to complete an energy diary to explore electricity use
patterns. 27 households completed the forms, and 18 of these households
were interviewed by telephone to explore in-depth issues such as their
understanding of the systems, satisfaction with PV advice provided and
whether they had adapted electrical use accordingly.
 Phase 2 (early 2013): two more social landlords were involved in the research
and some tenants from the initial phase were re-contacted. These tenants
were asked to complete survey questions exploring understanding of PV
systems and behavioural changes (similar to questions explored through the
interviews). The energy diary was removed from phase 2 to increase
response rates.

Using Solar PV to Tackle Fuel Poverty: Final Report, February 2014

11

The research was carried out in two phases because uptake in the first phase was
insufficient at 10% (27 households from 260). This was despite follow-up letters and
phone calls to encourage participation, and all participant households receiving a £20
shopping voucher as an incentive. Uptake in the second phase was higher: 31% (95
households from 304).
Follow-up interviews
All participating households were contacted towards the end of the project to gauge
the level of impact of the tenant guidance (produced as part of this project, see
Section 7.1) and if behaviour changes had been made. 48 households were
interviewed as part of this3, representing all social landlords.
All survey and interview questions are in Appendix B.
Sample
122 tenants were involved in this research. Table 1 shows the number of survey
respondents and interview participants for each of the social landlords.
Table 1: Survey responses per social landlord
Social
No. of
Survey respondents
landlord
households Phase 1 Phase 2 Total
with PV
3
Fife Council
54
3
3
Grampian HA
14
3
54
Kingdom HA
145
54
20
21
Knowes HA
222
41
21
Wiltshire Rural
54
21
HA
489
122
Total
26
96

2.6.

Interview
participants

Follow-up
interviews

3
0
15
-

1
1
19
16
11

18

48

Measuring the impact of PV on fuel bills

The overall aim of this aspect of the research was to calculate the energy bill
reductions following PV installations. Secondary aims included calculating this
reduction as a proportion of households’ total bills and analysing the impact on fuel
poverty.

1. Measuring the reduction in fuel bills
Calculations
The following methodology was used to calculate electricity savings arising from PV:


Electricity consumption for the ‘pre’ and ‘post’ PV installation period was
calculated for 12 months for each household. Where data was not held for a
full 12 month period, a factorisation formula was used to account for the
differences in electricity consumption throughout the year. This is based on a

3

Tenants were called both to collect a final meter reading and to interview them about their feedback on
the leaflet. Not all tenants were able to provide a meter reading (for example, due to access) and
likewise, not all answered questions about the leaflet (for example, if they were short of time).
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typical break down of annual consumption month by month; see Appendix
A.2.
Consumption was calculated in kWh, either directly from meter readings or
consumption figures provided by the energy supplier.
Subtracting ‘post’ consumption from ‘pre’ consumption allowed the saving to
be calculated.
Annual electricity bills pre and post PV, plus the savings realised, were
converted into costs from kWh using an average 2012 electricity price of
14.50p/kWh4 (inclusive of VAT). Savings cited in this report therefore (a) do
not reflect any changes in electricity prices and (b) standardise across
different payment packages. As a result, the savings tenants actually realised
may differ from those calculated.
Savings assumed from the PV were then compared against the annual
‘before’ electricity bill to calculate a percentage saving.

Gathering energy consumption data
Energy consumption data was collected directly from energy suppliers via a mandate
form which tenants had completed by post. Tenants were also given the option to
submit bills or copies of bills; however, very few of those who did this provided
sufficient bills and energy companies had to be contacted as well. One tenant
submitted meter readings from their own records.
Energy companies were contacted by Changeworks for actual electricity meter
readings or consumption data (in kWh) for each household for the previous three
years. At least 12 months of data both before and after the PV installation was
requested but in many cases this was not provided. As a result, a threshold of 7
months data pre-install was set as a minimum inclusion. Data based on estimated
meter readings was not accepted.
There were two main challenges of this method. Firstly, obtaining data from energy
utility companies proved challenging, very time consuming and led to significant
delay in the project. More detail of this is in Appendix A.1.
The second difficulty of this method was obtaining sufficient data. From a sample of
122 households, 50 households were excluded for this reason:
 22 households had very little or no data (i.e. no consumption data prior to
installation, or estimated readings);
 16 households had data but not enough to provide an accurate estimate of
consumption both before and after PV installation (i.e. less than 7 months
consumption data either before or after).
 Data for seven households could not be collected because the energy
supplier they cited was incorrect, the energy supplier could not provide data
or other problems were encountered accessing the account.
 Three households from Grampian Housing Association were excluded from
the analysis because they had air source heat pumps (ASHPs) installed in the
same year as the solar PV which meant isolating the savings from PV was

4

DECC (September 2013): Quarterly Energy Prices
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impossible. However, the savings achieved from both technologies was
estimated for the housing association’s purposes.
Two households had problems with their electricity meter due to the PV
installation (i.e. the reading went backwards).

Thus, from a total of 122 households, 72 were included in the data analysis. This was
a larger sample than the original target of 50.

Limitations of the method
Electricity consumption was measured pre and post PV installation, and it was
assumed that any reduction between the two was due to the PV system. A
fundamental limitation of this approach is that changes in bills could be due to other
reasons such as:


Changes in occupancy: fewer or more occupants in the property would alter
electricity usage and potential to use PV-generated electricity. If occupants
change occupation status (for example moving from full time employment to
retirement) this may impact daytime occupancy. This issue is explored in
Section 6.7.



Changes in weather patterns: however, evidence from The Department for
Energy and Climate Change (DECC)5 suggests a very marginal increase in
on-peak electricity bills in the colder winter in 2012/13.



Changing incomes and changing electricity prices: for example, reduced
incomes and/or higher bills may make people more likely to reduce
consumption.

In reality, it was found that some households had made savings larger than was
possible with PV and these eventually had to be excluded from the analysis; this is
described further in the results section (Section 6).
If export meters (a technology that measures the amount of PV-generated electricity
that is exported to the grid) had been fitted to the PV systems, this would have been
a more accurate calculation. However, export meters were not present in any of the
social housing, as is typically the case with domestic situations, due to the cost of
install.

2. Other calculations
Using the results from the above calculations, further calculations were made.
PV performance
The technical performance of the panels was calculated by comparing electricity
output of the panels to their peak installed size and predicted output. The size of
each PV system (in kWp) and amount of electricity produced between two dates (in
kWh) was collected from the social landlords. This data was readily accessible as it is
required for organisations to collect the Feed-in Tariffs (FITs). Data was collected for
5

DECC (2013) The effect of the cold 2012/13 winter on energy bills
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between 10 and 20 months, and an average of 15. It was necessary for this data to
be in annualised form for our purposes. This was achieved with another factorisation
formula which takes into account the differences in PV generation in each month –
see Appendix A.2.
Proportion of PV-generated electricity used
The proportion of PV-generated electricity consumed by the household was
calculated by comparing the amount of electricity generated by the PV system (as
above) with reductions in bills. The main limitation with this analysis was that the
period for measuring PV output and for measuring post-installation bills did not
always match, due to limited electricity consumption data. It was therefore less
accurate than if generation and consumption data had been available for an identical
period.
Fuel poverty
The impact of PV on fuel poverty was assessed by using the 10% definition of fuel
poverty (i.e. if a household uses 10% or more of its income on energy costs it is in
fuel poverty). England now uses a different definition of fuel poverty (as explained in
Section 3.1) but the 10% definition was used because it was in place UK-wide at the
beginning of this research, and therefore only the required data for this definition was
collected from households6.
The impact on fuel poverty was calculated using the household’s overall energy bill
pre and post PV. This included the pre and post electricity bills (as above) and an
average heating bill (explained below). Households indicated their total household
income on the survey forms; the mid-point of this band was taken for the purposes of
calculation. If the household’s overall energy bill was 10% or higher in relation to
household income, it was deemed to be in fuel poverty.
Calculating heating bills
Heating consumption was calculated by using the following approach:
 Where the heating fuel was gas or electricity, meter readings or consumption
data was collected from utility companies. In a very small number of cases,
households used oil as an additional heating source but data on this fuel was
not able to be collected.
 Electricity and gas data was collected for as long a period as was possible
and an average bill calculated. It was then divided by the number of years to
reach an average annual bill. Consumption was calculated in terms of units
and kWh, and then multiplied by an average gas price of 4.45p/kwh7 and
Economy 7 price of 6.8p/kWh to work out an overall cost. It therefore reflects
approximate prices during the time of this research.
 Heating data was not obtained for all households. In these cases, an average
heating bill of £674 was used. This is the UK average8 but was also found to
be broadly representative of our sample.
Other data
6

The 10% definition is still in use in Scotland where much of this research takes place.
2012 price: DECC Quarterly Energy Prices: September 2013
8
Ibid
7
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Other data collected from the household survey forms and interviews was also used
in the analysis. For example, the changes in occupancy in the past three years,
number of electrical items in the home and reported behavioural changes since the
PV systems were installed. This was compared to savings achieved to explore if
these factors related to energy use (and saving made from PV).
Bill reductions over the monitoring period
The bill reductions discussed above, were prior to tenants receiving the guidance
leaflets developed through this project on how to maximise savings from PV systems.
After the leaflets were provided, it was intended to measure electricity bills for a
further six months and compare to previous consumption data, to assess the impact
of the advice.
Due to delays in collection of data through this project, this monitoring period was
reduced to approximately three and a half months. Tenants were telephoned in order
to submit a meter reading at the start and end of this period. Meter readings were
provided by 73 tenants at the start and 42 at the end. However, not all of these
tenants had sufficient electricity data to be included in the analysis (i.e. they had
been excluded from the original analysis – but as this was not complete at the time of
the monitoring due to delays in energy suppliers supplying data they were included in
this stage). In addition, this method was problematic as many tenants did not know
how to accurately read their meter or only one person in the household could read it
and were unavailable. Some households had difficulty accessing or could not access
their meter, for example, if the meter was located in a high position or outside the
property.
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3. BACKGROUND
This section provides a policy and fuel poverty context for the report, as well as
providing an overview of PV, the factors affecting its output and typical savings.

3.1.

Fuel poverty

What is fuel poverty?
Although the definition of ‘fuel poverty’ varies across the UK, it essentially highlights
where households may be unable to afford their energy bills and adequately heat
their homes. Low income and vulnerable households are at particular risk of fuel
poverty and being in fuel poverty may reduce a householder’s ability to meet other
basic needs such as food. It is well recognised that being in fuel poverty may also
have negative impacts on householder’s physical and mental wellbeing9.
Until recently, the UK’s definition for fuel poverty was when a household would be
required to spend 10% or more of its income on all household fuel use to maintain a
satisfactory heating regime10. This definition is still used in Scotland, Wales and
Northern Ireland. However, the definition was recently changed in England to the
Low Income High Costs (LIHC) framework following the Hill’s Review11.
Under this definition, a household is in fuel poverty if:
 their required energy costs are above average (the national median level),
and;
 were they to spend that amount they would be left with a residual income
below the official poverty line.
The new definition also measures the depth of fuel poverty, known as a ‘fuel poverty
gap’ which indicates the severity of the problem.
The LHIC approach is less sensitive to factors such as fuel prices, and therefore
produces a much steadier trend. For example, using the 10% definition fuel poverty
trebled between 2003 and 2009 due to fuel price rises but there was only a very
minor increase under the LHIC definition12. Unlike the 10% definition, households
with moderate or high incomes are not counted as fuel poor under the LHIC
definition. However, on the downside, it is a much more complex calculation, and it
could be argued that the definition should be sensitive to fuel prices since this reflects
real problems faced by householders.
Overall, the two definitions produce quite different results: in 2011 in England, 15% of
households are fuel poor according to the 10% definition, but only 12% are according
to the LHIC definition13.

9

For example, cited in: NEA (2013) The UK Fuel Poverty Monitor 2013
The definition varied slightly, as explained here.
11
Hills, J. (2012) Getting the measure of fuel poverty: Final Report of the Fuel Poverty Review:
Summary and Recommendations
12
DECC (2013) Annual Report on Fuel Poverty Statistics 2013
13
Ibid.
10
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Trends in fuel poverty
The number of households in fuel poverty has risen over recent years. Using the
10% definition, fuel poverty reduced across the UK between 1996 and 2003 due to
falling prices and rising incomes14. However, between 2003 and 2010, it increased,
despite improvements in energy efficiency. In 2010, fuel poverty started to decline
again due to energy efficiency standards; however, it has increased over recent
years due to energy prices.
Again, using the 10% indicator of fuel poverty, it is estimated that 17% of households
in the UK were in fuel poverty in 2011, which equates to 4.5 million households15.
This varies between the UK countries: whilst only 15% of households in England are
considered fuel poor, this rises to 27% in Scotland, 29% in Wales and 42% in
Northern Ireland16. This is partly due to the predominance of off-gas housing in the
latter three countries that is reliant on alternative, more expensive fuels.
Whilst social housing is, in general, the most energy efficient stock (due to social
housing quality standards), fuel poverty rates remain high in this sector due to the
low incomes of tenants. For example, in Scotland, 29% of social housing tenants are
in fuel poverty compared to 26% of private households17.

Targets
The 2001 UK Fuel Poverty Strategy sets out a UK-wide aim that no householder
should be living in fuel poverty by 201818. Fuel poverty targets exist within England
and each of the devolved nations in the UK to eradicate fuel poverty, as far as is
reasonably possible, by 2016 (and 2018 in Wales). England, Wales and Northern
Ireland set a target to ensure no vulnerable households were living in fuel poverty by
201019, but this was missed.

Energy efficiency policies and programmes
There have been numerous policies and programmes aimed at alleviating fuel
poverty including (a) payments to low income and vulnerable households to support
their fuel bills and (b) schemes to improve the energy efficiency of housing stock. The
latter, including the Carbon Emissions Reduction Target (CERT), the Community
Energy Saving Programme (CESP), and more latterly, the Energy Company
Obligation (ECO), have largely focused on insulation and heating improvements. Few
have attempted to reduce electricity bills aside from the provision of energy efficient
light bulbs provided through CERT and a small number of microgeneration measures
in CESP.

14

DECC (2013) Annual Report on Fuel Poverty Statistics 2013
DECC (2013) Annual Report on Fuel Poverty Statistics 2013
16
All figures are 2011, except Scotland which is 2012. Source for England and Wales: Department of
Environment and Climate Change (2013) Annual Report on Fuel Poverty Statistics 2013; Scotland: The
Scottish Government (2013) Scottish House Conditions Survey 2012: Key Findings; Northern Ireland
Housing Executive (2013) Northern Ireland House Condition Survey 2011
17
2012 figures. The Scottish Government (2013) Scottish House Conditions Survey 2012: Key Findings
18
DEFRA (2008) The UK Fuel Poverty Strategy - 6th Annual Progress Report
19
DEFRA (2008) The UK Fuel Poverty Strategy - 6th Annual Progress Report
15
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Energy bills
The average estimated UK annual household energy bill for a gas-heated home is
£1,02520, made up of 45% electricity and 55% for space heating and hot water21.
However, as shown in Charts 1 and 2, electricity makes up a larger proportion of the
annual bill compared to annual consumption, as measured in kWh. This is because
electricity is more expensive per unit (kWh) compared to gas and other heating fuels.
Thus reducing electricity usage will have a greater impact on household bills, than
reducing the same consumption (kWh) of heating fuel.
Charts 1 and 2: Average annual household energy consumption (kWh) and costs (£)
Average annual household energy
consumption (kWh)

22

Average annual household energy
costs (£)

3200

£464

£601

13500

Gas

Gas

Electricity

Electricity

Furthermore, on a long-term scale, average household electricity consumption is
rising. Whilst electrical appliances are becoming more efficient, this has not offset the
increase in appliance number and use: between 1972 and 2002, use of electricity by
household domestic appliances doubled23. The average household in 2009 had 11
times as many appliances as in 1970 and 3.5 times more as 199024.

20

Calculated using average consumption figures of 13,500 kWh for gas and 3,200 kWh for electricity.
Source: Ofgem (2013) New typical consumption values. Unit prices have been sourced from: DECC
Quarterly Energy Prices: September 2013 (2012 prices). The overall bill in this report (£1,025) differs
from that cited by Ofgem of £1,129 (this figure could not be used as no breakdown for electricity and gas
could be found).
21
Mains gas is the cheapest heating fuel; Economy 7 electricity, heating oil and solid fuel are more
expensive fuels. Therefore electricity will form a larger proportion of the overall energy bill in gas-heated
homes.
22
As in footnote 20.
23
44 TWh to 89 TWh Energy Saving Trust (2011) The rise of the machines
24
The Energy Saving Trust (2011) The Elephant in the Living Room: how our appliances and gadgets
are trampling the green dream
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However, more recently, average electricity consumption has fallen: Table 2 shows
that there was a 6.4% decrease between 2010 and 2011, and a 1.3% decrease
between 2011 and 2012. The Department for Energy and Climate Change (DECC)
assumes the decrease in electricity consumption observed in recent years is due to a
number of factors such as price changes, weather patterns and increased energy
efficiency (e.g. more energy efficient light bulbs)25. Note that these figures are
calculated by DECC based on actual energy consumption per year divided by the
number of UK households; they differ from the standard electricity consumption
assumption of 3,200 kWh, which was cited above.
26

Table 2: Average household electricity consumption
Year
Average
Reduction from
consumption
previous year
2008
4,130 kWh
n/a
2009
4,130 kWh
0%
2010
4,090 kWh
1.0%
2011
3,830 kWh
6.4%
2012
3,780 kWh
1.3%

Much can be done to encourage households to purchase more energy efficient
appliances and adapt behaviours to use appliances efficiently (e.g. not using
standby, washing larger loads less frequently). However, recent research27 has
shown that this task may be more challenging than widely considered: the study
found that standby consumption was higher than expected as was the number of
hours of TV watched.
Recent Changeworks28 research suggested that social housing tenants’ electricity
bills can often be as high as or higher than heating bills. However, the tenants
themselves tend to be most concerned by heating and will turn heating off or down
when worried about bills. The tenants showed less concern over electricity bills.
These findings suggest that tackling electricity bills in fuel poor households is critical
in terms of alleviating fuel poverty since electricity bills are in the long-term,
increasing. As a result, lessons on the impact of PV on households’ fuel bills could be
important in developing strategies to alleviate fuel poverty.

3.2.

Solar PV

How solar PV works
Solar PV converts sunlight into electricity.
When installed onto a domestic property,
this electricity can either be (a) used
within the property or (b) exported to the
national grid. It will only be used in the
home if there is an immediate demand for
25

DECC (2013) Domestic energy bills in 2012: The impact of variable consumption
Ibid.
27
The Energy Saving Trust (2012) Powering the Nation
28
Joseph Rowntree Foundation (2012) Renewable energy: getting the benefits right for social housing
26
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electricity i.e. an electrical appliance is on (currently, electricity produced by the PV
system cannot be stored). If there is no or less demand than produced by PV, some
or all of the electricity will go to the national grid.
Thus, the electricity generated from the PV system is free to use for the household.
However, the electricity that the household imports from the national grid will be
charged at the normal rate (around 14.5p/kWh for a standard rate tariff). Thus, the
householder would be best to use as much of the PV-generated electricity as
possible and reduce their reliance on the national grid.
Feed-in Tariffs
FITs, introduced in 2010, are payments for each unit (kWh) of electricity generated
from renewable energy technologies under 50 MW in homes, organisations and
businesses. FITs consist of two payments: a ‘generation tariff’ which is a set rate for
each unit (kWh) of electricity generated from the technology and the ‘export tariff’; a
payment for every unit of electricity exported to the grid. At the end of 2013, the FIT
rate for PV systems of 4kW or less was 14.9p per kWh (this has significantly reduced
since the introduction of the scheme when it was 43.3p/kWh). The export tariff, at the
end of 2013, was 4.6p per kWh29. Tariffs are guaranteed for 20 – 25 years,
depending on the installation date.
The solar panel owner (in this case, the social landlord) receives the FIT for every
unit of electricity generated by the panel – regardless of whether it is exported or not.
Most domestic systems do not have an export meter so are assumed to export 50%
of electricity generated30. Organisations, such as social landlords, who have PV
systems installed in 25 sites or more, will receive a reduced tariff.
The number of solar PV installations has significantly increased since the introduction
of FITs and there are now over half a million PV installations across the UK31. PV
installations account for the majority of renewable installations under FITs. Analysis
in 2012 of PV installations by area showed that domestic PV installations are typically
located in more affluent and higher energy consuming households32. The study also
found more multi-site owners (i.e. those with 25 or more installations) in areas of low
income, presumably due to social housing in this area. At the end of 2011 in
England, 24% of domestic PV installations were assumed to be owned by multi-site
owners, although it is not known how many of these would be social landlords. The
Government has recently acknowledged the importance of solar PV within a wider
energy mix in its Solar PV strategy33.

29

http://www.energysavingtrust.org.uk/Generating-energy/Getting-money-back/Feed-In-Tariffs-schemeFITs#rates – Accessed 2014
30
This is a temporary measure until Smart Meters are introduced, which will act as export meters.
31
PV installations under 50 kW: DECC (2014) https://www.gov.uk/government/statistical-datasets/weekly-solar-pv-installation-and-capacity-based-on-registration-date
32

DECC (2012) Identifying trends in the deployment of domestic solar PV under the Feed-in Tariff
scheme
33
DECC (2013) UK Solar PV Strategy Part 1: Roadmap for a brighter future
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Social landlords’ motivations for installing solar PV
When FITs were introduced in 2010, they were attractive to social landlords in terms
of generating an income stream; in many cases, this income was reported to be ringfenced for further energy efficiency works34. An overall surge in uptake of PV led the
Government to review the policy and propose a very significant cut to FITs in late
2011. With a short deadline to the proposed cuts, many social landlords rushed to
complete work, or had to abandon projects that no longer made financial sense. In
early 2012, the proposed cuts were found to be unlawful and the proposals were
delayed; however, many social landlords had cancelled projects by this stage.
Discussions with social landlords suggest that some are now re-assessing PV
projects; although understandably, some reported treating any further PV projects
with caution35. The motivator for installing PV appears to have changed from
generating an income stream through FITs to a way of reducing tenants’ fuel bills and
the potential to alleviate fuel poverty. FITs, however, still help to make schemes
(more) financially viable, than would otherwise be the case.
Social landlords may also be motivated to install PV because they could assist in
achieving social housing minimum standards; these vary across the UK but all
involve meeting minimum Standard Assessment Procedure (SAP) ratings which PV
would contribute towards. Changeworks modelling and other sources36 suggest that
PV can increase SAP ratings quite substantially. PV also reduces CO2 emissions and
contributes towards climate change targets.
PV also has a number of advantages that make it attractive to install. For example, it
is easy to predict the electrical output meaning landlords can be reasonably confident
to receive predicted FITs income. Its installation involves minimal disruption to
tenants compared to some other energy efficiency measures e.g. solid wall
insulation. Although it may still be considered expensive, the capital costs have
reduced significantly in the past four years (since FITs were introduced, DECC
estimates that the cost of a typical PV system fell by at least 30%)37. It is known
through previous research38 that some social landlords have increased tenants rents
to contribute towards the capital costs of PV. Alternatively, landlords can install PV
for free through rent-a-roof schemes39. Solar Power Portal estimated that around
60% of domestic-sized PV systems (including both social and private housing) may
have been under rent-a-roof schemes40.

3.3.

Bill reductions from PV

The fuel bill savings households realise from PV depends on two main factors:

34

Joseph Rowntree Foundation (2012) Renewable energy: getting the benefits right for social housing
Joseph Rowntree Foundation (2012) Renewable energy: getting the benefits right for social housing
36
E.g. Hobbett, A. (2013) The installation of PV into BHA homes
37
DECC (2011) Feed-in tariffs scheme: consultation on Comprehensive Review Phase 1 – tariffs for
solar PV
38
Joseph Rowntree Foundation (2012) Renewable energy: getting the benefits right for social housing
39
A rent-a-roof scheme is where a third party owns the solar panel and receives all or most of the FIT
income. Previous Changeworks research indicated that many landlords chose to opt for this route, whilst
they did not have to pay for the PV installation, their tenants still benefit from free electricity.
40
http://www.solarpowerportal.co.uk/editors_blog/is_free_solar_distorting_the_market
35
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1) Electrical output of the PV system; this is based on technical characteristics
of the panel and property, and is not dependent on the householder.
2) Proportion of PV generated electricity used within the home; this is
dependent on the householder.

1) Factors affecting PV output
There are a number of factors which will affect PV output. Firstly, the size of the
system will have a significant impact on the level of generation. The decision to install
a particular size will largely depend on the property’s available roof space but also
the owners’ preferences since larger systems will have higher capital costs. The
average domestic system is expected to be 4kWp41 but many systems in social
housing will be smaller because of property, and therefore, roof size. For example,
the average size of a system in this research was 2.4 kWp (see Section 6.5).
As shown in Figure 1, the location of a solar panel will have a significant impact on its
electricity production due to the varying amount of solar radiation different locations
receive across the UK. Solar radiation in the south-west of England is over 1,200
kWh/m2 per year compared to 900 kWh/m2 per year in northern Scotland. It will also
vary from year to year.
The amount of solar radiation a solar panel
receives will also depend on the roof’s
orientation and angle. South-facing roofs
with an angle of 30°- 40° will receive
maximum solar radiation in the UK.
Solar panels are very sensitive to shading:
a small amount of shading from adjacent
buildings or trees can considerably reduce
performance.
The type of PV system may also affect the
performance. For example, there are
monocrystalline and polycrystalline systems
which may perform differently42.
Figure 1: UK map showing average solar radiation
Finally, the amount of electricity produced
for panel on 30° angle per year. Radiation is
by PV will drop over time as the PV system
highest in areas shaded dark red, reducing to the
lowest amount of radiation in areas shaded pale
ages. This is expected to be a 1% drop in
yellow. Taken from www.solar-trade.org.uk
performance per year meaning that PV
panels will typically produce 80% of their initial output after 20 or 25 years43.

2) Proportion of PV used within the home
A typical 4kWp domestic solar PV system will produce around 3,700 kWh of
electricity per year in the UK44. This is comparable to the typical annual household
41

http://www.energysavingtrust.org.uk/Generate-your-own-energy/Solar-panels-PV accessed January
2014
42
http://info.cat.org.uk/questions/pv/what-type-pv-panels-should-i-go accessed January 2014
43
http://info.cat.org.uk/questions/pv/life-expectancy-solar-PV-panels accessed January 2014
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electricity consumption of 3,200 kWh. However, the proportion used within the
household and not exported to the grid largely depends on the demand for electricity
when electricity is being generated i.e. during daylight hours and more in the
summer, than in the winter. The household will use a larger proportion of the PV
generated electricity if demand is higher during these periods.
As shown in Table 3, the proportion consumed will make a significant difference to
the savings realised.
45

Table 3: Potential annual fuel bill savings from domestic PV systems
% of PV electricity
2 kWp system
4 kWp system
used in home
25%
£67
£134
50%
£134
£268
75%
£201
£402

Many sources cite that a household will typically consume around 50% of the PV
output. For example, this is common on installers’ websites, impartial sources of
information and this is also an assumption under the FITs scheme46. However, the
Energy Saving Trust assumption is that a typical household will save 25% in
recognition that many households are not at home during the day and unable to use
much of the PV generated electricity; but that some users may use 50% or more47.
Monitoring of PV systems on social homes by Kirklees Council showed that electricity
consumed by the households could be up to 40%48; however, no average figure from
this study could be found.
There are two main factors impacting how much electricity households are likely to
use. Firstly, their understanding and knowledge of the system – for example, that
electrical appliances should be put on during daylight hours. Secondly, their ability to
undertake these actions. This may be constrained where, for example, all household
occupants are out of the house during the day. Whilst appliances can be set on a
timer, this is often advised against due to the fire risk49. However, low income
households are generally more likely to be at home during daylight hours50. To some
extent, the household’s overall electricity consumption will also impact their ability to

44

http://www.energysavingtrust.org.uk/Generate-your-own-energy/Solar-panels-PV accessed January
2014
45
Based on Energy Saving Trust’s figure of 3,700 kWh for a 4 kWp system (2 kWp system is assumed
to produce half this quantity). Calculated costs use 2012 prices: DECC Quarterly Energy Prices:
September 2013
46
This is needed to calculate the export tariff; the exact amount is only known if an export meter is fitted,
which in most domestic cases it is not due to expense. However, the roll-out of smart meters to all
homes in the UK by 2020 will ensure all households with PV will know how much electricity they export
47
http://www.energysavingtrust.org.uk/scotland/Generating-energy/Choosing-a-renewabletechnology/Solar-panels-PV/Free-solar-PV-offers
48
Suncities Monitoring Data Review (Kirklees Council, 2007) cited by the Energy Saving Trust
http://www.energysavingtrust.org.uk/Generating-energy/Choosing-a-renewable-technology/Solarpanels-PV/Free-solar-PV-offers - accessed February 2014
49
The Scottish Fire Service was emailed as part of this research in January 2013. They advised that
non-essential electrical items should not be used when the occupant is out the house; tumble driers,
dishwashers and washing machines can catch fire unexpectedly.
50
Hills, J. (2012) Getting the measure of fuel poverty: final report of the fuel poverty review
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use it i.e. a large family with numerous electrical appliances and gadgets is likely to
save more electricity from a PV system than a household with fewer electrical goods.
Understanding how to get the most out of PV also requires other knowledge on the
system, appliances and property. For example, households may assume that they
get unlimited free electricity with a solar PV system and therefore consume more
electricity. Also, householders must be careful not to increase demand during
daylight hours by too much, for example, putting many appliances on simultaneously.
This will exceed the amount of electricity being generated by the PV system and
therefore pull in additional electricity from the grid. If the household uses a dual tariff
(e.g. Economy 7), this could end up costing the householder more than using the
appliances when the cheaper tariff is in operation.
A study by the Department for Transport and Industry (DTI) of 474 solar PV
systems51 reported that behaviour change was crucial to the performance in many of
the systems and that only a quarter of households had changed their behaviour after
the PV installation. The energy supplier Good Energy carried out a survey of 479 of
their Feed-in Tariff customers in 2011, three-quarters of whom had PV installations52.
65% of respondents stated that they had switched their electricity consumption to
match their generation and 55% claim to have reduced their energy usage. Whilst it
is likely that these people are engaged, this suggests that there could also be a
positive link between renewable energy installations and reducing energy
consumption.

Guidance for social housing tenants
A recent study by Sheffield Hallam University of microgeneration systems in social
housing found that tenants with PV were not realising the full benefit of the systems
due to the lack of easy-to-understand guidance on adapting their behaviour53.
Similarly, research with a number of UK social landlords about PV projects found that
many neglected to provide behavioural or user guidance to tenants54. In these cases,
it was most often because social landlords had rushed installation of PV projects due
to meeting FIT tariff reductions deadlines (which had been proposed unexpectedly)
or had insufficient resources to commit to pursuing tenant advice. These findings fit
with research on experiences of Scottish social landlords and their tenants with
renewable heat technologies55. It showed that the effectiveness of microgeneration
technologies was greatly dependent on the extent to which landlords provided
advice, and the type of advice provided. It also suggested that the most effective type
of guidance was a verbal explanation of how to use the system, along with an easyto-understand written reference.

Behaviour change
The findings from the above study resonate with insights on the factors that can
influence behaviour change highlighted by the Scottish Government’s recently
51

Department for Transport and Industry (2006) Domestic photovoltaic field trials
Good Energy (2011) The link between microgeneration and energy usage
53
O’Flaherty and Pinder (2011) The role of micro-generation technologies in alleviating fuel poverty,
report to the eaga Charitable Trust
54
Joseph Rowntree Foundation (2012) Renewable energy: getting the benefits right for social housing
55
Consumer Focus Scotland (2012) 21st Century Heating in Rural Homes
52
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developed ISM (Individual, Social, Material) behaviour change tool56. This tool
demonstrates the importance of individual, social and material factors in encouraging
behaviour change. In the case of ensuring that tenants maximise the benefits of PV,
the model suggests that social landlords need to look beyond simply providing
information (e.g. leaflets) to individuals and should consider a range of different
interventions to help tenants to realise lasting change. This could include, for
example exploring how key opinion leaders (such as tenant representatives or
housing officers) could be used to promote knowledge including the benefits realised
from PV. Examples of tenants changing behaviour to get the most from their panels
can also be shared through other sources (such as newsletters).

Typical savings from solar PV
This review found no research studies into the actual bill savings achieved from
domestic PV installations; all studies cite modelled or predicted values. The DTI
study of 474 solar PV systems mentioned above measured technical performance
but did not estimate bill savings57. Similarly, a database of PV installations in the UK,
Microgen database58, has been set up to monitor PV but this only assesses technical
performance. Social housing provider, Gentoo, reported that PV installations had
reduced electricity bills by 31% but their methodology for this is not clear59. As
illustrated in Table 4, this would correlate to a saving of around £150 per year,
assuming average electricity bills.
This literature suggests that savings from PV can vary substantially because of
technical performance and also household behaviour, as explained above. More
evidence is needed of how accurate modelled savings are in practice and about
household behaviour. This was also a conclusion in research by Sheffield Hallam
University exploring the potential of microgeneration technologies to tackle fuel
poverty60.
As described above, a 3kWp system may make savings of around £90 - 269
assuming that it is a reasonably well-performing system i.e. generating an amount of
electricity similar to its predicted performance. The size of domestic systems is
typically between 1.5 and 4kWp and therefore savings could be smaller or higher,
and poorly located or performing systems would perform worse. Some references
cite much larger savings. For instance, a study of 23 new-build properties described
savings of £340 - 42061.

Impact on fuel bills and fuel poverty
For illustration purposes, Table 4 shows the hypothetical reduction in average
household electricity and energy bills arising from PV installation, based on the range
of possible savings highlighted in this literature review. This shows that PV systems
could save between 4% and 25% of an overall energy bill.
56
57

http://www.scotland.gov.uk/Publications/2013/06/8511

Department for Transport and Industry (2006) Domestic photovoltaic field trials
58
Microgen database
59
Gentoo (2013) The Energy Saving Bundle Report
60
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O’Flaherty and Pinder (2011) The role of micro-generation technologies in alleviating fuel poverty,
report to the eaga Charitable Trust
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Table 4: Hypothetical reduction in average household electricity and energy bills
62
arising from PV installation
Annual fuel bill
Reduction in
Reduction in
saving from PV
electricity bill overall energy bill
£50
10 %
4%
£100
21 %
8%
£150
31 %
12 %
£200
42 %
16 %
£250
52 %
21 %
£300
63 %
25 %

Thus, PV has a significant potential to reduce tenants’ fuel bills which would have a
positive impact on alleviating fuel poverty. Further, the savings will increase as
energy bills rise and therefore PV will reduce tenants’ vulnerability to price rises.

3.4.

Summary

This review suggests that solar PV is estimated to make a 4 – 25% reduction on the
average annual energy bill. This would have a positive contribution to alleviating fuel
poverty. It is clear that the bill savings arising from PV vary due to a variety of both
technical and user related reasons, and studies have suggested the behavioural
element is important. However, there is a lack of evidence as to the actual savings
arising from PV; most figures cited are estimated or modelled.
This section has also highlighted the role PV has in reducing household’s electricity
bills; despite electricity bills making up 39% of average household energy bills, most
policies on energy efficiency focus on reducing heating energy use.
Despite improved energy efficiency, fuel poverty is rising and there is an urgent need
to develop new ways of alleviating it. PV may be able to play a crucial role within this,
especially since it tackles electricity usage.

62

This is based on an annual electricity bill of £479 and annual gas bill of £734, as cited in Section 3.1.
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4. SOCIAL LANDLORDS’ EXPERIENCES OF PV
This section presents the results of an online survey undertaken with social landlords
in late 2012 to learn from their experiences of installing solar PV, in particular around
tenant guidance, and monitoring and evaluation. Details of the methodology are in
Section 2.

4.1.

Uptake of solar PV in social housing

Fifteen social landlords completed this survey in late 2012, all of whom had installed
PV. It is unknown how many social landlords have installed solar PV across the UK63.
The survey was aimed only at organisations who had installed PV to feed into
domestic properties, not to non-domestic sites or communal areas in domestic
properties.
Sizes of respondents’ PV projects varied from less than 50 domestic PV installations
to more than 200 (see Chart 1 in Appendix C). Most of the projects had been
installed between July 2011 and June 2012. This is not surprising since the FITs
rates were high (43.p per kWh) in 2011 and significantly reduced in April 2012. At the
time of the survey, only one respondent was intending to install more PV systems.
Appendix C provides more detail.

4.2.

Tenant guidance

The discussion in Section 3.3 highlighted the importance of ensuring that users
understand how to adapt their behaviour to get the most from PV, and that social
landlords do not always provide effective guidance. It was therefore important
through this survey to explore what guidance had been provided to tenants with PV.
Nine out of 12 respondents provided guidance to tenants about the PV systems64
which, in all cases, reported including information on maximising the benefits by
adapting behaviour. Seven respondents had provided information on the expected
financial savings from PV, what PV is/how it works, and what the installation would
involve. Three respondents provided guidance on how tenants can monitor their
reduction in electricity bills.

63

Whilst 16% of UK housing is social housing, a Camco study in late 2011 suggests that around 10% of
FITs payments are going to social landlords: http://www.insidehousing.co.uk/eco/social-housing-pvunviable-unless-fit-rates-double/6519938.article
64
Three respondents did not answer this question
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Chart 3: Guidance provided to tenants by social landlord

Base = 13

The most common format for providing tenant guidance was in leaflets (nine
respondents). Seven provided advice face-to-face and five through a letter (Chart 4).
Less commonly, information was provided on a website, at an event, in a tenants’
handbook and in a newsletter. Most landlords provided guidance in more than one
format (e.g. at an event and a leaflet).
Chart 4: Format of guidance provided to tenants

Base = 11

On the whole, respondents seem reasonably satisfied with their guidance, with only
one or two describing the guidance as not detailed enough, not easy-to-understand
and not sufficient for tenants’ needs (Chart 5). However, a reasonable number of
participants answered ‘maybe’ to the questions, suggesting some uncertainty as to
the quality of the guidance (it may have been difficult for the social landlords to
assess this). Respondents appear to be most confident that their guidance was
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useful for tenants and easy to understand. However, they appear less confident that
the guidance contained the right level of detail and was adequate for tenants’ needs.
Chart 5: Respondents’ perceptions on guidance provided to tenants

Base = 11

Samples of tenant guidance were obtained from some survey respondents: in
Changeworks’ view, some of these were overly technical (for example, information
about the installation provided by the installer) and most contained limited information
directly to the tenant on adapting their electricity use.
Seven out of 12 respondents said that if they were carrying out the project again they
would change the information provided to tenants, including:






More consultation and open days;
More one-to-one instruction;
Further details on energy use of appliances;
Further guidance on benefiting from the systems;
Monitoring of bills before installation.

One respondent commented that in some cases tenants’ energy bills had gone up
due to over-estimation of electricity generation from PV; therefore, in any future
projects they would stress that PV cannot generate all of tenants’ electricity needs.
Another commented that they had produced a ‘colourful, fun leaflet for tenants’ about
PV, but they thought many tenants had not read it since there was confusion about
the PV and many were switching the systems off.
Two respondents commented that the change to FITs meant their projects were
rushed and tenant education was not fully implemented. This finding was also found
in Changeworks’ recent research into the experiences of social landlords with FITs65.

65

Joseph Rowntree Foundation (2012) Renewable energy: getting the benefits right for social housing
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Respondents were asked whether they would find the resources produced as part of
this project useful (guidance for social landlords on maximising the benefits their
tenants can get from PV, see Section 7). Ten respondents answered ‘yes’ and one
answered ‘maybe’. However one respondent wanted guidance on up-to-date
specifications and costs of PV systems (since it is a fast-changing industry, they felt
that finding the most reliable and cost effective systems can be difficult).

Tenant feedback
Reported feedback from tenants regarding PV schemes was, on the whole, quite
positive (Chart 6). A small number of organisations appear to have had very positive
feedback, whilst others had less positive experiences – one respondent stated that
whilst some tenants reported savings, others had reported no saving. Other
respondents have received little feedback to date.
Chart 6: Tenant feedback (as cited by survey respondents)

Base = 11

Two organisations commented that the PV had been installed alongside air source
heat pumps (ASHPs). For one of these, the ASHPs had been problematic so tenants’
feedback had focused on these, rather than the PV systems. The other commented
that electricity bills had reduced dramatically with both the PV and ASHPs, so tenant
feedback was positive.

4.3.

Monitoring and savings

Most social landlords surveyed expected their PV systems to generate electricity bill
savings of £51 - 150 per household per year (Chart 7). One respondent expected the
savings for their tenants to be over £150. Respondents were not asked how large
their PV systems were but in general, these assumptions seem realistic based on
findings discussed in Section 3.3.
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Chart 7: Expected annual financial savings from PV (per household)

Base = 12

Only four out of 12 respondents had (to date) carried out monitoring of their PV
systems to calculate the savings in electricity bills created (Chart 8). Other
respondents stated that they intend to, or may, carry out monitoring in the future
(which included some organisations who would carry out monitoring through this
project). Only one respondent had sufficient monitoring data to estimate savings of
tenants’ fuel bills (estimated between £51 – 100 / year per household).
Chart 8: Whether monitoring of fuel bill savings had been carried out

Base = 12

Behavioural changes
Respondents were asked whether tenants had made behavioural changes after the
PV was installed. Three organisations stated that they thought ‘some’ tenants had
made changes and two that ‘a few’ tenants had. However, this was based on little
evidence: only one organisation had carried out a tenant survey (or had received
similar tenant feedback); the others only had anecdotal evidence from tenants.
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4.4.

Summary

The survey results suggest that on the whole social landlords have positive
experiences of PV with expected savings of £50 - 150 per household per year and
positive tenant feedback. Anecdotal evidence from landlords indicates that some
tenants have changed electricity use to benefit from PV but this is largely unknown.
There have also been some negative findings from tenants, for example, when
savings have not been achieved. Misunderstandings about PV were also highlighted.
All have provided guidance to tenants about PV but it is not known how effective this
has been and the lack of monitoring means that actual savings are unknown. Whilst
landlords, on the whole, felt their guidance was appropriate, over half stated they
would change it in future projects – in most cases, by providing more guidance. To
some extent, social landlords’ ability to provide sufficient guidance to tenants was
limited due to their rush to install PV ahead of FITs cuts. The lack of social landlord
knowledge on the level of behavioural changes made by tenants highlights a key
opportunity to further understand how households respond to PV to maximise
savings arising from PV.
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5. TENANT RESEARCH
This section presents findings from survey and interviews with tenants as to their
understanding of PV systems, changes made to electricity use since the systems
were installed and perceptions of fuel bill savings resulting from the PV systems.
Section 2 provides full detail of the methodology.

5.1.

Background household information

Background information on the participant households was collected for the purposes
of the data analysis and as contextual information. A summary of these results are
presented here; more detailed results are in Appendix D.

Household occupancy and income
A majority of participant households (71%) had one or two occupants; a further 18%
of households had three occupants, and only 10% had four or more. This is a lower
occupancy rate than the national average. Further, only 27% of participant
households had children.
The mean average household income was £16,000 and 60% of households had an
overall annual household income of £15,000 or less. Therefore a large proportion of
participants can be classed as low income66.
Daytime occupancy is shown in Chart 9; this shows that 75% of households had at
least one person at home for four or more days during an average week. This is
reiterated through occupants’ employment statuses: 62% of households had at least
one person who works from home, was retired, unemployed or off work on a long
term basis (meaning they will be at home all or most of the time). In contrast, 47% of
households had at least one person in full time education or work. It should be noted
that in all cases, these properties had been selected for PV by landlords based on
their suitability for it and not on tenants’ characteristics (i.e. proportion of tenants who
were at home during the day). That said, this group of households is given to high
levels of daytime occupancy and subsequently seem well suited to realising savings
from PV.

66

In 2010-2011, the median net income was £21,788: http://www.ifs.org.uk/comms/comm124.pdf.
Households below the average income (HBAI) are defined as those 60% of the median net income or
lower, which is roughly equivalent to £13,000 and less; this is often the measure used to study poverty.
Therefore, it’s likely that a large proportion of the sample households can be classed as low income (as
60% have incomes of £15,000 or under).
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Chart 9: Number of days during the week when at least one person is at home during
the daytime

Base = 119

Household electricity use
Households were asked to state the number of electrical appliances in their home
(Chart 10). All households had a washing machine and kettle, and virtually all had at
least one TV and a microwave. Around half of households had a tumble drier and
around a sixth had a dishwasher. Over two-thirds had a fridge-freezer, compared to a
separate fridge and freezer. Other common items tended to be less energy intensive
such as computers, PlayStations, radios and hairdryers.
Chart 10: Number of electrical items in participants’ homes

Base = 121

These results are similar to those in ‘Powering the Nation’67, an Energy Saving Trust
study into the electricity-use habits of 251 UK owner-occupied homes. One key
difference is that households in this study were less likely to own a dishwasher
(perhaps reflecting that these are rented properties, the lower incomes of households
compared to national average and the lower occupancy rate).
67

The Energy Saving Trust (2012) Powering the Nation
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The majority of households (93%, see Chart 7 in Appendix D) had some low energy
light bulbs although only light bulbs in 26% of households were entirely low energy.
Households who were interviewed reported energy-conscious behaviours, for
example, switching off lights when not in use and minimal use of a tumble drier.
Fewer people reported always switching off appliances, instead of using standby.

5.2.

Understanding and perspectives of solar PV

This section describes tenants’ views on their PV panels, including their
understanding of how to get the most out of the panels and their savings from the
systems. These results are based on a survey with 95 tenants68 and semi-structured
telephone interviews with 18. All research presented in this section was carried out
prior to tenants receiving the PV leaflet through this project (Section 7.1); however,
as highlighted in the previous Section, most or all tenants will have received some
guidance from their landlords about the PV systems.

Overall perspectives on PV
On the whole, interviewees were positive about their PV panels. This was because
they expected or believed them to be reducing their electricity bills. Two households
commented on the environmental benefits and others alluded to the positive sense of
solar panels being the ‘latest thing’.
A small number of interviewees admitted to being sceptical of the systems when they
were first introduced – either that they considered solar panels to be ugly or that, in
the case of some households located in Scotland, that they did not expect to receive
sufficient sunlight to make them worthwhile. Since installation, some people had
negative experiences of PV; for instance that their electricity meter had gone
backwards (which would cause some issues with calculating consumption69), or they
believed it had not reduced their bills (although price rises may have masked
savings). One household requested for their solar panels to be removed in the belief
that they were increasing their bills.
It was clear that many interviewees were aware of installations in their
neighbourhood and had information such as which households had the panels,
when they were installed, whether neighbours reported bill reductions and when
neighbours had refused installations.

Realising benefits from PV
Survey respondents were asked if they knew how to make the most of their solar
panels i.e. make the largest savings (Chart 11). 58% of households stated that they
did not know, for example:
“Not got a clue”
68

These questions were not asked in survey questions to phase 1 tenants, hence this sample is not 121
respondents.
69
Note: this is quite common in PV installations. For example, a quarter of Which members who have
PV installations stated that their meter had been running backwards.
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“Nobody said anything at fitting. Just said - That's you!”
40% stated that they knew to use electrical appliances during the daytime:
“Always try to use appliances during the day”
“Supposedly to use appliances when the sun is out - or in bright daylight”
Two households stated that they were reducing their consumption, for example by
using low energy light bulbs or turning off appliances on standby . It could be
assumed from this answer that these households were not aware that to adapt
electrical use patterns for the day could maximise their savings from PV.
Chart 11: Tenants responses to whether they knew ‘how to get the most out of your
solar panels i.e. make the biggest savings’

2

Don't know

27
39

Put appliances on
during the day
Reduce usage

Base = 67 (open-ended question)

None of the tenants interviewed reported knowing not to put large appliances on
simultaneously during the day70. Very few had an understanding about how the
panels worked, and importantly, the interviews highlighted a number of
misunderstandings about PV:




That electricity could be stored overnight;
That they provide gas/reduce gas bills as well as electricity;
That they would not have an electricity bill at all (i.e. all electricity would be
free).

Most of these misunderstandings had been resolved after speaking to their landlord.
However, this could have led to behaviour change that is not conducive to
maximising savings e.g. using more energy.
Generation meter
A number of tenants who participated in the telephone interviews, also
misunderstood the generation meter. The green light on the meter, which indicates
70

Note that survey respondents were not asked this question.
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when the panel connects with the remote monitoring system, had been presumed by
some to indicate when the panel was generating electricity. As a result of this
confusion, the installer had begun installing generation meters into lofts in new
installations to prevent householders misinterpreting the meter.
Interestingly, households under this misunderstanding generally seemed positive
about having this visual reminder to indicate when the solar panel was generating.
Otherwise they found it difficult to know when electricity was generated. Additionally,
a small number of households would look at the meter to see how much electricity
had been generated since installation; some even continuing to look at it regularly.
Others, however, had never looked at the meter and did not understand what it was.
This highlights that solar panels and the meters may be enhanced to provide better
and more useful feedback to tenants to maximise (the right) behaviour change.

5.3.

Perceptions of savings from solar panels

Only 45% of survey respondents thought that the solar panels had reduced their bills
(Chart 12): 17% thought they had not and 38% did not know. As shown in Table 5,
respondents’ perceptions of their savings varied from under £50 a year to over £200
a year.
Chart 12: Whether tenants felt they had made savings as a result of solar PV

Base = 87

Table 5: Perceived savings from solar panels
Annual savings
Survey
respondents
<£50
3
£50 – 100
1
£100
3
£100 – 150
4
£150 – 200
2
£200 +
1
Bills have increased
3
71

Source: survey. Base = 17

Similarly, the interviewees showed a mixed reaction to savings made from the panels
and highlighted that many tenants would not easily know what savings they had
made. A number on pre-payment meters reported not having to ‘top-up’ so frequently
71

Only those who indicated they had made a change were able to assess what the saving may have
been.
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and it is possible that this payment method makes it easier to notice changes. Some
tenants using direct debit payments had noticed a difference whereas others had not.
Savings from PV may be difficult to recognise when using direct debits because
energy suppliers will often not reflect a change in consumption on monthly payments
immediately. Further, if the customer has built up debt or credit on the account, this
would be reflected when the direct debit was re-assessed; but the tenant may not
understand this.
The interviews also highlighted the variation in tenants’ expectations and perceptions
of what makes a good saving. For instance, one tenant, whose monthly direct debit
had apparently reduced from £55 to £47, felt this was a ‘good saving’. Another, who
reported annual savings of £250 – 300, expected larger savings (they had reportedly
been expected to save 25% on their bills).
The installation of PV to some extent complicates tenant understanding of fuel bills
and it is evident that tenants need greater feedback on the savings they are getting
from PV to fully appreciate its impact. Currently, in most installations, there is no
mechanism for tenants to get feedback on PV use aside from using the changes in
their fuel bill. This method requires a thorough understanding of energy bills and
energy use in the home, and even then calculations of savings are likely to be
inaccurate.

5.4.

Guidance and further information

58% of survey respondents stated that they would like more information on their
panels, in particular, general information about the panels or how they work (Chart
13). Commonly, tenants also wanted information about how to get the most out of
them and to identify what savings they were realising. For example:
“Nothing was explained to us. We would certainly like to know how they work
for us.”
“How exactly it saves on bills”
“We don't really understand anything about them”
Chart 13: Required information about the solar panels
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Base = 69

During the interviews, most households remembered receiving guidance from their
landlord and reported that it had been sufficient. However, there was also some
feedback that the guidance had been too technical and had provided little information
on how the households needed to adapt behaviour. In a minority of cases, tenants
indicated that they had been proactive at asking installers for this information.
The majority of interviewees stated a preference for written guidance; for example so
they could ‘read it in their own time’ and refer back to it. Others, however, stated they
would prefer verbal advice i.e. ‘someone to explain it to me’. It is worth noting that
this sample of households had originally got involved in the project through
responding to a written survey, and therefore may be more comfortable with written
materials than the wider population.

5.5.

Behaviour changes

31% of survey respondents had made changes to their electricity usage since the PV
installation (Chart 14). 61% had not, but this is not surprising since 58% of
households did not understand what changes they should make to benefit from the
PV systems (Section 5.2).
Chart 14: Changes to electricity use since PV installation

Base = 82
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Of those who had changed electricity use, 18 indicated that they use appliances
during the day more, rather than in the evening, and seven stated that they have
reduced electricity usage for example by using low-energy light bulbs. As discussed
earlier, the latter response suggest that participants thought reducing consumption
was the best way to maximise savings from PV, and perhaps a lack of awareness of
the benefits of switching electricity use patterns. However, it also indicates that PV
may act as a prompt to reduce electricity usage:
“We are a bit more careful on how we use electricity switching things not in
use off”
“Do most things in the morning, have energy bulbs in all rooms, washing
machine low energy, don’t leave anything on standby”
Not surprisingly, the biggest barrier to changing behaviour that interviewees raised
was not being at home during the day due to work.
A small number of retired people cited that even before the PV system had been
installed, they had tended to use most of their electricity during the daytime so there
were few changes they could make (although these people should be realising large
savings). Some people who worked shift patterns felt there was opportunity for them
to use more of the electricity some weeks than others.
Chart 15 shows that appliances such as washing machines, tumble driers and
dishwashers are more often on during the daytime rather than in the evening or night
time. However, many households are still putting appliances on during the evening or
daytime – this is not surprising for households who are out during the daytime or for
those who have Economy 7 and for whom electricity is cheaper at night (and
therefore may be in the habit of putting appliances on at night).
Chart 15: Typical time of day appliances are used

Base = 95

5.6.

Summary

This section has shown that the tenants in this research, all of whom had PV, often
lack a basic understanding of the panels and importantly, how they could maximise
their savings from PV systems by shifting more of their electricity use to daytime use
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(and putting on appliances on one at a time). As a result, less than a third reported
making any changes to the way they used electricity since the PV system was
installed. Whilst a reasonable proportion did appreciate that using appliances during
the daytime was required to make savings, very few realised that putting large
appliances on simultaneously would limit savings. Further, it could cause bills to
increase if for example households were switching appliances from economy-7 night
time use to daytime use. The findings also highlighted other misunderstandings
about PV; for example, that it can store electricity.
Some households stated that switching electricity use to the daytime was limited; for
example if they were at work during the day or if they were retired and already using
most electricity during the day. However, the survey indicated, overall, a high level of
daytime occupancy.
Many of the households requested more information about the panels; in particular,
how they work, how to benefit from them and an indication of savings. This suggests
that the guidance provided by landlords is often insufficient, too technical or detailed.
The survey also showed that generation meters can confuse tenants if not explained
properly. Perhaps more importantly this finding also suggests that, if well designed,
generation meters could act as a prompt to householders to let them know when they
can use PV generated electricity, thus helping them to maximise savings. However,
generation meters are often not designed to be user-friendly and are installed out of
sight of the tenant (e.g. in the loft).
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6. IMPACT OF PV ON BILLS
6.1.

Introduction

The main aim of this section was to calculate what reduction had been realised in
tenants’ energy bills as a result of solar PV. Secondary aims were to calculate:
1. The reduction in electricity bills as a proportion of electricity and overall
energy bill;
2. The proportion of electricity generated by the PV system that households use;
3. Whether PV has reduced the number of households in fuel poverty;
4. Whether understanding of PV or reported behaviour changes have any
impact on savings achieved by households.
5. Whether providing guidance to tenants on using solar PV had any impact on
savings realised.
72 households with PV were included in this aspect of the research. The
methodology, assumptions and limitations of this research are provided in Section
2.6.

6.2.

PV performance

As explained in the literature review (Section 3), savings arising from PV are
dependent on: (a) technical factors impacting output and (b) household usage of PV
generated electricity. Whilst this study mainly focuses on the second of these, it is
also important to consider the PV output.
Chart 16 shows the generation of panels (kWh) versus their installed size: data was
included from all households from which the installed size was known. As expected
there is a clear correlation between the two factors; a larger system produces more
electricity. However, there are some outliers which have performed better or worse
than average. This may be due to a variety of reasons, as outlined in Section 3.3,
including location, orientation and shading. It may also be related to any errors with
the installation (which may have been fixed shortly after the installation).
Chart 16: Generation of electricity based on installed size

Base = 44
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On average, the panels produced 805 kWh per installed kWp but this ranged
considerably: from 353 kWh to 1,037 kWh72. Installer’s predictions ranged from 667
kWh to 885 kWh: comparing predicted and actual reiterates that a small number of
systems performed very badly whilst some performed better than expected. The
average for households in Wiltshire Rural Housing Association was 865 kWh per
kWp; the location was significantly better in terms of solar radiation than the other
landlords, which are all based in Scotland.
Chart 17 shows the difference between actual and predicted generation (in %). In our
sample of 44 households73 from three social landlords, on average, systems
performed as expected (0.3% better than predicted). Generation levels for 38 out of
44 households (86%) were within 20% of the original predictions and 22 out of 44
(50%) were within 10% of the predictions. A handful of households had very different
generation levels compared to predictions: up to 56% better and 53% worse than
expected. Interestingly, two systems that performed much better than expected were
on the same street and likewise the two that performed very badly – perhaps
suggesting a localised feature was impacting generation or predictions.
Chart 17: Difference between predicted and actual generation

Base = 44

6.3.

Sample and outliers

The remainder of this section discusses the fuel bill data reductions arising from PV.
Due to reasons explained in the methodology, this included 72 households. However,
within this sample, a number of outliers were identified and these have been
excluded from the study. Outliers were identified by examining what proportion of PVgenerated electricity had been used by households; these results will be presented in
greater depth later in this section but are briefly described here for the purposes of
highlighting the outliers.

72

These results are similar to the Microgen database which found a mean average of 928kwh produced
per kWp; known from the monitoring of 230 households.
73
Not all social landlords provided data on predicted output from panels hence why the sample was 44
and not 122.
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This calculation was carried out by comparing the amount of electricity produced by
PV panels (measured by the generation meter), to the reduction in households’ fuel
bills. This shows the proportion of that generated electricity households have used,
assuming the reduction is wholly due to PV. The results are shown in Chart 18.
Chart 18: Proportion of PV-generated electricity consumed by household, illustrating
outliers

74

Base = 71

The results suggest that the changes observed in some households were not due
wholly to PV:
1. Electricity bills in 5 households (shown in green) rose after the PV installation
and therefore made no savings from PV. These households have been
excluded from further analysis since it would distort average savings made;
however, it is a finding in itself that some households’ bills rose.
2. 12 households (shown in red) consumed more than 100% of the electricity
generated by the PV panel; this is not possible. Therefore, the reductions in
fuel bills realised by these households must have also been due to other
factors aside from the PV. These savings are therefore not a realistic
representation of the savings achieved from PV and have also been excluded
from the analysis.
3. 13 additional households (shown in pink) used between 75% and 100% of
PV-generated electricity. Whilst it is technically possible for households to use
this amount, it is unlikely that a household could consume this much as they
would have to be drawing a significant amount of electricity most days. It is
therefore also likely that their savings are (partly) as the result of other
factors.
The analysis was therefore conducted for two sample sizes:
1. All results: includes all households who consumed between 0 and 100% of
PV-generated electricity (54 households: those shown in blue and pink in
Chart 18).
2. Excluding over 75%: all households who consumed between 0 and 75% of
PV-generated electricity (42 households: those shown in blue in Chart 18).
74

Generation data was not available for one household.
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Whilst both results have been presented, it is suggested that the second of these is
more accurate. It should be stressed that the sample size is not large enough to be
statistically significant and results are therefore indicative only.

6.4.

Baseline electricity bills

The average electricity bill, prior to PV installation, was:
 3,659 kWh or £531/year for all data, or;
 3,339 kWh or £484/year excluding over 75%
However, electricity bills varied significantly from £173/year to £1,680/year (or £1,082
if excluding over 75%). This included only normal/day rate and not Economy 7 and
therefore should exclude heating: however, some households may have used
standard electricity for heaters.
The average figure using the ‘excluding over 75%’ is very similar to the average UK
figure used by Ofgem of 3,200 kWh. The ‘all data’ figure is slightly higher and this is
similar to that found in the Powering the Nation75 study which had an average annual
consumption of 3,638 kWh/year.
The total average energy bill before PV was installed was £1,216 per year for ‘all
data’ or £1,207 ‘excluding over 75%’. This varied from £332/year to £2,376/year. The
average is slightly higher than the UK average bill of £1,12976 .

6.5.

Bill reductions

Average bill savings
On average, bill savings post-PV installations were:
 £121/year for all data, or;
 £90/year excluding over 75%.
Average savings per kWp
The average saving per installed kWp was:
 £51/year for all data, or;
 £38/year excluding over 75%.
Table 6 shows what savings may be expected from different sized PV systems based
on these averages. Note that the size of solar panels in this study ranged from 1.4
kWp to 3.8 kWp; the average was 2.4 kWp. Potentially the average size of domestic
systems installed across the UK may be larger; the Energy Saving Trust suggests
this is 3.5 kWp77.

75

The Energy Saving Trust (2012) Powering the nation, based on 251 owner-occupied households in
England.
76
Source: Ofgem (2013) New typical consumption values. Note this is higher than the figure cited in
Section 3.1 which was calculated using different average unit prices.
77
http://www.energysavingtrust.org.uk/Energy-Saving-Trust/Press/Press-releases/New-data-showsincreased-savings-and-income-from-solar-PV-installations - accessed January 2014
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Table 6: Expected annual bill savings from differently sized PV systems based on
average/kWp savings found in this study
1.5 kWp
2 kWp
2.5 kWp
3 kWp
3.5 kWp
4 kWp
All
Excluding over
75%

£77
£57

£102
£76

£128
£95

£153
£114

£179
£133

£205
£152

Savings of £90/year is less than what is cited by some of the literature; for example
Section 3.3 found quoted savings from other studies of £340 – 420. Whilst the
average size of the system in this study may be smaller than average (2.4 kWp), our
research suggests that other research on savings may over-estimate what can be
achieved.
Proportion of PV generated electricity used
The average proportion of the PV-generated electricity used by households is shown
in Table 7. In this case, the sample did not follow a normal distribution so the median
may be more accurate.
Table 7: Average proportion of PV generated electricity used

Mean average
Median average

All data
44%
37%

Excluding over 75%
32%
28%

As discussed in Section 3.3, it is often assumed (for example, by installers) that
households will use 50% of PV-generated electricity, although the Energy Saving
Trust assumes it is typically 25%. The results from our study clearly show that the
average is more likely to be around 30%.

Average savings as % of bills
Table 8 shows the reduction in bills as a proportion of energy bills. For electricity bills,
this was an average of 25% or 21% saving. For total bills, an average of 11% or 8%
saving was realised.
Table 8: Reduction in electricity and overall energy bills post PV installation
All data
Excluding over 75%
Average annual
Before PV
£531
£484
electricity only
After PV
£409
£394
% reduction
25%
21%
Average annual
Before PV
£1,216
£1,207
total energy bill
After PV
£1,095
£1,117
% reduction
11%
8%

Impact on fuel poverty
The number of households in our sample deemed to be in fuel poverty before the PV
was installed was 18 households (13 in the excluding over 75% sample). Fuel
poverty was eliminated in 2 households (1 in the excluding over 75% sample) as a
result of the PV; however, the sample size was small and therefore this is indicative
only. Note that this uses the 10% definition of fuel poverty, as outlined in Section 3.1.
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Table 9: Number of households in fuel poverty
All data
Total number of households
54
Households in fuel
Before PV
18 (33%)
poverty
After PV
16 (30%)
Households removed from fuel
2
poverty due to PV
(11% of those in F.P.)

6.6.

Excluding over 75%
42
13 (31%)
12 (29%)
1
(8% of those in F.P)

Comparisons to other energy efficiency measures

Bill reductions
For comparison purposes, Table 10 provides average annual savings achieved from
a range of energy efficiency measures (in a three bed semi-detached house),
sourced by the Energy Saving Trust (EST). Average savings from PV (based on our
study) are less than achieved through virgin loft insulation, cavity wall insulation or
solid wall insulation. However, they are higher than loft insulation top-up, draught
proofing and solar hot water, and comparable to the lower savings achieved from
replacing a boiler. Many of these measures will cost considerably less than PV to
install, aside from SWI and solar hot water; interestingly, a PV system may now cost
a similar amount to a typically sized solar hot water system. Since insulating lofts and
cavity walls has been a focus of energy efficiency schemes, especially in social
housing, there are fewer of these ‘standard’ measures to install and other measures
such as PV must be explored.
Table 10: Typical bill savings from energy efficiency measures
property type)
Measure
Loft insulation (virgin)
Loft insulation (top-up)
Cavity wall insulation
Solid wall insulation
Replacement boiler
Replacing single glazed
windows with double
glazed
Draught proofing
Solar water heating
Solar PV

78

(variation depends on

Typical annual savings
£140 - 250
£15 - 25
£75 – 250
£150 - 460 (internal)
Around £490 (external)
£60 – 490
(depending on rating of existing boiler)
£40 – 175

£10 – 50
£60 (if replacing gas)
£130 (if replacing LPG)
£76 - 152 (2 kWp – 4 kWp system) Based on this research

CO2 savings
In addition, the typical CO2 savings from other energy efficiency measures have been
shown in Table 11: these are sourced from the EST. The savings arising from PV are
calculated from the total electricity produced by the panel, not just the proportion
consumed by the household. Unlike bill savings, they are therefore not dependent on
78

Energy Saving Trust www.energysavingtrust.org.uk accessed February 2014 (aside from savings
from PV which is based on findings from this study)
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household behaviour. The CO2 savings cited by the EST are almost double those
from this research; this is because the EST estimate a 4kWp system, whereas the
average size of system in this study is 2.4kWp. In both cases, the CO2 savings
arising from PV are significant when compared with other energy efficiency
measures. Partly, this is because solar PV generates electricity which is more carbon
intensive than gas (which is reduced by the installation of heating and insulation
measures).
Table 11: Typical CO2 savings from energy efficiency measures
Measure
Typical annual savings
Loft insulation (virgin)
620 - 1050 kg
Loft insulation (top-up)
60 - 110 kg
Cavity wall insulation
325 - 1040 kg
Solid wall insulation
325 - 1040 kg
Solar water heating
275 kg when replacing gas
610 kg when replacing coal
Solar PV
1,500 kg (EST source)
900 kg (Based on this research)

6.7.

79

Factors influencing bill reduction

As explained in Section 2.6, the bill reductions post PV installation may be due to
other factors aside from the PV systems. This section compares annual savings in
the households (per kWp) to other factors, as reported by households in the tenant
survey. This provides some indication as to whether these factors may have
influenced savings.

Factors unrelated to the PV panel
Electricity demand in a household may vary year to year for a number of reasons.
Firstly, if the household uses on-peak electricity for heating, this may vary based on
weather patterns. Respondents were asked how many electric heaters they had in
their home; in these homes, bill savings (per kWp) were then compared to the
number of electric heaters (Chart 19) 80. There appears to be a higher proportion of
households with electric heaters with lower savings. This could suggest that these
households made smaller savings potentially because they had a higher demand for
electricity the year after PV installation; however, this finding cannot be verified.

79

Energy Saving Trust www.energysavingtrust.org.uk accessed January 2014 (aside from the PV
savings based on findings from this study)
80
Households who indicated they had 4 or more heaters have been excluded as these households all
had Economy 7 and were likely to be referring to storage heaters.
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Chart 19: Annual savings per kWp compared to reported number of electric heaters in
each property
14
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Chart 20 compares savings to occupancy changes over the period in which PV was
installed. There does not appear to be a pattern in this data.
There may also be other reasons for a decrease or increase in electricity demand
such as additional electrical appliances, or the replacement of inefficient appliances
with efficient appliances. Such data was not collected from households.
Chart 20: Annual savings per kWp compared to occupancy changes over this period

Base = 69

Effective use of the PV panel
Charts 21 and 22 show savings compared to (a) reported understanding of how to
get the most out of the solar panel and (b) associated behaviour changes. Whilst it
would be reasonable to assume that households who reported a good understanding
of the panel and made associated behaviour changes would make larger savings,
the charts do not support this: there appears to be no pattern. It is not clear why this
is the case; it could be that the sample size is not large enough to be conclusive or
that the complexities of energy use do not allow for this link to be made.
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There could also be other factors influencing savings. If householders perceived that
PV would provide all their electricity needs (as was highlighted in the tenant research
in Section 5), they may increase their electricity demand believing it all to be free.
Conversely, the PV system may be a prompt to householder to reduce electricity
consumption.
Chart 21: Annual savings per kWp compared to response to: ‘Do you know how to get
the most out of your solar panel i.e. make the largest savings on your electricity bill
possible?’

Base = 69

Chart 22: Annual savings per kWp compared to response to: ‘Have you made any
changes to how you use electricity in your home since getting the solar panel?’

Base = 53

6.8.

Summary

The data analysis has shown the average savings post-PV installation were around
£90 per year or £38 per kWp. On average, this equates to households consuming
around a third of electricity generated by the PV panel; this is in line with the Energy
Saving Trust’s assessment of 25% (but less than those of other sources). Crucially,
however, the results vary widely: some households’ bills increased after PV was
installed and some decreased by a larger amount than was possible by the PV alone.
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These findings are important for social landlords who have increased tenants’ rates
to fund PV installations (our research suggest this can be around £10 per month). If
tenants are charged £10 per month for the PV, many may be worse off since their
annual savings from PV will not offset the rent rise.
It is important to note that the methodology adopted means results are indicative
since it cannot be known whether reductions post-PV are the result of PV
installations or other factors, such as occupancy changes or reduced usage to
compensate for higher prices. Using export meters to measure the amount of
electricity exported to the grid would be much more accurate.
The research also showed that, in general, installers are accurate in their predictions
of the level of electricity generation, but suggest that some may be overestimating
likely savings.

Using Solar PV to Tackle Fuel Poverty: Final Report, February 2014

52

7. TENANT AND LANDLORD GUIDANCE
This section presents the guidance created through this project for social housing
tenants and landlords. It also discusses an evaluation of these resources.

7.1.

Tenant guidance

A leaflet aimed at social housing tenants
was created as part of this project to help
them maximise their savings from PV. A
copy is in Appendix E and is available
electronically81.
The leaflet contains information on:
 Possible savings from PV;
 How to maximise savings from PV by
adapting electricity use by:
1. Using electrical appliances
during the daytime;
2. Not putting large appliances
on at the same time in the
daytime, and;
 A basic explanation of how PV
works;
 Contact details for further information
or help.
Leaflet content was informed by initial tenant research (Section 5) that suggested
many tenants did not understand the basics of how to adapt electricity use to make
the most of PV. The research also showed that tenants wanted an indication of
possible savings from PV and some basic information, but nothing overly technical.
Accordingly, it was designed to be attractive, easy-to-understand, non-technical and
not provide too much information to ensure households would read it.
Each participant household received a paper version of the leaflet which had been
tailored for their social landlord (for example, with appropriate contact details). A
generic version has also been created and has been promoted via a number of
channels82. As a result, another housing association has adapted and used the
leaflet for recent installations of 500 PV systems onto their properties.
The guidance is not intended to provide all information that tenants would require.
For example, social landlords should provide information about the installation
process and site specific issues such as details about the generation meter (so as
not to confuse tenants as to what it shows them).

81

Full weblink:
http://consultancy.changeworks.org.uk/assets/uploads/Changeworks%20Solar%20Guide%20A5.pdf
82
Changeworks website, social media, Scottish Federation of Housing Associations (SFHA)’s
newsletter, the University of Sheffield’s Solar Farm newsletter and contacts
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Leaflet feedback
Participant households who had received the leaflet were contacted (by telephone)
approximately four months later to gather their feedback on it and assess whether it
had impacted their understanding or behaviour in relation to the solar panel. 42
households were interviewed, out of which 35 (83%) remembered receiving the
leaflet. Of these people, 33 (94%) stated that they had read it.
Usefulness of leaflet
Of the householders who commented on the leaflet, 27 out of 31 (87%) cited it as
‘useful’ or ‘very useful’ (Chart 23). This was, for example, because:
“Not given any information at time solar panels were fitted so didn't know how
to use them property. Leaflet was very informative.”
“It explained the solar panels and their benefits”
“Didn’t know a lot about solar panels prior to receiving leaflet”
“Tells you best way to use solar panels”
Chart 23: Tenants’ perspectives on usefulness of solar panel leaflet

Base = 31

Only four people cited it as ‘not very useful’; two of these stated that they already
knew the information and two stated that their lifestyles meant they found it difficult to
use electricity during daylight hours.
Improved understanding
17 out of 29 (59%) households stated that they had learnt something from the leaflet
they did not previously know (Chart 24). This included:
 to put appliances on in the daytime (six households);
 not to put appliances on at the same time (seven households);
 both of the above points (one household).
Two further households did not give a specific learning but they now knew how to
make the most of the solar panels.
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A small number of households who stated they had not learnt anything new from the
leaflet still felt it was helpful as it had helped to confirm what they already knew.
Chart 24: Whether the leaflet provided information to households unknown previously

Base = 29

Changes resulting from leaflet
17 out of 26 (65%) households had made a change to the way they used electricity
as a result of the leaflet (Chart 25). Examples included:
“Put washing on before heading to work”
“Try to use only one main appliance at a time”
“Do more during the day”
“As I work, all washing gets kept to the weekend and done during the day. My
direct debit has just gone down.”
“Wait until washing has finished before doing ironing or hoovering”
“Washing and ironing during the day rather than in the evening”
Chart 25: Whether leaflet had resulted in behaviour change

Base = 26

Five people who answered ‘no’ stated that they knew all of the information already.
One participant commented:
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“Leaflet was excellent but when the panels where installed I did some
research and asked questions - what I asked was all covered in the leaflet but
by the time I received it I had all my answers.”
Further comments
During the interviews, a small number of households stressed the difficulty of
implementing the advice on the leaflet due to their daily schedules e.g. working
during the day or changing work shifts.
Further, three households gave negative comments about the panels: that they had
not realised a saving or their bills had risen. Ten households indicated that their bills
had reduced and as a result, were positive about the panels. Electricity data was not
held for all of these households (i.e. that analysed in Section 6); however, for the
seven households that data was available it showed that all but one had indeed
made savings.
Following on from discussion in Section 5.3, this is partly due to households’
expectations on savings, and what might be considered a ‘good saving’. For
example, one household stated that their direct debit had stayed the same over four
years (which indicated to them that solar panels had made a difference i.e. the PV
system had offset fuel price rises). However, other households – in these interviews
and earlier research – sometimes claimed that their bills had not reduced and
therefore that the panels were not working. There also appears to be a time lapse in
savings, if households pay by direct debit; some households spoke of receiving a
large rebate; however, this was some time after panels were initially installed.
Further, some tenants appeared to expect a year-on-year reduction from panels (e.g.
bills for the second year post-PV installation to be the same or less than the first year
post-PV installation). This further highlights likely misunderstanding and confusion
around energy bills and the panels.
Again this reiterates the needs for tenants to receive more feedback on the amount
of electricity they are saving from PV (and how much it is generating). This could be
very easily achieved through the installation of export meters.

Impact on bill savings
Data was gathered to recalculate the savings achieved from PV panels after
guidance was implemented. Meter readings were obtained from 26 tenants for a
three to four month period, and this data was compared to data prior to solar panel
installation, and post-installation. Unfortunately, the data was inconclusive as to
whether the guidance had made a tangible impact on tenants’ fuel bills. Partly this
was due to a small sample size and partly it was due to the short monitoring period;
as is clear from this exercise, bills tend to vary so determining changes over less
than a year’s worth of data would be inconclusive.
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7.2.

Social landlord guidance

Training sessions
A training session for social landlord staff was developed and implemented with
some of the participating social landlords83. It was intended to equip staff with the
knowledge and understanding to help tenants maximise their savings from PV and
was aimed at a variety of staff including technical and maintenance officers, and
customer service staff.
The session was 1.5 hours long and covered:
 The basics of how PV works;
 Typical bill savings from PV and how this will differ between households;
 Tenants’ understanding of PV (from these research findings);
 Advising tenants on how to get the most out of PV;
 Encouraging behaviour change and overcoming barriers to change;
 Effectively implementing guidance.

Feedback on training sessions
The session was delivered to 22 members of staff at three of the case study
organisations84. Feedback from the sessions was very positive, as shown below
(Chart 26). For example, all the staff felt in a better position to explain to tenants
about the PV systems and how to get the most out of it.
Chart 26: Impact of training (feedback from training attendees)

Base = 22

Further feedback from the sessions included:
“Very informative and raised my awareness of the subject.”

83

Those who financially contributed towards the project.
Not all the case study organisations were involved in this stage as it was only feasible for those who
had financially contributed to the project. It was offered to the other organisations.
84

Using Solar PV to Tackle Fuel Poverty: Final Report, February 2014

57

“I found the information given very useful and knowledgeable. I will be able to
now help tenants with any queries they have or will be able to put them in
touch with the right person.”
“Informative. Good knowledge to share with tenant if needed.”

Written guidance
In addition to the training sessions delivered, written guidance was also created for
social landlords on getting the most out of PV projects85. This contains guidance on:
a) Selecting properties for PV; technical advice and approaches for targeting
tenants who are able to maximise potential savings e.g. those in least energy
efficient properties and those occupying homes during the day. This is based on
analysis with two case study landlords without PV. Whilst collecting data from
tenants may be difficult (for example, if they do not respond to surveys), some
blocks – such as sheltered housing – could be targeted because of its high
daytime occupancy rates.
b) Implementing advice to tenants; implementing advice ensures that tenants can
maximise the savings from PV. Information in this section is based on the
contents of the staff training session (above).
c) Monitoring and evaluating projects; recommendations to monitor tenants’ bill
savings so that social landlords know what savings have been achieved from
installations.

7.3.

Summary

Two key outputs of this project have been a leaflet for households on how to make
the biggest savings from solar PV and guidance for social landlords on maximising
the benefits from a solar PV project. Both were designed following initial research
from this project identifying needs for further information. Feedback suggests both
types of guidance have been useful.
As a result of the tenant leaflet, two-thirds of households changed the way they used
electricity to benefit more from the solar panels. Whilst the impact of this has not
been measured, it is likely that such guidance will improve the impact PV can have
on householder bills.
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http://consultancy.changeworks.org.uk/assets/uploads/PV_Landlord_Guide_Feb14.pdf
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8. DISCUSSION
Bill reductions arising from PV
This study has found that the average reduction in annual energy bills of the study
participants post-PV installation was £90 per household; an 8% reduction. However,
these findings are in the context of almost two-thirds of tenants not understanding
how to use the PV system. There is therefore significant potential to increase these
average savings if tenants understood and were able to implement changes to their
electricity use.
Social landlords, surveyed at the start of this research, expected savings of around
£50 – 150 which the results match with. Some, however, expected higher savings
which seem unlikely, based on this research. Tenants who are charged higher rents
by their landlord to account for these anticipated higher savings from the PV systems
(as is the case in some social housing) may be worse off as a result86.
Generation, and therefore savings, vary based on a number of technical
characteristics about the solar panel such as its location, orientation, shading and
size. The panels in this study averaged 2.4 kWp which is smaller than the average
domestic panel. A more helpful measurement, therefore, is savings per kWp which
was £38. The proportion of PV-generated electricity used by the household in our
study is around a third. This is less than the 50% often assumed by installers, which
means savings may be over-estimated. This figure is also used by DECC to estimate
the export tariff in the FIT scheme which means that most social landlords (and also
private households with PV systems) will be receiving less export tariff than they
would be entitled to.
The results have shown installers’ predictions of PV output to be accurate in the
majority of cases. Most systems produced the predicted amount +/- 20%; although
there were a handful of outliers, highlighting the need for monitoring.
Importantly, our study suggests that the savings from PV may vary considerably.
Some households may not make any savings if they are unaware of how best to
adapt their electricity use, are constrained on how much daytime electricity they can
use (for example, if out during the day) or are under the misconception that the panel
will meet all their electricity needs (and therefore increase demand). In a number of
cases, electricity consumption increased after the panels were installed. In contrast,
the study also highlighted a reasonably large number of households whose
consumption reduced by more than is likely or possible from the PV generation
alone. It can be assumed that a proportion of savings were due to the PV system
(although this cannot be conclusively proven) and the PV system may have acted as
a prompt for behaviour change i.e. households were encouraged to reduce energy
consumption. Indeed, a small number of tenants stated they had adopted more
energy-saving behaviours post PV. It may also have been due to other reasons such
as change in occupancy or weather changes.

86

Assuming the extra rent charged is around £10 per month
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The literature review found a lack of monitoring studies and that most PV savings are
based only on modelled studies. Social landlords, through our survey, also stated
that they carried out little monitoring. The results obtained in this study, although
limited, are therefore very important.
Difficulty in measuring PV savings
The study has highlighted the difficulty of monitoring PV systems. The main limitation
of the method used was that by measuring electricity bills before and after PV
installation, an assumption is made that only the PV has influenced bill reductions. In
reality, electricity demand will vary based on other factors such as variation in
weather and increased demand for electric heating. It may also vary based on
occupancy patterns and behaviour of occupants. Using data from an export meter
would be a far more accurate measurement of PV-generated electricity used. Few
domestic installations have installed them due to cost; however, for the purposes of
monitoring, they would be ideal and may be more cost effective than staff time using
the methodology adopted in this study.
Other challenges of this approach involved recruitment of households. The response
rate differed between social landlords; the reasons why are unclear but it may be
connected to engagement with their landlord or the PV system, or potential
dissatisfaction with the systems. In some cases recruitment involved numerous
follow-up letters and phonecalls to encourage participation. Generally, ensuring
participation is as less-onerous as possible seems most likely to encourage
participation. Gathering meter readings from tenants provided a reasonable response
rate and was time-efficient in many cases. However, many tenants are unable to
access or read their meter. From another perspective, requesting meter readings
from tenants could engage them with the PV system and their energy usage. As a
result this approach could be beneficial at the start of a project.
Gathering energy data from energy suppliers was also challenging, as outlined in
Appendix A.1. It took months to obtain required data from energy suppliers; systems
at these organisations do not appear to be adequately setup to enable these
requests (despite energy suppliers being obliged to provide customers with annual
consumption statements). It was a time-consuming process and suppliers need to
address how this could be simplified for their customer and organisations acting on
their behalf.
Even where some data was collected, it was often insufficient (e.g. only estimated
meter readings or lack of historical data). It was also impossible to collect past
energy consumption data where a tenant had switched energy suppliers; datasharing between energy suppliers therefore also needs addressing. Ultimately only
data from 59% of participating households could be used (which includes the outliers
which were excluded during analysis).
Tenants understanding
Participating households displayed a lack of understanding about the panels. Around
60% of tenants did not understand how to get the most out of them (for example,
using electricity during the day). Many did not know whether they had made savings
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(although were keen to do so) and there were also misconceptions around how
panels worked – for example, that they could store electricity or “heated gas”.
Findings also highlight the difficulty householders’ face in understanding their bills
and knowing whether they have saved money. Partly this is due to rises in energy
prices which offset or negate savings in consumption; very few households look at
their bills in units or kWh, rather than price. It is also due to payment types – for
example, those paying by direct debit may be paying an inappropriate amount and
changes to direct debit may not be immediate. It also highlights a general lack of
understanding and confusion around energy bills.
Guidance and behaviour change
Before the leaflet designed in this study had been received, less than a third of
households had made a change to their electricity use since the panels were
installed (for example, using electricity in the day). However, after the leaflet was
received, around two-thirds made a change (and those that did not stated that they
had already adapted electricity-use to make optimal use of the panels). Some
households are understandably limited by the changes they can make if they do not
typically occupy the household during the daytime.
Most social landlords had provided some guidance to tenants on the solar panels but
examples examined often provided too much information, were too technical or
provided insufficient information. Social landlords often have limited resources, and in
some cases expertise to provide guidance. In the case of PV, many landlords rushed
projects to meet impending FITs cuts which meant they did not have the time or
opportunity to consider tenant guidance fully.
The leaflet created through this project was viewed as attractive, easy-to-understand
and easy-to-follow. As a result, many tenants cited it as being useful or very useful.
However, our study also indicates that written information alone is not sufficient to
change behaviour. Firstly, some households prefer or respond better to verbal
advice, for example, through a home visit. Secondly, changing behaviour is
notoriously difficult and needs further support. For example, social landlords could
use success stories in their newsletter to highlight positive cases of households who
have adapted their behaviour and made changes from PV. It is also important that
social landlords are equipped to answer questions and support tenants – as set out
in social landlord guidance produced as part of this project.
Landlords may also need to provide further guidance specific to their systems – for
example, around generation meters, or provide technologies to prompt householders
when solar panels are generating, or when their output is being exceeded. This
would be likely to increase householder engagement with their system.
Generation and export meters
It is clear from these results that tenants would like more information about the PV
panel and feedback on how much electricity the panel is generating, how much they
are using and the savings arising. Currently, this is very difficult information for
tenants to access. They can see how much the panel has generated on the
generation meter but often this is hidden from view and/or is not straightforward to

Using Solar PV to Tackle Fuel Poverty: Final Report, February 2014

61

understand. Making these meters more user-friendly and installing in an accessible
location would be useful improvements. Further, some tenants may even be sceptical
that the PV panel is working if they have not noticed savings on their bills – enabling
them to access the generation meter would also alleviate this issue.
Export meters are essential in demonstrating how much electricity has been exported
to the grid and therefore how much has been used in-home. As well as enabling
landlords to see the benefits of PV installations, it would provide an immediate
feedback tool to tenants. These are currently not installed due to cost and because
Smart Meters (in theory) will provide this function, when installed (the roll-out will
occur between 2015 and 2020). However, it is crucial that this information is
transmitted to households in an easy-to-understand manner clearly showing the
information they need, similar to how smart monitors are used to provide information
on energy usage.
Further, if export meters could be combined with generation meters to also show
households how much of the PV-generated electricity is being used in-home, this
would be a step change improvement and enable households to understand their
savings quickly and easily.
The cost of installing an export meter is unknown since export meters are not
normally fitted to domestic installations. Anecdotal evidence suggests it may range
between £50 and £400 with possible additional ongoing maintenance costs87. This
evidence suggests it largely depends on the energy supplier, who is required to
install the export meter (where necessary) rather than the PV installer88. Fitting an
export meter would mean that the export tariff is accurately calculated, which in many
cases would mean the landlord would receive more from the export tariff. However,
since the export tariff is reasonably low (around 5p/kWh compared to the generation
tariff at 15p/kWh), this extra income would not be significant.
PV for social housing
Our results indicate that due to high levels of daytime occupancy, social housing
tenants are often well suited to PV as they can maximise the benefits of daytime
electricity. Data obtained in this study shows that social housing tenants’ electricity
bills are comparable to the UK average. However, there are few measures tackling
non-heating electricity usage. Although not suitable for all tenants or properties, PV is
attractive since its installation is easy and not disruptive to tenants. Whilst costs are
high, the FIT can make projects more financially viable for social landlords. PV is also
attractive since it has a positive impact on SAP scores (which can help in meeting
energy efficiency standards), reduces tenants’ fuel bills and CO2 emissions.
Discussions with landlords have indicated that many are now beginning to look again
at PV due to these benefits.
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http://www.yougen.co.uk/blogentry/1659/Energy+companies+confuse+customers+over+export+meters+for+feed-in+tariff+/ accessed February 2014
88
http://www.energysavingtrust.org.uk/Generating-energy/Choosing-a-renewable-technology/Solarpanels-PV/Measuring-the-electricity-you-export accessed February 2014
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Results also suggest that social landlords should consider tenant type as well as
property type when deciding where PV (and other technologies) should be installed.
For example, sheltered housing, where occupants are in during the day would likely
make better savings from PV compared to housing where there is a high level of
tenants in work. Alternatively, landlords may wish to target properties for PV which
have lower energy efficiency ratings.
PV in private housing
This study did not seek to study PV systems in private households, but the findings
will be relevant to this group. Whilst most PV installations in private housing will be in
middle or high income households, some low income households will have received
PV systems through rent-a-roof schemes. These households will not receive the FIT
(unlike those who have installed systems themselves) and therefore the only benefit
they get is free electricity, as with social housing tenants. It is possible that these
households have similar experiences as social tenants i.e. a lack of understanding of
how to maximise savings from the systems – especially since they do not have a
landlord to provide guidance and information. They too could be realising less than
optimal savings. Even for private households that are receiving FITs, a larger
proportion of the benefit to the households from PV is through reduced fuel bills,
compared to previously (as the FITs rate has now diminished to a much lower rate).
As a result, these households would benefit from paying more attention to
maximising bill savings.
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9. CONCLUSIONS
This research has shown that solar PV can make a valuable contribution to reducing
fuel bills and fuel poverty in social housing, but its benefits are severely limited if
tenants do not understand how to adapt their electricity use to realise the biggest
electricity bill savings. Whilst solar PV is often considered ‘fit and forget’ since its
installation does not automatically require the occupants to engage with the system
or change behaviours at all, this research has highlighted that not changing
behaviour could lead tenants to make no savings or even increase bills.
Whilst social landlords typically provide guidance to tenants it is often too technical or
overly complicated to be of use, or is insufficient. The tenant leaflet produced as part
of this project is easy for tenants to understand. Nevertheless, the study also
highlights that information provision alone is not sufficient for households to change
behaviour and other techniques are required to promote change. Improving
information tenants receive through the generation meter and installation of export
meters (possibly combining the two meters) would also improve tenants’
understanding of the system and their savings.
Our results indicate average savings of around £90/year/household (for a 2.4 kWp
system). However this was based on only a third of tenants making changes to how
they used electricity. Improving tenant understanding of PV and aiding them to make
required changes has the potential to increase these savings. This also highlights the
need to engage tenants with the scheme and monitor savings arising.
These are significant savings for low income households and those in fuel poverty,
who despite low incomes, often have fuel bills comparable to the UK average. The
savings are also comparable to savings made from other energy efficiency measures
(for instance, savings from virgin loft insulation are £140 - 250 per year89). Further,
daytime occupancy rates in social housing tend to be high, which mean benefits from
PV can be maximised. In addition, few energy efficiency measures address nonheating electricity use. Overall, whilst the FITs scheme provided an incentive to
install solar PV, this research indicates that social landlords may want to re-assess
the other benefits of installing PV, particularly if other energy efficiency measures
have already been installed.
The findings found that the prediction that households use 50% of PV-generated
electricity (used by installers and within the FITs scheme) is inaccurate. On average,
it is around a third. This means the savings from PV may be over-estimated; although
equally, the savings in this study arise from households with a lack of understanding
about the PV systems. Following improved behaviour, savings may be higher.
The implications of this research for other renewable technologies are important. PV
is straightforward in terms of user interaction and requirement for change; yet many
households did not demonstrate an understanding of how to shift electricity use
patterns to benefit most from it. Providing clear, simple and meaningful guidance is

89

Energy Saving Trust website: http://www.energysavingtrust.org.uk/Insulation Accessed January 2014

Using Solar PV to Tackle Fuel Poverty: Final Report, February 2014

64

therefore likely to be even more crucial with other technologies such as heat pumps
and solar hot water systems.
Lastly, the research has indicated the importance of monitoring and evaluation.
Without this study, the savings achieved from these households would have been
unknown. Social landlords should, where possible, devote more resources to this
aspect of projects. In the case of PV, export meters would provide accurate
monitoring data and also enable greater feedback to tenants. However, this research
has also highlighted the significant resources required to carry out evaluation. Energy
suppliers are not set up to provide energy consumption data; this situation needs to
be improved for the benefit of future monitoring projects. Even with the introduction of
Smart Meters, historic data will be required. The installation of export meters would
overcome many of these monitoring challenges for a very small cost (relative to the
cost of the system), but costs and requirements in relation to installing export meters
also needs clarification.
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10. RECOMMENDATIONS AND FURTHER RESEARCH
Recommendations arising from the research are provided in this section and are
presented for each relevant stakeholder.

10.1. Social landlords
Full recommendations for social landlords are provided in the Social Landlord
Guide90. As an overview, it is recommended that landlords:
1. Should consider PV as a measure to contribute towards alleviating fuel poverty.
With average savings of around £90/year (or £38/year per kWp), PV can make a
valuable contribution towards reducing tenants’ electricity bills. Savings could be
more where tenant guidance is implemented effectively. Current modelling
suggests that FITs can still make schemes financially viable.
2. Implement effective tenant guidance and behaviour change support with PV
schemes (and other renewable technologies). This is crucial for project success;
neglecting it could mean tenants make no saving – or bills could even increase.
For PV, it is important to:
 Highlight potential benefits of PV but not promise savings that may be
unlikely to be achieved;
 Engage tenants from an early stage to provide information about the
system, installation and how to get the most from the system – the leaflet
from this project is one free resource;
 Support key messages about behaviour change through other
communications such as newsletters and consider strategies to
encourage behaviour change such as the use of case studies;
 Ensure tenant-facing staff understand what tenants should be doing so
they can provide required support;
 Promote knowledge sharing of benefits and how to make behaviour
changes amongst tenants to normalise and maximise savings.
 In addition, until knowledge of the systems becomes embedded and
behaviours to maximise use of the system are adopted and normalised,
tenants will need ongoing advice. Support will also be needed for new
tenants when they move in;
 Tenants need feedback on what savings they are achieving and how
much of the generated electricity they are using (and therefore whether
their behaviour is making a difference). This information would be readily
available by installing export meters.
 Linked to this, tenants may need support to understand or recognise
savings made on their bills. For example, some tenants may expect to see
a year-on-year reduction from PV (i.e. may not expect bills to rise a year
after PV installed).
 Involve tenant-facing (e.g. tenant liaison officers) in developing and
implementing communications with tenants. It is important staff are able to
answer queries.
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3. Carry out monitoring and evaluation of PV schemes (and other installed
renewable technologies). As shown from this research, relying on predictions
made by installers means that savings may be over-estimated. Monitoring and
evaluation can also help identify problems such as meters running backwards. In
particular, it is recommended that landlords install export meters. These would
enable landlords to develop an informed understanding of impacts and benefits
quickly and easily and provide a feedback route to tenants which could in turn
help them maximise their savings. The results would also demonstrate to other
stakeholders the value of investment.
4. Some landlords have increased tenants’ rents to pay for PV schemes. This is
advised against because the rises in rent may not be matched with savings, and
some tenants may be worse-off. This is especially the case where the savings
are not demonstrated (i.e. in the absence of export meters).
5. Specify that generation meters are visible to the tenant and are clearly labelled.
Many meters are not user-friendly but this requirement may provide suppliers an
opportunity to innovate in relation to household feedback monitors. Some energy
suppliers may also be able to provide online monitoring systems for tenants
which would enable them to track electricity generation from their PV system.

10.2. Energy suppliers and Ofgem
This research has highlighted the severe difficulty in accessing energy consumption
data from energy suppliers. However, with increasing attention to energy efficiency
and growing recognition of the importance of monitoring projects, these requests are
likely to become more frequent. It is therefore recommended that:
6. Energy suppliers set up systems to enable householders and third parties acting
on their behalf to collect this data more easily and quickly. Energy suppliers are
already required to provide annual consumption statements to customers but
such data was not forthcoming from suppliers.
7. Energy suppliers set up systems to enable the sharing of historical consumption
data between suppliers (i.e. obtaining where households have switched energy
suppliers).
8. Ofgem play an active role in ensuring energy suppliers improve systems to
provide energy consumption data.
9. Energy suppliers and Ofgem provide clarity on the costs and requirements in
relation to installing export meters in domestic installation, and should support
requests from individuals and organisations to install them.
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10.3. Government
It is recommended that the Government:
10. As well as acknowledging the importance of solar PV as a clean energy source
(e.g. DECC’s Solar PV strategy91), place more emphasis on PV as a tool to
reduce household fuel bills and contribute towards fuel poverty alleviation. Given
that the potential for low cost measures (such as loft insulation) is diminishing in
social housing, high-cost measures such as PV deserve attention. In addition,
most energy efficiency policies have focused on reducing heating usage whereas
this research has highlighted that a large proportion of household energy bills are
due to non-electrical heating; PV therefore could play an important role in
reducing household fuel bills and reducing vulnerability to future price rises.
11. Continues to support microgeneration installations in social housing through
relevant policies (such as the Renewable Heat Incentive – RHI) but consider the
specific needs of social housing sector to a greater degree. For example, the
quickly-introduced reduction in FITs tariff in 2011-2 had a negative impact on the
ability of social landlords to fully consider tenant engagement as part of their
projects. Since social housing offers the main opportunity for low income
households to benefit from PV and microgeneration, this is important.
12. Encourages social landlords to carry out monitoring and evaluation of
microgeneration projects to enable the savings realised to be known. For
example, robust monitoring should be a specified requirement within financial
assistance – such as the Scottish Government’s Warm Homes Fund. Specifying
that export meters are fitted into all PV projects could form part of this.
13. Within the FITs scheme, consider revising the assumption that 50% of PVgenerated electricity is exported to the national grid. In this research, the average
proportion of electricity exported to the grid was around two-thirds. This means
many households are receiving less export tariff than they are eligible for. The
Government should also consider enforcing export meters to be installed into PV
installations. This is the only way to accurately measure the amount of exported
electricity and would simultaneously provide much needed information to the
household to help them maximise the savings from PV. Whilst Smart Meters are
intended to take on this functionality, the timescales for installing these are a
concern as are their user interface.

10.4. Installers and manufacturers
Installers and manufacturers are recommended to:
14. Develop export meters and generation meters that have a better user interface to
enable users to understand information given to them. If possible, providing one
meter for both functions would be ideal. It is recommended that the
Microgeneration Certification Scheme considers this proposal.
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10.5. Further research
Findings from this project have also highlighted the need for further research:
15. Monitoring of PV systems using export meters to measure the exact amount of
electricity households typically use from PV systems.
16. The experiences of private households with PV, including those who have
purchased systems and those who have used a rent-a-roof scheme.
17. The experiences of households with other renewable technologies such as solar
hot water systems and heat pumps, and the need for related guidance.
18. The effectiveness of different formats of advice and behaviour change
interventions in relation to engaging tenants with microgeneration.
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