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NHS
N e/ AREA BASED SCHEMES

Ayrshire WALL INSULATION ENERGY AGENCY
&Arran EVALUATION (Parts 1 to 3) RO EAR ANNIVERS AR

1.0 Introduction

This report summarises the findings of a three year evaluation, the aim of which is to investigate the
impacts of insulation upgrades administered through the Home Energy Efficiency Programmes for
Scotland (HEEPS): Area Based Schemes (ABS).

The project is a collaboration between the Energy Agency; NHS Ayrshire and Arran (Public Health);
South Ayrshire Council, East Ayrshire Council and Dumfries & Galloway Council.

This report combines the findings of our previous studies (Part 1, 2 and 3) which investigated
households located throughout South Ayrshire, East Ayrshire and Dumfries & Galloway between
2015 and 2019.

Figure 1: Evaluation Timeline
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1.1 Project History

The project was brought about following the creation of steering group formed of the Energy
Agency, the NHS Ayrshire and Arran (Public Health), South Ayrshire Council, East Ayrshire Council
and the Scottish Government. The stakeholders had a shared interest in assessing the impacts of
the HEEPS:ABS programme in the South West of Scotland region. An initial feasibility study, led by
the Public Health team at NHS Ayrshire and Arran, took place between April and September 2015
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and included a literature review and semi-structured interviews with eight households who had
participated in the HEEPS:ABS programme. The interviews explored the changes that may be
related to the insulation and included the environmental condition of the property, differences in
heating patterns and fuel expenditure as well as changes in physical health or mental well-being.
Positive impacts reported included reduced fuel bills, increased warmth and comfort within the
home, decrease in noise and an improvement in the external appearance of the property. In cases
where such benefits were not apparent, this was typically attributed to other elements of the home
needing to be improved e.g. windows or roof. Some health impacts were also evident with two
reports of improved physical health and three reports of an improved mood following the insulation
upgrades.

The pilot study highlighted that there would be value in exploring the impacts of the HEEPS:ABS
programme in more detail with a larger sample and taking into account confounding factors such as
the baseline quality of the properties and whether any other energy efficiency improvements (e.g.
new heating systems or double glazing) had taken place following the insulation upgrades. The full
scale evaluation was designed taking into account the responses and conclusions from the
qualitative interviews and was initially conceived as an 18 month project. The aim was to conduct
a controlled study on a cohort of households in South Ayrshire and East Ayrshire. Households
participating in the 2015/2016 HEEPS:ABS programme were recruited for this purpose and a control
group was also recruited from properties which been earmarked to take place in the following year’s
programme. A pilot study of environmental monitoring, conducted in collaboration with the
University of Strathclyde, was also included to explore methods of capturing temperature, relative
humidity and energy use data. The results acknowledged that there were various limitations to the
study including the small sample size, the relatively short follow-up time and the diversity of
properties types included. These issues were driven primarily by the annual allocation of funding
which results in a rather short window between the confirmation of project areas and the
commencement of the works. The number of eligible project areas was also limited by the fact that
assessment periods were designed to take place during the winter heating months (October to
March). In some instances, work may commence prior to October meaning that there is insufficient
time for households to be recruited. As a response to these limitations, a further retrospective
study was employed with the aim of capturing additional feedback from households who were not
eligible for the prospective study. This again focussed on households from South Ayrshire and East
Ayrshire however, in this instance, participants were recruited from project areas which had
received insulation measures between 2014 and 2016.

Additional funding was made available from the HEEPS:ABS budget in order to conduct further
monitoring and evaluation. The previous research outputs therefore became Part 1 of a longer term
evaluation project. Following the recommendations of the Part 1 reports, Part 2 was developed
with aim of including additional project areas, increasing the level of environmental monitoring and
providing a greater representation of rural areas and internal wall insulation projects. Dumfries and
Galloway was therefore included as a new project area for Part 2 and a new cohort of participants
was recruited from the 2016/17 HEEPS:ABS programme. Unfortunately, it was not possible to
recruit a control group from this element of the study as the project areas for the following year’s
programme were not identified until after the required recruitment window. This second phase of
the prospective study was again supplemented with a retrospective study, which in this instance
focussed only on the Dumfries and Galloway area. This decision was made on the basis that
Dumfries and Galloway was not represented in the previous study and that there was an
opportunity to gain new insights from this group, particularly in terms of rural properties and
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properties receiving internal wall insulation upgrades. Following the first two years of the
evaluation, a third prospective cohort was then recruited from the 2017/18 programme.

2.0 Methods

A total of 211 households have participated in a prospective study involving a baseline and follow-
up assessment. This consisted of 76 households in South Ayrshire, 102 households in East Ayrshire
and 33 households in Dumfries & Galloway. A further 120 households have also participated in the
retrospective study (follow-up assessment only). This included 39 households from both South
Ayrshire and East Ayrshire in addition to 42 properties in Dumfries and Galloway with a total of 311
households.

Due to the opportunistic sampling methods, the sample was not representative of the overall
HEEPS:ABS programme. The results presented in this report are therefore applicable only to this
group and should not be generalised to the wider population.

A mixed methods approach was adopted involving:

Household questionnaires

(n =211 prospective, n = 120 retrospective)

Includes questions regarding heating patterns, thermal comfort levels,
expenditure on fuel, ventilation habits, condensation/dampness and
overall satisfaction with the property and neighbourhood.

Health questionnaires

(n = 204 prospective, n = 119 retrospective)

Includes the SF-36 general health questionnaire and additional questions
on long term health problems, recent health service and seasonal ilinesses.

LN

Energy Performance Certificates (EPCs)

EPCs were also complied for each property allowing predicted changes in
energy performance to be compared with the results from the
environmental monitoring and the household questionnaires.
Environmental monitoring

(n = 127 prospective)

Monitoring of internal temperature, relative humidity and energy
consumption data over a period of at least three weeks. Weather data was
also captured at each monitoring location.

2.1 Aims and Objectives

A collaborative working group involving the NHS Ayrshire and Arran (Public Health); the Energy
Agency; South Ayrshire Council, East Ayrshire Council, Dumfries & Galloway Council and the Scottish
Government has been established in order to investigate the impacts of the HEEPS:ABS programme
in the West of Scotland. The particular aims of the project are to:

6 of 37



Area Based Schemes Evaluation — Parts 1 to Part 3 (October 2019)

. Evaluate the impacts of external (or internal) wall insulation upgrades in relation to
improvements in energy efficiency, the health of the occupants and any other significant
benefits

. Obtain perspectives from households who have participated in the Area Based Schemes
regarding their experiences of the initiative

. Develop a methodology for continued evaluation to be incorporated into future schemes

In relation to the above aims, a mixed methods research project involving a sample of households
located throughout South Ayrshire, East Ayrshire and Dumfries & Galloway has been developed.
The specific objectives of the overall study include:

o Development of an evaluation procedure including the continued development of
appropriate assessment tools and analysis methods

. Identification and recruitment of suitable study participants

o Pre-intervention data collection and analysis (where possible)

. Post-intervention data collection and analysis

. Provision of conclusions and recommendations

2.2 Population

The target population for the study was households in South Ayrshire, East Ayrshire and Dumfries
& Galloway receiving either external or internal wall insulation upgrades through the HEEPS:ABS
initiative. For the prospective element of the study, eligibility was further restricted by the proposed
installation dates as it was necessary to include a pre-intervention assessment during the winter
months. Projects which were scheduled to commence prior to November were therefore excluded
from the study. Similarly, only households who had registered for HEEPS:ABS programme during the
recruitment phase (typically October to February) were invited to take part in the evaluation
meaning that those who registered for the programme after the recruitment period were also
excluded. As illustrated in Table 1, the target group was therefore based on eligible households
rather than the entire annual programme.

Table 1: Installation Timeline (Prospective Study)
Programme Year
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For the retrospective element of the study, the target population was restricted to those who had
received the insulation measures at least a year prior to the recruitment period. As shown in Table
2, the target group typically spanned two programme years however only projects which were
completed prior to October (Q2 reported completions) in the second programme year were deemed
eligible. This ensured that the participating households had experienced at least one full winter
season with the new insulation however the length of time between the installation and the
retrospective assessment typically varied between 6 months and 18 months. Furthermore,
participants who had not been living in the property in the winter prior to the insulation measures
were also excluded in order to target those where a pre-intervention and post-intervention

comparison could be made.
Table 1: Installation Timeline (Retrospective Study)
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2.3 Sampling and Recruitment

Following the identification of the target populations, the restrictions imposed by the installation
timelines resulted in the adoption of an opportunistic sampling method. The sample was therefore
drawn from eligible project areas rather than being representative of a given year of the HEEPS:ABS
programme. An overview of the annual installations in comparison to the number of eligible
households is provided in the table below. In the first three years of the evaluation, around a third
of the HEEPS:ABS participants have been eligible to take part in the prospective evaluation. While
the retrospective study has offered greater flexibility with regards to time scales, eligible households

form only around half of the overall programme.

8 of 37



Area Based Schemes Evaluation — Parts 1 to Part 3 (October 2019)

Table 3: Eligible Households

Prospective Retrospective
Total programme
Part 1 Part 2 Part 3 Total Part 1 Part 2 Total
South Ayrshire 346 484 480 1,310 583 n/a 583
East Ayrshire 614 602 386 1,602 1,052 n/a 1,052
Dumfries & Galloway 281 318 208 807 n/a 599 599
Total 1,241 1,404 1,074 3,719 1,635 599 2,234
L. . Prospective Retrospective
Total eligible (estimate)
Part 1 Part 2 Part 3 Total Part1 Part 2 Total
South Ayrshire 99 289 223 611 309 n/a 309
East Ayrshire 143 270 43 456 446 n/a 446
Dumfries & Galloway 0 111 7 118 n/a 347 347
Total 242 670 273 1,185 755 347 1,102
% of total programme 20% 48% 25% 32% 46% 58% 49%

Recruitment methods have varied during the course of the evaluation. For the prospective element
of the study, this has been a consequence of differences across the project areas with regard to the
size of each project, the initial registration process for the HEEPS:ABS programme and when this
registration occurs in relation to the evaluation recruitment. The length of time between the initial
customer engagement and the recruitment window can vary considerably; some may have
registered for the HEEPS:ABS programme several months ago while others register in parallel with
the recruitment period.

Different approaches have therefore been required in order to target eligible households
effectively. For example, in the first two years of the prospective study, those who had already
registered for the insulation programme were initially contacted by letter and invited to participate
in the evaluation. Letters were sent to all of the eligible properties rather than a random sample.
Non-responding households were also contacted by telephone as a second invitation to participate.
Home visits were then arranged with households who either returned a signed consent form or gave
verbal consent for a researcher from the Energy Agency to visit the property. For those who were
recruited by telephone, signed consent was then obtained at this visit. As shown below this method
resulted in around a third of eligible households being recruited for the pre-intervention
assessment.

Table 3: Recruited Households

. Prospective Retrospective
Total recruited
Part 1 Part 2 Part 3 Total Part 1 Part 2 Total
South Ayrshire 16 (22) 27 (35) 33 (37) 76 (94) 39 n/a 39
East Ayrshire 42 (49) 40 (60) 20 (26) 102 (135) 39 n/a 39
Dumfries & Galloway n/a 27 (30) 6 (6) 33 (36) n/a 42 42
58 94 59 211
Total 78 42 120
(71) (125) (69) (265)
5% 7% 5% 6%
% of total programme 5% 7% 5%
(6%) (9%) (6%) (7%)
% of total eligible 24% (29%) | 14% (19%) | 22% (25%) | 18% (22%) 10% 12% 11%
Sample retention 82% 75% 86% 80% n/a n/a n/a

*Figures in brackets indicate pre-intervention assessments
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In the third year of the study, the initial registration forms for some of the project areas were
adapted to include a description of the evaluation project and an ‘opt-in’ option for those who
wished to be included in the research. Where possible, recruitment for the evaluation was therefore
integrated into the initial HEEPS:ABS registration which reduced the time between the initial
customer engagement and the pre-install assessment. There was also a change in the level of
customer engagement during this year of the programme meaning that all owner occupiers were
now offered a pre-install visit from the Energy Agency in order to provide information about the
overall scheme and the scope of works. This additional point of contact provided another
opportunity for participants to be informed about the evaluation and invited to participate.
Attempts were made to offer evening or weekend visits for those who were not typically at home
during working hours. All participants were included in a free-prize draw as an incentive and a prize
of £100 worth of shopping vouchers was awarded during each year of the evaluation.

Those who were eligible to take part in the environmental monitoring were also offered a tailored
feedback report with information regarding the property conditions and energy performance. This
resulted in a total of 265 households taking part in a pre-intervention assessment across the three
years of the study. These participants were then contacted during the following winter period and
invited to take part in a post-install intervention assessment. The final number of participating
households is illustrated in Table 4 with figures in brackets indicating the number of households
participating in only the pre-install assessment. An overall participant retention rate of 80% was
observed across the three years. Of the 54 households who participated in only the pre-intervention
assessment, there were eight cases (15%) where the insulation upgrades were not carried out,
seven cases (13%) where the participants were no longer living in the property and a further five
(9%) who no longer wished to participate. The remainder (63%) did not respond to letters or
telephone calls inviting them to participate in the follow-up assessment. While the final number of
participants included in each part of the study represents 14-24% of all eligible households, this
equates to only 5-7% of the overall HEEPS:ABS programme.

For the retrospective study, eligible households who had already received the insulation measures
were initially contacted by letter. In this case a boosted sampling strategy was adopted in order to
increase the level of representation for particular sub-groups. For example, Part 1 of the prospective
study had greater number of households from East Ayrshire compared to South Ayrshire as a
consequence of the opportunistic sampling. The retrospective study was therefore designed to have
equal representation from each local authority area. Similarly, Part 2 of the retrospective study was
design to include other underrepresented groups such as rural properties and internal wall
insulation upgrades. Letters were issued in phases and sent to random sample of addresses until
target values of each sub-group were achieved. Non-responding households were also contacted by
telephone and, as with the prospective study, home visits were then arranged with households who
either returned a signed consent form or gave verbal consent to participate. Evening and weekend
visits were again included in the appointment schedule and in this instance postal questionnaires
were also offered to those who were unable to facilitate a face-to-face appointment. The free prize
draw incentive was also used in the retrospective study. As shown below, the recruitment rates for
the retrospective study were slightly lower than the prospective study, perhaps due to the fact that
these works were already completed and there was no longer any active engagement with the
Energy Agency during the recruitment period.

2.4 Assessment Tools
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The outcomes which were measured during the study, and the specific tools employed to capture
this information are shown below. Further details of the methodologies applied for each assessment
tool are also provided

Table 4: Assessment Tools

Temperature change within the
home

Retrospective Study

Interview/Questionnaire
Environmental Monitoring

Interview/Questionnaire

Thermal comfort experienced in
the home

Interview/Questionnaire
Thermal Comfort Diary

Interview/Questionnaire

Changes in home temperature
management

Interview/Questionnaire
Environmental Monitoring

Interview/Questionnaire

Changes in fuel consumption

Interview/Questionnaire
Environmental Monitoring
Energy Bills/ Energy Performance
Certificates

Interview/Questionnaire
Energy Bills/ Energy Performance
Certificates

Changes in household expenditure
on fuel

Interview/Questionnaire
Environmental Monitoring
Energy Bills/ Energy Performance
Certificates

Interview/Questionnaire
Energy Bills/ Energy Performance
Certificates

Changes in energy efficiency

Environmental Monitoring
Energy Bills/ Energy Performance
Certificates

Energy Bills/ Energy Performance
Certificates

Impact on general health

Interview/Questionnaire

Interview/Questionnaire

(Where relevant) Impact on

Interview/Questionnaire

Interview/Questionnaire

respiratory and circulatory
diseases

Impact on mental wellbeing Interview/Questionnaire

(particularly emotional mood).

2.5

The majority of the data was collected during face-to-face interviews with the householders. In the
case of the prospective study, this involved the completion of pre-install and post-install household
questionnaires. This was a semi-structured questionnaire with questions regarding household
demographics, occupancy patterns, the general condition of the property, satisfaction with the
home and neighbourhood, household income, expenditure on fuel, thermal comfort and the
performance of the heating system. The post-install questionnaires included additional questions
regarding the participants overall experience of the scheme. Both stages of this assessment were
completed during the winter months (typically October to March). Individual health questionnaires
were also completed by occupants within the household who wished to participate in the health
component of the evaluation. This involved obtaining health scores using a validated general health
guestionnaire (SF-36) as well as some additional information recent health service use, the presence
of any relevant long term health conditions and recent cold/flu symptoms. The health questionnaire
was then repeated at the follow-up stage with some additional questions regarding any perceived
changes in health since the previous year. This included symptom specific questions regarding
changes in symptoms or treatments for those with a long term health conditions. Again these
guestionnaires were completed during the winter months.

Interview & Questionnaire
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For the retrospective study, the participants again took part in a face-to-face interview where
possible. The questions were similar to those adopted in the post-install questionnaire for the
prospective study however some additional open-ended questions were included allowing the
participants to share their individual experiences and provide more detailed answers for some of
the questions. In this case, responses were recorded using a dicta-phone where permission to do
so was granted by the participant. For the majority of topics, the respondent was asked to reflect
upon the conditions in their home prior to the insulation works and then compare this to the most
recent winter period. Some health related questions were also included for those who wished to
participate. This included questions regarding relevant long term health problems and any
noticeable changes in health status or symptoms since the insulation had been installed.

2.6 Environmental Monitoring

Selected households from the prospective study were invited to take part in more detailed
environmental monitoring which involved assessing the internal conditions and energy use of each
property. This facilitated longitudinal comparisons which demonstrate the conditions in the same
properties at two points in time. In this case the measurements were conducted approximately one
year apart with the monitoring taking place for a minimum of three weeks during the winter months.
Meter readings (gas and electricity) were also recorded at the start and end of each monitoring
period in order to estimate the energy consumption for each property. An initial pilot study was
conducted in collaboration with the University of Strathclyde in the first year of the evaluation using
a proprietary monitoring system (BuildAX) loaned from ESRU (Energy Systems Research Unit). This
was developed into more extensive environmental monitoring using equipment purchased by the
Energy Agency.

From the second year of the evaluation, a total of three loggers (Elitech RC-4HC temperature and
relative humidity loggers) were installed in each household: one in the living room, one in the
kitchen and one bedroom. These were positioned approximately at head height and away from any
direct heat sources. Measurements were taken at 15 minute intervals and an external data logger
(Gemini TinyTag) was also installed at each of the sites in order to measure the corresponding
external temperature and relative humidity for each property. These external measurements were
also used to calculate the number of heating degree days (HDD) at each site using a baseline
temperature of 15.5°C. The pre-install measurements were conducted during the winter prior to
the intervention while the post-install measurements were obtained during the winter following the
intervention. In Part 1, some additional cross-sectional studies were included whereby properties
in the control group (non-insulated properties) were compared with properties in the intervention
group (insulated properties). Details of the number of properties included in the environmental
monitoring are outlined below.

Table 5: Environmental Monitoring

Prospective Cross sectional
Part 1 Part 2 Part 3 All Control Intervention
South Ayrshire 4 21 33 58 6 0
East Ayrshire 5 26 20 51 19 15
Dumfries & Galloway n/a 29 6 35 0 0
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For properties with gas heating systems, average gas consumption was calculated by firstly
converting the overall consumption figures (in m3 or ft3) to kWh using the relevant conversion
factors. This was then divided by the number of monitoring days in order to give a daily mean
consumption in kWh/day. A weather adjusted figure was then calculated by dividing the overall
consumption by the number of heating degree days for that location giving an adjusted mean
consumption in kWh/HDD. The pre-install and post-install averages were then compared giving both
a daily saving (%) and an adjusted saving (%) for each property. A similar approach was adopted for
properties with electric heating systems however in those cases it was not possible to separate
electricity used for heating and general appliance use. Properties with oil or solid fuel heating
systems were excluded from this part of the analysis as it was not possible to measure fuel
consumption directly.

Temperature and relative humidity data was download from the loggers using Elitech RC software
and exported to Microsoft Excel. Average figures for each room were then calculated based on the
overall mean temperature (across the entire monitoring period), the daytime mean temperature
(based on measurements taken between 7am and 11pm) and the SHR mean temperature based on
the occupancy periods of the ‘satisfactory heating regime’. The latter figure was used to assess
whether the measured temperatures achieved the recommendations of the new Fuel Poverty
(Targets, Definition and Strategy) (Scotland) Bill. Satisfactory temperatures were defined by
achieving averages of 21°C in the living room and 18°C in other rooms for 9 hours on weekdays and
16 hours at the weekend. Even if this pattern did not reflect the actual occupancy patterns of the
households, the results gave an initial indication of properties which were considered to be below
the minimum standard.

Corresponding means for overall relative humidity, daytime relative humidity and SHR relative
humidity were also calculated for each room. In these cases the measured values were assessed
based on the UK Building Regulations (2010) which recommend a maximum daily average of 85%RH,
a weekly average of 75%RH or a monthly average of 65%RH. For each of the measured temperature
and relative humidity values, comparisons were made between the pre-install and post-install
figures for each property. Statistical significance was analysed and those with at least a moderate
effect size were categorised as a significant difference.

Weather adjusted temperature and relative humidity values were also investigated by normalising
the internal measurements to specified external conditions. Regression analysis was performed in
order to predict the average indoor conditions based on an external temperature of 5°C and an
external relative humidity of 90%RH. These external parameters were adopted in order to represent
a typical winter day. A further occupancy variable was also included in order to separate day and
night periods with daytime hours defined as 7am to 11lpm. This gave a normalised daytime
temperature and relative humidity and normalised night temperature and relative humidity for each
property. Again the differences between the pre-install and post-install figures were compared and
those with at least a moderate effect size were categorised as a significant difference.

2.7 Documentary Evidence - Energy Bills & Energy Performance Certificates
Participating households were asked to provide documentary evidence on their fuel bills for the
winter periods prior to and following the insulation upgrades. Where possible, information on fuel
costs and consumption figures were recorded from the customer’s energy bills. In the case of oil or
solid fuel heating systems, receipts for fuel purchases were also analysed.
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Energy Performance Certificated (EPCs) are also produced prior to and following the insulation
works. Each certificate requires an assessment of the property taking into account factors like
property size, the thermal performance of the building envelope and the efficiency of the heating
system. In Scotland these assessments are performed using the RASAP methodology. This is used
to generate a Primary Energy Indicator (PEI) value, measured in kWh/m2/year, and an estimate of
the annual CO2 emissions. These values are then converted into an Energy Efficiency Rating (EER)
and Environmental Impact Rating (EIR), both of which are measured on a scale of 0 — 100 where a
higher number indicates better performance. These values can also be converted to a performance
band (A-G) where again A represents the highest level of energy-efficiency.

The EPC also calculates the expected fuel costs for the property based on the modelled energy
efficiency and a standard heating regime. Where possible, the pre-install and post-install EPCs for
each property were obtained. This provided a like for like comparison based on a three year average
of weather data, allowing theoretical changes in Primary Energy Indicator (PEIl) values, Energy
Efficiency Ratings (EERs), Environmental Impact Ratings (EIRs), annual energy costs and annual CO2
emissions to be calculated. The predicted energy savings, based on the space and hot water heating
requirements detailed in the EPC, were also calculated a benchmark saving (%). An estimate of
cooking based on standard assumptions (BRE, 2014) was also included in this figure in order to give
a more accurate comparison with data obtained from the meter readings. Properties with sufficient
EPC data and measured energy use data were then categorised as below the EPC benchmark, close
to the EPC benchmark or as exceeding the EPC benchmark. Those which were considered close to
the benchmark were within a 10% error margin of the predicted EPC savings.

2.8 Statistical analysis

Microsoft Excel (Analysis Toolpack) and SPSS were used for all statistical analysis. The raw data
collected from the questionnaires was coded and converted to a digital format. Where appropriate,
statistical tests (parametric and non-parametric) were performed on the datasets in order to
identify any significant differences in the data. Statistical significance was determined at the p <0.05
level (95% confidence) unless otherwise stated. Due to the opportunistic sampling method, the
results presented in this report are applicable only to this group and should not be generalised to
the wider population. Where percentages area reported, reference should be made to the sample
size of the particular group or sub-group as samples of less than 30 may be presented in certain
parts of the analysis.

3.0 Results

There were 71 cases (21%) where other energy-efficiency improvements, such as window or heating
system upgrades, had taken place following the insulation works. There were also 43 households
(13%) where changes in occupancy had occurred during the study period, of these a total of 12
households had both energy-efficiency and occupancy changes (4%). These were seen as a
confounding factor given that the observed changes in energy use or thermal comfort in these
properties could not be wholly attributed to the insulation. Where appropriate, the results were
analysed both with and without these cases included.
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Table 6: Number of participating households

Prospective Retrospective
Study Study LCLEL
All cases n=211 n=120 n=331
Excluding cases \N.Ith known n=153 n=76 n =229
confounding factors

The breakdown of households by the number of occupants and age is shown below.

Figure 2. Breakdown of households

H Number of Households At least 1 pensioner At least 1 child under 16
50%
45%
45%
40%
35% 229%
0% 29%
25% 23%
20%
15% 13%
10%
6%
5% a% =% > . 3%
0%
Sole occupancy Two occupants Three occupants Four occupants Five or more occupants
‘ Number of households: n=331 |

3.1 Property Conditions

Across both the prospective and retrospective elements of the study, the majority of households
gave positive comments regarding the changes to the property with 95% of the group (93%
excluding confounding factors) stating that the overall condition of their home had been improved
by the insulation.

Of the 307 properties that received external wall insulation rather than internal wall insulation, 91%
felt that the external appearance of their home had ‘improved a lot or a little’ while 79% of those
involved in whole street projects (n=291) also commented that the neighbourhood had ‘improved
alot’.

Excluding properties with known confounding factors, following the intervention there were
significant reductions in the number of households reporting issues with the lack of insulation in the
property, draughts and difficulties in regulating the temperature within the home. However reports
relating to the age or condition of the windows were still apparent at the follow-up stage. When
asked if there was a difference in the temperature of the property, four-fifths of households said
that it was much or a little warmer and that the house heats up more quickly once the hearing had
been turned on (80%), whilst many felt that the property retained the heat better after the heating
has been turned off (86%). Around six-tenths felt that there was more even distribution of heating
in the home (61%) and that they had more control over the temperature of their home (64%).
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Figure 3: Reported Changes in Temperature (n=330)

100% All'households n=330 M Agree M Neither M Disagree Households excluding
confounding factors
90% 87% 85% n=229
80%
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off my home off my home

Of the 97 households that mentioned issues with condensation and dampness (excluding cases with
confounding factors), a third reported that problems had improved following the insulation
measures. Only three households reported that an existing problem had worsened while 14
households (6% of the overall group) reported a new issue. While these problems were typically
minor, such as occasional window condensation, the results must also be qualified by the fact that
the observations were self-reported by the householders and based only on their experiences at the
time of the visit. Problems with condensation and dampness can however be intermittent and occur
only in severe weather conditions or be dependent on occupant behaviours. Overall householders
reported a reduction in steamed up windows (34% versus 26%, n=331), steamed or wet walls (12%
versus 6%), mould on walls (11% versus 4%) and staining of walls (10% versus 3%).

Figure 4: Reported problems with condensation or damp
40%

2506 249 Problems with condensation or damp (n=331)

30%

26%

25% M Pre Insulation

M Post Insulation
20%

15% 12%
° 11%

10%
10%
6%
- . . -
] 7
Steamed up windows Steamed/ wet walls Mould on walls Staining of walls

Following the intervention, 23% of the group had noticed a decrease in the level of noise. The
improved level of acoustic insulation offered by the scheme was therefore viewed as a secondary
benefit of the scheme. However five households (2% of the overall group) also reported an increase
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in the level of noise which was attributed to other elements of the intervention (e.g. gutters and
window sills). This was seen as a potential unintended consequence of the works.

It was found that 68% of the households who answered (n = 225) reported a reduction in the number
heating hours required to heat their homes to comfortable standard. A further 31%) had turned
down their main thermostat following the insulation upgrades while a fifth said that they had turned
down the thermostatic radio valve (20%). However, a minority (5%) said that their heating hours
had increased for various reasons including a harder winter and being at home more often.

Across both the pre and post installation elements of the study, there were significant reductions
in the use of coping strategies such as additional room heaters (38% versus 21%), blankets (19%
versus 14%), electric blankets (18% versus 10%), hot water bottles (24% versus 15%) and extra
layers of clothing (50% versus 32%). There were also fewer reports of participants limiting their
activities to certain rooms to keep warm. These findings were consistent when those with known
confounders were excluded from the analysis.

Smart meters were present in 101 households (31% of the overall group) and around half of these
were installed between the baseline and follow-up assessment. Prior to the intervention it was
found that 48% of the households did not monitor their energy use at all and only 14% reported
being more energy conscious since receiving the insulation.

In comparing data from the pre-install and post-install EPCs, the Energy Efficiency Ratings increased
by seven points on average and the percentage of properties achieving a Band C rating increased
from 19% to 68%. An overall energy saving of 23% was observed based on the Primary Energy
indicator values. The Environmental Impact Ratings also increased on average by 10 points and the
proportion of properties with Band C rating increased from 49% to 18%. This resulted in a 23%
reduction in annual CO; emissions. This data excludes properties where additional energy efficiency
interventions has taken place between the EPC assessments or where the EPC data was missing or
incorrect.

Table 7: Average EPC values*

n =180 (Std. Error) Pre-install Post-install | % Change
Primary Energy Indicator (kWh/m?/year) 300 (+10) 230 (+10) -23%
Energy Efficiency Rating (EER) 62 (1) 69 (1) 12%

% with EER of Band C or above 19% 68% -
Environmental Impact Rating (EIR) 57 (1) 67 (+1) 17%

% with EIR of Band C or above 10% 56% -
Annual Fuel Costs (£) £970 (+20) £770 (+20) -21%
Annual CO; Emissions (tonnes) 4.4 (+0.2) 3.4 (+0.1) -24%

* Excludes properties with additional energy-efficiency interventions or missing/incorrect EPC
data

Based on the EPCs, a 21% saving in average fuel expenditure was observed with figures for individual
properties ranging between approximately 5% and 40%. This was equivalent to average savings of
£210 per year.
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Prior to the insulation, it was estimated that 52% of the 176 households with sufficient income and
EPC data would be classed as fuel poor based on modelled fuel expenditure. The theoretical savings
calculated from the EPCs suggested this figure would be reduced to 35% at the follow-up stage.
Excluding cases where additional energy efficiency intervention had taken place (n=122), a similar
shift was observed (52% to 34%). These results do not account for the revised fuel poverty definition
in the forthcoming Fuel Poverty (Targets, Definition and Strategy) (Scotland) Act 2019.!

3.2 Fuel Costs

Over a third of the group (around half of those who were able to provide information on fuel costs)
reported that they had noticed a reduction in their fuel bills compared to the previous year (Figure
). On the other hand, 14% of the group reported an increase in their fuel bills while the remainder
had not yet noticed any difference. The results were similar when those with confounding factors
were excluded from the analysis however these figures are subject to uncertainty due to difficulties
in obtaining accurate data from the householders, fluctuations in energy prices and differences in
weather conditions. Of those who gave enough information about their fuel costs both before and
after the intervention (n = 230), just over a half reported a saving of between £1 and £200 (54% with
a mean saving of £31) while around a quarter said that costs were same (23%). A further quarter of
households reported that their bills cost between £1 and £130 more per annum (23% with a mean
increase of £23).

Figure 5: Reported Changes in Fuel Expenditure

All Households All (Excluding Confounding Factors)
M=331 MN=229

m Decrease w About the same ® Increase = Insufficient data ® Decrease ® About the same ® Increase ® Insufficient data

There are also other external factors which are likely to have influenced the entire sample such as
changes in energy prices and differences in weather patterns. For example, all of the major energy
suppliers announced price rises for electricity and gas customers for 2019. For example, combined
domestic energy bills in 2019 are estimated to have increased by 4.5% compared to 2018. This is an

L https://www.legislation.gov.uk/asp/2019/10/enacted
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average bill increase of £55 (from £1,234 in 2018) to £1,289 in 20192. Based on actual consumption
figures, the annual gas usage in the UK also decreased by 2%> due to warmer winter temperatures
of 2019 when compared to the previous year. There a slight decrease of 1.2%* in domestic
electricity use over the same period for the UK. It is likely that the householders would have
experienced small increases in their fuel bills across the study period based on these external
variables.

Figure 6: Temperature Data for Scotland®

Temperature Data for Scotland
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| Excluding cases with confounding factors or insufficient data, n= 26 |

When looking at energy costs between 2014 and 2019, the average expenditure each week on fuel
per household in the UK increased e.g. the cost for electricity including electric central heating was
increased over the time period by £1.61 per week whilst gas prices decreased by £1.96. This shows
that despite increased temperatures in winter there can still be increased costs for fuel that will
impact on households.

Figure 7: Average expenditure each week on fuel per household®

2 BEIS (2020) Quarterly Energy Prices United Kingdom, Quarter 4 (October — December) 2019. Available at:
https://www.gov.uk/government/publications/quarterly-energy-prices-june-2013.

3 https://www.gov.uk/government/statistics/gas-section-4-energy-trends

4 https://www.gov.uk/government/statistics/electricity-section-5-energy-trends

> https://www.metoffice.gov.uk/pub/data/weather/uk/climate/datasets/Tmean/date/Scotland.txt
6 https://www.gov.uk/government/statistical-data-sets/annual-domestic-energy-price-statistics
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Average expenditure/ week on fuel per consuming household in the UK
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3.3 Thermal Comfort

Following the insulation works, the majority of the group (80%) felt that the overall temperature
had increased with 41% (38% excluding cases with confounding factors) describing their home as
‘much warmer’.

As shown below, there was a significant increase in the number of households reporting that they
were “always” kept warm enough during winter (increase from 46% to 73%). These results were

similar when those with known confounding factors were excluded (increase from 48% to 74%).

Figure 8: “Does Your Heating Keep You Warm Enough During Winter?”
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Figure 9: “Does Your Heating Keep You Warm Enough During Winter?”
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34 Environmental Monitoring

3.4.1 Prospective Case Studies

Satisfactory temperatures were defined as achieving averages of at least 21°C in the living room and
18°C in other rooms for 9 hours on weekdays and 16 hours at the weekend. Increased temperature
targets (23°Cin the living room and 20°C in other rooms for 16 hours per day) may be more suitable
for vulnerable households where the occupants are either elderly (over the age of 75) or infirm.

The number of households achieving satisfactory temperatures in all rooms was similar at both
stages of the assessment (30% at pre and 31% at post install). A quarter of the group were within a
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10% error margin of the temperature target and again this proportion was the same both pre and
post the insulation upgrades (25%).

Figure 10: Temperature Categories
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Just under a third of the households without any confounding factors achieved satisfactory
temperatures at both stages of the study (27% versus 31%) while the homes that had at least one
room that had an unsatisfactory temperature decreased slightly from the pre stage (36%) to the
post stage (32%). The majority of households are therefore achieving temperatures which are at
least close to targets of a standard heating regime, it should be noted that these figures do not take
into account the enhanced heating regime required for vulnerable households.

Figure 11: Temperature Categories Excluding Homes with Confounding Factors
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In comparing the energy consumption figures for those with sufficient data, there was no significant
change in the average daily gas consumption between the pre and post monitoring periods. For all
households the adjusted daily gas use (KW/hr/day) decreased by 5.5% while for the households
without any confounding factors the overall decrease was 5.9%.

Figure 12: Average Daily Gas Consumption

Adjusted Gas Use KW/hr/day Adjusted gas use KW/hr/day
n=115 excluding confounding factors n=g1
=0.0 47.4 50.0 48.1
a1.8 5.4
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40,0 A0.0
35.0 35.0
30,0 30,0
25.0 50
200 20,0
1.0 15.0
0.0 10.0
5.0 5.0
0.0 0.0
Pre Insulation Past Insulation ’ Pre Insulation Post Insulation

The gas usage for all homes with enough data was adjusted based on weather conditions and
additionally excluded properties with confounding factors from the analysis. There was an overall
reduction of 17% for homes that used gas this decreased slightly to 15% for homes that had both
gas heating systems and confounding factors. There was therefore a small but statistically
significant improvement in the energy performance of the properties once the differences in
weather patterns had been taken into account.

Figure 13: Average Weather Adjusted Gas Consumption
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For the households who had sufficient data to explore the temperature differences showed that
there was evidence of an increase in the average daytime temperature in both the living room and
main bedroom while the differences observed in the kitchen were smaller and not statistically
significant. As shown below, these improvements continued following any adjustments for the
weather conditions and excluding properties with confounding factors however, the overall
increases were still small (less than 1°C).

Figure 14: Average Weather Adjusted Daytime Temperature

20.2
Excluding cases with confounding factors
— 20.1

20.0 20.1
5 1.6%
i 19.3 increase 4,7%
ar 19.7 Increasa
= 1.5% .
2

19.4
E
Pl

19.2

1.0

18.8

Living Room (n=99) * Kitchen (n=99) Bedroom (n=93) *
® Pre-install B Post-install

Overall there was a decrease in the average relative humidity values in all three of the monitored
rooms; the living room, main bedroom and kitchen. This was consistent following the adjustments
for weather conditions and when the households with confounding factors were excluded from the
analysis. Whilst the majority of households were within the recommended humidity range of 40 to
60%RH prior to the insulation, there were 49 rooms where there was evidence of high relative
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humidity during the initial assessment. Following the installation of the insulation, only 17 rooms
exhibited average relative humidity values which exceeded the recommended maximum of 65%RH.
Excluding cases with confounding factors, the percentage of rooms with high moisture levels (from
a total of 283 monitored rooms), was reduced from 13% to 5%.

Figure 15: Average Weather Adjusted Daytime Temperature
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After the post-monitoring phase of the study just over a quarter of households (26%) were showing
evidence of both temperature and energy-efficiency improvements. A further 57% of households
demonstrated either a temperature increase or a reduction in energy use. It can therefore be
concluded that once households with known confounding factors are excluded, over four-fifths of
households (83%) were found to be experiencing a measurable improvement in at least one of these
outcomes.

Figure 16: Observed Post Changes from Environmental Monitoring
(Excluding cases with confounding factors or insufficient data, n= 86)
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In comparing these results to the predicted energy savings, 16% of the properties with sufficient
data exhibited a saving which exceeded the predicted benchmark (see Appendices) for that property
type based on Energy Performance Certificate data. In these cases the occupants had typically made
additional energy efficiency improvements e.g. double glazing or loft insulation or made behaviour
changes such as turning the thermostat down or reducing heating hours which reduced their overall
energy use. For properties within this category, gas usage was reduced by 47% on average giving
typical savings of around £260 per year.

Over a fifth of the group (23%) achieved savings which were very close to the benchmark figures. In
these cases, gas consumption was reduced by 20% on average giving estimated savings of £90 per
year.

For the remaining properties (61% of the group), the savings were found to be below the predicted
benchmark and 10 of these households exhibited an apparent increase in gas consumption. This
gave average savings of only £10 per year for this group. This is likely due to the discrepancies
between the EPC assumptions and the actual energy use profile of each dwelling. Given the
observed temperature improvements, it also likely that some of the potential energy savings have
been offset by gains in thermal comfort.

3.5 Health

There were 323 adults who participated in the health component of the study however only 202
participants completed a pre-install and post-install health questionnaire. In addition to the
aforementioned confounding factors relating to the property, some of the participants in the health
study also reported individual lifestyle or medication changes as well as injuries or operations which
occurred between the two assessment periods. Excluding these cases, a total of 139 participants
were assessed in relation to changes in SF-36 scores. Part 1 of the study included a control group
however statistical analysis for the three year aggregate study was limited to comparisons between
the baseline and follow-up assessments.
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In the majority of cases the environmental conditions were found to be close to the recommended
temperature standards and unlikely to be harmful to the health of the occupants. Fuel costs were
also not seen as a major financial concern in the majority of households. While this does not prevent
participants from benefitting from the insulation, measurable impacts on either physical or mental
health may be more difficult to detect if the baseline conditions are already satisfactory.
Nonetheless, the overall study has provided further evidence of proximal outcomes (e.g. improved
housing conditions, increased indoor warmth/comfort, increased pride in the home and reduced
fuel bills) which have known links to longer term health impacts. This supports the theory that
insulation retrofits can provide the initial steps in health improvement pathways. While our study
was unable to measure some of the longer term outcomes, some observations regarding more
immediate impacts on health are offered:

From the health results (the SF-36 results’ — see Appendices), the observed increases in the
aggregate physical health and mental health scores were not statistically significant when
considering the group as a whole. However following the exclusion of cases with known
confounding factors (n=139), a small increase in the average physical health scores was observed
(increase from 73 to 77). Overall there were no significant differences in score changes when
comparing between those who had a limiting health conditions and those who did not.

Figure 17: Aggregate Physical and Mental Health Scores
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As shown in the chart below, there was an apparent relationship between perceived warmth
improvements and increases in the SF-36 scores. For example, increases in the aggregate physical
health score were greatest for those who described their home as ‘much warmer’ compared to only
‘a little warmer’ or ‘about the same’. However, when assessing the differences based on the
measured temperature improvements as obtained from the environmental monitoring, the results
were less clear. Only 70 participants had sufficient data for this analysis to be performed and there

7 https://www.rand.org/health-care/surveys_tools/mos/36-item-short-form.html
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were no significant differences between those with measurable warmth improvements and those
where the temperatures remained consistent.

Figure 18: Aggregate Physical Health Scores vs Perceived Temperature Change
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Overall there were thirty-three anecdotal reports of physical health improvements in adults. This
included eight reports of improvements to respiratory conditions (e.g. COPD and asthma) and
twelve reports of reduced seasonal illness (e.g. colds and flus). Six participants reported reduction
in pain or improved mobility while there were also seven reported cases of improved respiratory
health in children. Some of these may have been influenced by other confounding factors such as
lifestyle or medication changes.

There were a further fifty-six reports of improved mood and mental well-being which were typically
linked to increased comfort and satisfaction with the home and reductions in fuel expenditure.
While there were no statistically significant changes in recent health service use based on self-
reported data, an investigation of longer term health service use trends has also been performed.
Based on a three year aggregates of clinical data, it was found that there was no statistically
significant difference in admission rates for respiratory events in the intervention postcodes
whereas both the health board region as a whole and comparative ‘control’ postcodes exhibited an
apparent increase in admission rates over the same period.

3.6 Installation

There were some mixed reports with regards to the installation process. Positive comments were
made regarding the efficiency and the work ethic of specific contractors while negative comments
were linked to issues with mess and delays to the work. Despite these issues, the majority (93%)
stated that they would recommend the scheme to others.
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4.0 Conclusions

A mixed methods approach has been used to evaluate the HEEPS:ABS programme over a period of
three years. Direct engagement with recipients of the intervention and the collection of empirical
data has provided evidence of the broad range of outcomes associated with this type of scheme.
All of the households reported an improvement in at least one of the expected outcomes which
included reductions in fuel costs, increases in thermal comfort and more general improvements to
the building fabric. High levels of satisfaction were reported with regard to the improved
appearance of individual properties and the general neighbourhood alongside reported reductions
in noise and improvements to condensation or dampness. While some potential unintended
consequences were highlighted, overall the impacts of the scheme have been consistently positive
with the majority of households stating that they would recommend the scheme to others.

The properties have been targeted on the basis of poor energy efficiency within areas at risk of fuel
poverty. In considering the three year evaluation as a whole, this has generally been achieved with
only around a fifth of the properties achieving a Band C EER rating at the baseline stage and over
half of the sample estimated to be in fuel poverty. However the baseline conditions do appear to
vary depending on the specific project area. For example, only 6% of properties in the Retrospective
Studies had a Band C rating prior to the installation while in the first year of the Prospective Study,
27% of the properties already achieved this target. Fuel poverty rates were typically lower in
Dumfries and Galloway than in South Ayrshire and East Ayrshire. Therefore while the same broad
eligibility criteria is applied, there is still a wide variation in energy performance based on the EPC
figures. This variation is further complicated by the fact that EPC assessment of energy efficiency is
based on theoretical assumptions and not always a true reflection of how energy is used in an
individual home. Throughout the study, it was apparent that energy savings were lower than the
EPC benchmark and a few households also showed an apparent increase in energy use. The
monetary savings experienced by the participants at the time of the follow-up visits were also
generally lower than the EPC estimates. Furthermore, even if the theoretical average saving of £210
per year was to be achieved, this would result in a typical payback period of over 25 years. While
this gives a limited return on investment based on fuel savings alone, it is important to acknowledge
the wider benefits of the HEEPS:ABS programme on individuals and communities which although
difficult to quantify, may offer other financial gains. This includes potential improvements to health
and wellbeing through improved living conditions, regeneration of neighbourhoods and increased
property values as well as the contribution to climate change targets through avoided carbon
dioxide emissions.

With regards to thermal comfort, there have also been clear temperature improvements across all
elements of the study which may at least partly explain the limited reductions in energy use. The
majority of the group reported improvements to the internal conditions within their home including
increases in overall temperature, improved heat retention and reductions in the need for coping
strategies during winter. These perceived improvements were substantiated by the empirical data
obtained as part of the environmental monitoring. After controlling for external variables, such as
differences in weather across the two monitoring periods and cases with known confounding
factors, overall increases in the average temperature of both the living room and bedroom were
observed and nearly half of the group exhibited a significant increase in the temperature of at least
one room. There was also an overall decrease in relative humidity values and fewer properties
exceeded the recommended maximum at the follow-up stage. The potential energy savings have
therefore been at least partly absorbed by gains in thermal comfort suggesting a potential “rebound
effect”. Overall the majority of the properties included in the environmental monitoring
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demonstrated a significant improvement in either the energy performance or the environmental
conditions.

While there has been an apparent shift in fuel poverty rates, with fewer households estimated to
be at risk of fuel poverty at the follow-stage, the energy efficiency of the home is only one
component of this issue. Given that over a third of the group were still spending more than 10% of
their income on fuel after participating in the scheme, there is a clear need to address the other
drivers of fuel poverty (fuel costs, income and how energy is used in the home) alongside any
improvements to the energy efficiency of the building itself. While external variables like energy
prices are considered out with the scope of this study, income based interventions such as benefits
checks could be further integrated into the customer journey through signposting or referral to
relevant support organisations. In terms of behavioural factors, the participants are offered post-
install energy advice as part of the process however the approach has not been consistent across all
years of the programme. It is therefore unclear what impact this advice may have had on how the
participants use energy in the home and whether they have followed any of the recommendations
regarding tariff or supplier switching. A longer term follow-up may be required in order to these
outcomes to be fully assessed.

Wider impacts on health and well-being have also been investigated throughout the study however
differing methodologies have been applied to the Retrospective and Prospective elements. With
both approaches, the anecdotal reports provide evidence of improvements to specific health
conditions (e.g. asthma, COPD and arthritis) and more general well-being and mood which the
participants themselves attribute to the home. These changes appear to stem from increased levels
of satisfaction with the home and neighbourhood as well as the perceived thermal comfort
improvements and reductions in fuel expenditure. Beyond the anecdotal level, an aggregate study
of the SF-36 scores gathered from all years on the study has confirmed a relationship between
perceived warmth improvements and increases in physical health scores. This suggests that for
health benefits to be fully realised, the participants need not only to receive the intervention, but
they must also feel that it has improved the conditions with their home. Interestingly these
differences were not sustained when the same analysis was applied to those with measurable
temperature improvements in the environmental monitoring study. This may point towards a
stronger link between perceived temperature improvements and health than actual temperature
improvements and health.

Overall the combined findings from Part 1 to Part 3 give a broader view of the HEEPS:ABS
programme beyond a single funding year. Recruitment is still however opportunistic meaning that
even this larger sample is not representative of the wider population. The failure to recruit a
suitable control group beyond the first year of the study also highlights the limitations of an annual
budget and the inability to forward plan. Nonetheless, it is recommended that monitoring and
evaluation of future schemes continues in order to build upon the existing findings.

30 of 37



Area Based Schemes Evaluation — Parts 1 to Part 3 (October 2019)

5.0 Recommendations

The number of households included in the study was restricted by timescales of the HEEPS:ABS
programme and the sample was not representative of the overall population. Alongside the lack of
an appropriate control group, this limits the statistical power of the analysis. Continued evaluation
of future programmes, with possible inclusion of a control group, would allow for alternative
construction types and neighbourhoods to be investigated and compared.

Despite the fact that the HEEPS:ABS programme is targeted at fuel poor areas, there were many
cases where the baseline conditions were already satisfactory and the opportunity for potential
improvement was somewhat limited. Conversely, there were properties which achieved a Band C
Energy Efficiency Rating at the follow-up stage despite failing the required temperature standards.
Therefore the assumptions made as part of the EPC assessments do not always reflect the realities
of occupant lifestyles and heating patterns. While EPCs provide a useful indicator of the theoretical
energy performance, these should continue to be supplemented with empirical data in order to
effectively target future project areas and to evaluate the impacts of the scheme more accurately.

Over the three years of the project, the post-installation advice given to the participants has not
been consistent. For those involved in the environmental monitoring, while tailored feedback
reports are provided following the second phase of monitoring, there has been no further follow-
up beyond this point. This makes it difficult to ascertain whether any further behavioural changes
have been prompted by this advice. Although all years of the study have provided evidence of
adaptive behaviours with regard to the use of the heating system, the majority of the group still
paid little attention to their use of energy in the home and there were few reported cases of changes
to ventilation or laundry habits. The environmental monitoring also highlighted cases where the
moisture levels were out with the recommended range. Households should continue to be
provided with generic behavioural advice as part of the handover process however tailored advice
regarding effective ventilation strategies and maintaining a healthy environment in the home
should also be provided as part of the feedback reports. A further follow-up may be needed to
determine the impact of these recommendations.

The fact that more households were not lifted from fuel poverty highlights the need to address
drivers other than energy performance. While the focus of the HEEPS:ABS programme is to insulate
the building fabric, there may be opportunities to refer or signpost participants to other
organisations with regard to supplier/tariff switching or financial support. Feedback reports could
include specific guidance on maximising the monetary benefits of the insulation system as well as
contacts for other relevant organisations. A further follow-up may be required in order to assess
the outcomes of any referrals.

The impacts of the wall insulation may be off-set by other factors such as inefficient heating systems
or poor windows. At the follow-up stage, the majority of the sample (86%) reported at least one
other issue with the heating system or building fabric and more than 100 properties will require
additional energy-efficiency improvements in order to meet the proposed Scottish Government
target of a Band C by 2030. Where possible, a whole house approach should be adopted in order
to identify other potential measures which could be implemented alongside the insulation works
or as part of a future programme.

Despite the fact that the baseline and follow-up assessments were conducted during the winter
months, there were some instances where the difference in the average external temperatures
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exceeded 4°C, this was particularly apparent in Part 3. This reiterates the importance of controlling
for the weather conditions as part of the assessment and the need to include external
temperature monitoring as a part of any future evaluations.

The statistical power of the health analysis is still limited by the size of the sample, the length of the
follow-up period and the difficulties in identifying a suitable control group. It is recommended that
health data collection is continued for future programmes with the inclusion of a control group if
possible. Further postcode level analysis should also be further developed in partnership with
the NHS Ayrshire and Arran.

There were few families with children included in the study despite efforts to offer evening or
weekend appointments for working parents. The study therefore includes limited data on the
impact of the insulation upgrades on the health and general well-being of those who are under 16.
Alternative data sources should be explored to ensure that the experiences of families and
children are understood more fully.
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Appendices
EPC Information

Energy Performance Certificate’s (EPC) require an assessment of the property taking into account
factors like size, the thermal performance of the building envelope and the efficiency of the heating
system. In Scotland these assessments are performed using the RASAP methodology®. This is used
to generate a primary energy indicator value, measured in kWh/m?/year, and an estimate of the
annual CO; emissions. These values are then converted into an Energy Efficiency Rating (EER) and
Environmental Impact Rating (EIR), both of which are measured on a scale of 0 — 100 where a higher
number indicates better performance. These values can also be converted to a performance band
(A-G) where again A represents the highest level of energy-efficiency. Alongside these figures, the
EPC also calculates the expected fuel costs for the property based on the modelled energy efficiency
and a standard heating regime.

Estimated energy costs for your home for 3 years*

Over 3 years you could save*

* based upon the cost of energy for heating, hot water, lightng and ventilation, calculated using standard assumptions
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The EPC assessment provides some comparisons over a three year period for the pre and post
installation. Annual fuel costs are calculated by adding the figure from the EPC (cost for space
heating, hot water heating, ventilation and lighting) to cost estimates for cooking and electrical
appliances based on the size and number of occupants in each property (BRE, 2014).

8 https://www.bregroup.com/wp-content/uploads/2019/09/RASAP_2012_9.94-20-09-2019.pdf
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Estimated energy costs for this home

Current energy costs Potential energy costs Potential future savings
Heating £1,818 over 3 years £1,266 over 3 years
Hot water £273 over 3 years £276 over 3 years You could
Lighting £321 over 3 years £189 over 3 years save £681

Totals|£2,412 £1,731 over 3 years

These figures show how much the average household would spend in this property for heating, lighting and hot water.
This excludes energy use for running appliances such as TVs, computers and cookers, and the benefits of any
electricity generated by this home (for example, from photovoltaic panels). The potential savings in energy costs show
the effect of undertaking all of the recommended measures listed below.

Relative Humidity

In relation to the observed moisture conditions, the humidity of the internal air is calculated not
only by the amount of moisture in the air (the absolute humidity) but also by the temperature of
the air. Relative humidity by definition is therefore the amount of moisture in the air relative to the
maximum amount of moisture which the air can hold at that temperature. The moisture content
can therefore vary depending on the temperature as well as the moisture content of the external
air, occupant activities and the ventilation dynamics of the property. The relationship between
temperature, relative humidity and ventilation can therefore be quite complex. Generally, a relative
humidity of 40-70%RH is considered acceptable (CIBSE, 2006) with the UK Building Regulations
(2010) recommending a maximum daily average of 85%RH, weekly average of 75%RH or monthly
average of 65%RH.

Fuel Poverty Index

Fuel Poverty Index (FPI) values have been calculated by dividing the annual fuel cost for the property
The figure below highlights the current definition and the proposed definition of fuel poverty®.

Fuel Poor and Income Poor Households, SHCS 2016
Current definition Proposed definition

- Income poor (before Income poor (after
Fuel poor total: 648,000 : Euel poor total: 584,000 \iotal
(28.5%) housing costs) total 23.8%) hots ing costs) total
o 557,000{22.7%) 543,000 (22.2%)
/ . S \
Fuel paor, not income
[poor: 249,000 (10_2%]

\
| poor: 67,000 (2.7%)
The Scottish Government is clear that households should be able to afford the heating and electricity

Tooor 470000,
(19.4%)

needed for quality of life. Once a household has paid for its housing, it is in fuel poverty if it needs

more than 10% of its remaining income to pay for its energy needs, and if this then leaves the

household in poverty.

Income poer, not fuel
poor: 157,000 (8.4%)

Fuel poor, not income
poar: 108,000 (4.4%)

Fuel and income
poor: 400,000
{16.3%)

The new definition takes other factors into account such as childcare costs and other outgoings such
as mortgage, rent, council tax, water and sewerage costs. The fuel costs necessary for the home
are more than 10% of the household’s adjusted net income, and after deducting such fuel costs and

9 https://www.gov.scot/publications/draft-fuel-poverty-scotland-2018/pages/4/
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the household’s childcare costs (if any), the household’s remaining adjusted net income is
insufficient to maintain an acceptable standard of living for members of the household.

An acceptable standard includes various factors:-
e the requisite temperatures are met for the requisite number of hours

e the household’s other reasonable fuel needs within the home are met.

EESSH ratings

The EESSH aims to encourage landlords to improve the energy efficiency of social housing in
Scotland. It sets a single minimum Energy Efficiency (EE) rating for landlords to achieve that varies
dependent upon the dwelling type and the fuel type used to heat it. The ratings reflect that some
dwelling types are more or less challenging to improve than others. The minimum EE ratings for the
2020 milestone are set out in the table below.

EESSH minimum ratings for 2020

| |EE Rating ( SAP 2009)
‘Dwelling type H Gas H Electric ‘
Flats | 69 || e |
‘Four-in-a-block H 65 H 65 ‘
‘Houses (other than detached)H 69 H 65 ‘
IDetached | e0 | 60 |

Social landlords must ensure that they achieve the relevant minimum EE ratings by the first
milestone of 31 December 2020 for all applicable social housing. The intention is that further EESSH
milestones may be set after this date, if it is necessary, to ensure that the energy efficiency of the
social housing stock continues to improve to ensure that the 2050 target as outlined in the Climate
Change (Scotland) Act is met.

Benchmarking Energy Savings

Benchmarking energy Savings are calculated for each household. This uses the estimates provided
in the EPC together with estimates for cooking, fridge, freezer and general electrical consumption,
the size of the household and the number of occupants, thereby providing a fuller picture of the
adjusted cost savings rather than just the cost for heating, lighting and hot water.

These have been calculated from changes in the modelled gas consumption (space heating and
(water heating) as predicted in the EPC, with adjustments made for estimated cooking use. The
benchmarks are therefore skewed by the assumptions made within the EPCs with regard to
occupancy. They also assume that a satisfactory heating regime is achieved throughout the year and
that the upgrades to the external fabric have achieved the expected improvements in thermal
conductivity.

The benchmark saving is calculated and should be +20% of the energy saving, therefore if 25% was
calculated from the EPCs we will only consider the actual energy savings close to that if they are
within a 20% error margin of that figure. So if 20% of 25% is 5% then we are looking for 25% +/-5%
(so anything between 20% and 30% would be considered close to the benchmark for that example).
For this example the benchmark saving is 25% but the actual energy savings are only 2% so it would
be considered below the benchmark.
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1 =Temp increase and actual energy saving

2 = Actual energy saving but temperatures similar

3 =Temp increase but no energy saving

4 = no temp increase and no energy saving

C = confounding factors e.g. extra or less people in the household during the monitoring period or
additional heat saving e.g. double glazing.

Health Questionnaire

All participants are asked to complete a health questionnaire both before and after the insulation is
installed and comprises of questions around:-

8.

No .k wNR

Limitations in physical activities because of health problems.

Limitations in social activities because of physical or emotional problems
Limitations in usual role activities because of physical health problems
Bodily pain

General mental health (psychological distress and well-being)
Limitations in usual role activities because of emotional problems
Vitality (energy and fatigue)

General health perceptions

The questionnaire is based on the 36 Item Short Form Survey (SF-36), a well-used and researched
self-reported measure of health.
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This report was prepared by the Energy Agency in partnership with NHS Ayrshire & Arran, East Ayrshire,
South Ayrshire Council and Dumfries & Galloway Council.

Please note that this is an ongoing evaluation and the results presented in this report will be subject to
revisions and updates. If you would like any further information on the study please contact:

Meena Bhagat
MeenaBhagat@energyagency.org.uk

Liz Marquis
LizMarquis@energyagency.org.uk
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