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Introduction

Housing associations are currently 
responsible for managing around 
27,000 dwellings in Ireland 
(approximately 1.5% of properties) 
and are “at the heart of the 
Government’s vision for housing” 
(Department of Environment, 
Community and Local Government 
(DECLG), 2011). This is due not 
only to the “constrained funding 
levels available for local authority 
construction programmes”, but also 
the proven capacity and expertise of 
Housing associations in delivering 
effective regeneration of housing and 
neighbourhoods in Ireland.

This report provides a strategy for addressing 
fuel poverty in the housing stock owned by 
Clúid Housing Association, Ireland’s largest 
housing association. It is a strategy that is 
evidence-based and cost-efficient. It has equal 
regard for both the technical and the human 
aspects of retrofitting houses - places which are 
more often perceived by residents as ‘homes’ 
rather than just houses. 

The report is in three sections. Section 1 reviews 
findings from current academic research on 
energy efficiency retrofits. It explores themes 
such as engaging tenants in the process that 
leads to energy efficiency installation. Issues 
around energy efficiency modelling and impact 
assessment are discussed and the value of using 
property archetypes is explored. 

Section 1 also explores the many ways in which 
households and the wider community can 
benefit from energy efficiency retrofits and the 
role of supplementary supports. These include 
assisting tenants with energy supplier switching, 
establishing bulk buying groups for heating oil 
and supporting behavioural change. 

Section 2 outlines the general determinants 
of fuel poverty risk for Clúid tenants – namely 
climate, access to mains gas, and rental 
costs. It concludes that dwellings in the North 
Central part of Ireland are subject to markedly 
colder conditions than those in the South 
East, with a 25% greater heating requirement. 
This conclusion helps guide the estimations, 
which are contained in Section 3, where 
a Basic Vulnerability Index and Extended 
Vulnerability Index are constructed. These 
two indices demonstrate that the worst areas 
of vulnerability for fuel poverty are in Clúid’s 
properties in the Central North, whilst those 
least at risk are in the West and the East.

The report comprises a grounded and 
evidence-based approach for tackling fuel 
poverty in Clúid’s housing stock. This approach 
gives due consideration to: diverse heating 
‘degree day1’ demands of houses in different 
parts of Ireland; the types of properties which 
make up the housing stock and the potential for 
making energy efficiencies. 

 

1 At temperatures of 15.5°C and above, heating of dwellings is 
not needed. A heating degree-day is the number of degrees 
(0 or more) that the average temperature, on a given day, falls 
short of that threshold.



Section 1

Housing  
and Energy 
Efficiency
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1.1 European energy context
 
 
For people throughout Europe 
being able to afford a warm home is 
considered a basic human right. In 
Ireland, 83% of people consider it 
essential to a decent quality of life 
(Thomson, 2014), as do 96% of people 
in Britain. 

People rate a warm home more essential to 
their lives than being able to eat two meals a 
day or having access to a refrigerator or washing 
machine (Gordon, 2013). The fact that a large 
proportion of Europeans are currently unable to 
afford this most basic human right is  
a cause for region-wide concern and action. 

At a more technical level, buildings account for 
more than 40% of Europe’s energy consumption. 
In Ireland, 64% of this is accounted for by the 
residential sector (International Energy Agency 
- Energy in Buildings and Communities (IEA-
ECBCS), 2008; Sustainable Energy Ireland 
(SEI), 2009). With such a large share of total 
consumption, improving the energy performance 
of buildings is key to achieving the EU objective 
of reducing energy consumption and greenhouse 
gas emissions by 20% by 2020. Addressing costs 
in the residential sector is the most cost-effective 
means of realising these savings, according to 
The EU Action Plan for Energy Efficiency. This has 
the potential to yield savings of 27% (Commission 
of the European Communities (CEC), 2006). 

Between March 2009 and March 2014, the Irish 
Government invested €163 million via the 
Better Energy Programme to support efficiency 
upgrades in older homes in an attempt to 
substantially reduce carbon emissions from 
dwellings (Department of Communications, 
Energy and Natural Resources (DCENR), 2014a). 
The efficiencies that upgrading measures (such 
as increasing attic and wall insulation, improving 
boiler efficiencies and heating controls) can yield 
are now well understood. More recently, the Irish 
Government has launched a €70 million fund 
for energy efficiency contracts in the public and 
commercial sectors (DCENR, 2014b).

All of this investment is timely, since Ireland’s 
housing stock is amongst the least energy 
efficient in Northern Europe (Ahern et al., 
2013; Lapillonne et al., 2012). Doyle and 
Davies (2013) estimate that Irish households 
consume around 31% more energy than the 
EU15 average.

A large contributing factor to the high energy 
consumption of the typical Irish home is that the 
nation’s housing stock has larger than average 
floor areas, and – in general - the greatest number 
of rooms in Europe (Federcasa, 2006). This alone 
makes the cost of domestic heating higher than 
average. The situation is further compounded by 
Ireland’s limited indigenous fossil fuel resources, 
which creates a heavy dependence on imported 
oil and natural gas (Hull et al., 2009).

An analysis of Ireland’s housing stock shows that 
43% are detached properties. This is more than 
double the proportion of detached houses in 
the North of Ireland (21%). Furthermore, 70% 
of this house type was constructed prior to 
the introduction of recent building regulations 
related to energy efficiency (Central Statistics 
Office (CSO), 2006). Since 75% of these 
are rurally located they cannot access gas. 
This predominance of older and detached 
properties (which are off the gas grid and often 
located in exposed areas) creates a particularly 
high risk for fuel poverty.

Addressing energy efficiency is the most cost 
effective and lasting method of addressing 
fuel poverty. Studies from the UK, Ireland, New 
Zealand, Germany and France (e.g. Boardman, 
2010; Scheer et al., 2013) are unanimous 
in confirming that improving the energy 
efficiency of the building outstrips all other 
popular options (most especially winter heating 
subsidies) in terms of value for money and long-
term impact. When enhanced energy efficiency 
of the home is combined with improved energy 
efficiency among tenants, along with cheaper 
prices for energy, levered from utilities, lasting 
impacts are made on the burden of energy bills, 
especially for people on low incomes.
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1.2 Social housing retrofits
 

The measures installed by social 
housing providers tend to be broadly 
similar, with a key commonality being 
the package approach, whereby 
potential energy efficiency retrofit 
measures are presented to residents 
in the form of packages or bundles,  
as summarised in Table 1. 

Gentoo are featured in the last row of Table 
1. They are a provider from the North of 
England who ran a pilot scheme across 1,200 
homes. The scheme allowed tenants to choose 
combinations of items, or indeed single 
measures, over and above the set bundles 
listed below. They found that the most popular 
energy saving bundle was the first, which 
installed a new boiler and double glazed 
windows. Half of those scoped opted for that 
combination of measures (Gentoo, 2013a). 

By comparison, just 10 per cent of their 
customers chose bundle 4 (Gentoo, 2013).

A study carried out in Glasgow combined 
energy efficiency retrofits with the installation 
of new kitchens and bathrooms, and later 
surveyed residents to identify the aspects of 
the programme which had been most welcome. 
Residents most often nominated their new 
front door as the element they liked most 
(Bond et al., 2012). This indicated the extent to 
which retrofitting can achieve greater resident 
satisfaction if the package on offer includes 
items which are only marginally associated with 
energy efficiency, but are nevertheless highly 
valued by residents.  

In other words, retrofit packages could 
conceivably include elements which make the 
upheaval of retrofitting more acceptable for 
residents, even if those particular elements, 
(such as a new front door) contribute little to 
carbon reduction or cheaper energy bills.

Table 1. Summary of energy efficiency packages offered by social housing providers

Organisation Energy efficiency packages

Social housing landlords  
in NW England (Brown  
et al., 2014)

Insulation: Cavity wall insulation, loft insulation, windows, doors.  
In some cases, external wall insulation
Heating: Predominantly gas-fired combination boilers
Ventilation: Mechanical ventilation, and in some cases,  
heat recovery provision.

Affinity Sutton (2011) Low: £6,500 (€7,858)
Medium: £10,000 (€12,089)
High: £25,000 (€30,234)

Gentoo (2013a) Bundle 1: A-rated boiler & Double Glazing
Bundle 2: Solar PV2

Bundle 3: Double Glazing and PV
Bundle 4: A-rated boiler, Double Glazing and Solar PV.

 

2 PV refers to photovoltaics and is a method of generating electricity using solar energy.
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Information on the cost per measure, or indeed  
property, is difficult to locate, with the exception 
of the Arbed scheme in Wales. This scheme 
refurbished more than 6,000 homes, the 
majority of which were social housing. 

A number of recommendations have been 
made by the Welsh Government on how  
to achieve the best prices during retrofits.  
Whilst they seem self-evident, they are  
worth recording: 
 
•  Collect good survey data. This is a common 

theme throughout the research literature, 
particularly as different property types have 
characteristics related to size, detailing 
and necessary fabric repair works that can 
result in higher than predicted costs. It is, 
for example, difficult to extrapolate directly 
from other countries, since a typical Irish 
home has a larger than average floor area 
and a greater number of rooms than other 
European countries (Ahern et al., 2013).

•  Ensure contractors are flexible and adaptable 
to minimise costs (e.g. by combining 
planned window replacements with external 
wall insulation).

•  Build good organisational capacity at 
commissioning level.

•  Booth and Choudhary (2013) also suggest 
that it may be more cost-effective to do 
“total” retrofit programmes that install many 
measures in combination. 

Table 2 contains details of best prices achieved 
for a range of measures and compares these 
with market prices estimated by the Energy 
Saving Trust (EST). Savings of between 20 and 
50 per cent were realised by Arbed projects, 
principally as a result of economies of scale 
achieved by bulk purchase and co-ordinated 
delivery of measures street by street (Welsh 
Government, 2011). A common approach when 
planning for large-scale retrofits, particularly 
when there are very different types of homes 
and locations in the mix, is to select some core 
property archetypes, often developed using 
detailed statistical analysis, such as multi-linear 
regression and clustering analysis (Famuyibo et 
al., 2012). As the housing association, Affinity 
Sutton states, developing archetypes mirrors 
a traditional asset management approach by 
looking at stock in terms of representative 
property types and areas. 

Table 2. Best prices achieved by Arbed for measures3 4

Measures3 Arbed economy  
of scale price

EST individual home price

Typical off-gas semi-detached solid walled property

Loft insulation to 270mm £100 (€120) Around £250 (€302)

ASHP4 and radiators £6,000 (€7,256) £6,000 - £10,000 (€7,256 - €12,093)

External wall insulation £7,300 (€8,828) £10,500 - £14,500 (€12,698 - €17,530)

Double glazing £2,400 (€2,901) £2,500 - £6,500 (€3,022 - €7,861)

Draught-proofing £50 (€60) Around £100 (€120)

Total for property type £15,850 (€19,168) £19,350 - £31,350 (€23,401 - €37,914)

Best prices for other measures

Solar hot water £2,600 (€3,144) £4,800 (€5,805)

Solar PV 1.5kWp £5,400 (€6,530) £6,000-£7,500 (€7,256 - €9,067)

Internal wall insulation £4,000 (€4,837) £5,500 - £8,500 (€6,651 - €10,279)

3 Around 6,700 measures were installed in over 6,000 properties across 18 of the 22 local authorities in Wales as part of Arbed Phase 1. 
Solid wall insulation was the most common measure installed (2,896), followed by solar PV (1,797), and solar thermal (1,066). By 
comparison, just 121 properties had an air source heat pump installed. See Welsh Government (2011) for full details. 

4 Air Source Heat Pump. These systems absorb heat from the outside air to heat a property.
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They further argue that grouping properties into 
archetypes makes it easier to devise a retrofit 
strategy and allows for financial modelling 
(Affinity Sutton, 2011). However, they also 
concede that this approach fails to recognise the 
effect of residents and their energy behaviour. 
For example, comfort taking can result in 
households using more energy than most 
models predict.

This will be discussed in the following section.

Exploring the extent to which archetypes might 
aid the delivery of a retrofit plan for Clúid 
properties could be a useful next step. 
Collecting good quality data from the outset, so 
that pre- and post-retrofit estimates of impact 
can be assessed will greatly facilitate analysis 
of overall cost-effectiveness. Providing other 
associations with evidence for good practice and 
impact seem very important, particularly given 
Clúid’s reputation as a leader in innovation. 

1.3 Assessing the effects: impact  
analysis using archetypes

 
One method for delivering accessible 
examples of impact and good practice 
involves combining archetypes with 
impact analysis. Some examples of 
these, based on area-based retrofitting 
in the North of Ireland are illustrated 
here. Based on the affordable energy 
strategy produced by the Department 
of Communications, Energy and 
Natural Resources (2011), the severity 
of fuel poverty in the archetypes 
discussed here can be categorised  
as follows:

Fuel poverty status Total required  
energy spend 

Not in fuel poverty Less than 10% of income

In fuel poverty
Between 10 and 15%  
of income

In severe fuel 
poverty

Between 15 and 20%  
of income

In extreme  
fuel poverty

More than 20%  
of income

They illustrate how simple individual assessments 
of people’s homes and personal circumstances 
can yield tailor-made retrofit plans, each with 
quite different impacts on energy expenditure 
and disposable income (Walker et al., 2014). The 
first profile is for a household that is close to being 
classified as fuel poor.

These exemplars are part of a larger analysis of 
the impacts of moderate-depth retrofits (Walker, 
2014). The larger analysis indicated the following: 

•  Providing a full package to households who 
are not in fuel poverty in the first place would 
make little impact, at best taking them from 
needing around 3.5% of their income for 
home energy to needing 2% instead. 

•  For those hovering on the threshold of fuel 
poverty, the impacts of a full package of 
measures would, similarly, have a modest 
impact (from needing 8% to needing 5%). 

•  For those just inside the fuel poverty group, the 
majority would be removed from fuel poverty 
with this basic package of measures, with the 
need to spend almost halving (from 13% to 7%). 

•  For households in the more extreme forms of 
fuel poverty, roughly half could be removed 
from fuel poverty. 

Taken overall, among the households who need 
15% or more of their income for domestic energy, 
a full package of measures would leave an 
estimated one-third still in fuel poverty. On a more 
positive note, these households remaining in fuel 
poverty would have a considerably reduced need 
to spend between 10.3% and 14.2%. In other 
words, they would have moved from the worst to 
the least severe level of fuel poverty.
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Single young adult 

This 36-year old single person lives in a large 
town and rents a mid-terraced property 
that was built between 1945 and 1976. The 
property’s main heating system is electric 
storage heaters. But the householder uses 
a secondary heating system in one room of 
the house. This is also electrically powered. 
The water supply is heated through the main 
electric heating system. 

The householder also uses an electric cooking 
stove. The property has some cavity insulation 
and double glazed windows, but roof insulation 
is estimated to be as low as 50mm. The 
householder has an estimated annual income of 
£14,000 (€17,626)5. The householder pays utility 
bills by direct debit. It is estimated that the total 
annual energy cost for this property would be 
£1,196 (€1,505) with 8.55% having to be spent 
on maintaining the home’s heat. The impacts of 
retrofit are illustrated in Table 3a.

Table 3a: Single young adult: Current energy efficiency status and modelled improvements 5 6 7

Dwelling component Current Potential improvements Indicative costs6 

Walls Some cavity insulation Full cavity insulation £300 (€377)

Roof 50mm loft insulation 
(assumed)

Top-up to 300mm £400 (€503)

Windows All double glazed None £0 (€0)

Draughtproofing Most windows 
draughtproofed

Draughtproof all other 
windows

£150 (€188)

Hot water cylinder Solid/spray foam 
insulation

None £0 (€0)

Heating system Electricity Switch to gas condensing 
boiler

£3,000 (€3,775)

Heating controls Cylinder thermostat Room thermostat, TRVs, 
programmer7 

£800 (€1,007)

Total annual  
energy cost

£1,196 (€1,505) £645 (€812) Total £4,650 
(€5,852)

Income £14,000 (€17,626) £14,000 (€17,626)

Fuel poverty index 8.55% 4.61%

5 Please note the income used in each archetype is self-reported income. It is likely this represents take-home pay, after taxes.
6 These estimated costs are based on Morris (2013) and Energy Saving Trust and Affinity Sutton (2011).
7 These are all forms of heating controls. Room thermostats allow you to control the temperature achieved via a heating system in a 

certain room/area of the house. Thermostatic radiator valves (TRVs) are fitted to radiators and control the flow of hot water, which in 
turn controls the temperature of each room. Programmers are similar to room thermostats, and control the time of day and duration 
that a heating system operates. 
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Young Family 

This couple with dependent children are in 
their mid-30s and privately rent a property 
in a small to medium town. This household 
is currently classified as fuel poor, with total 
energy costs representing almost 13% of 
income. The property is a mid-terraced house 
which was built between 1945 and 1976. The 
property’s main heating system is oil fired 
central heating, but the family also use a 
separate solid fuel heating system for one 
room of the house. 

The boiler was last serviced three to five years 
ago. The property has all doubled glazed 
windows and draught proofing, but no solid wall 
insulation. Roof insulation is estimated at 50mm. 
The family like to use a regular oil company and 
pay cash on delivery for their fuel. They use the 
pre-payment method for payment of electricity 
bills. Annual income is estimated at £25,000 
(€31,479) with the estimated annual energy cost 
being £3,126 (€3,935). The family would need 
to spend 12.50% of their annual income to keep 
the property at a comfortable level of warmth 
(see Table 3b).

Table 3b: Young family: Current energy efficiency status and modelled improvements

Dwelling component Current Potential improvements Indicative costs

Walls Solid wall (assume 
uninsulated)

Solid wall insulation £10,000 (€12,590)

Roof 50mm loft insulation 
(assumed)

Top-up to 300mm £400 (€503)

Windows All double glazed None £0 (€0)

Draughtproofing Fully draughtproofed None £0 (€0)

Hot water cylinder Solid/spray foam 
cylinder

None £0 (€0)

Heating system Conventional oil boiler Switch to wood pellet 
boiler

£12,000 (€15,108)

Heating controls None Room thermostat, TRVs, 
programmer, cylinder 
thermostat

£800 (€1,006)

Total annual energy 
cost

£3,126 (€3,935) £1,597 (€2,010) Total £23,200  
(€29,212)

Income £25,000 (€31,479) £25,000 (€31,479)

Fuel poverty index 12.51% 6.39%
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Pensioner couple 

This household consists of a couple - both over 
65 years of age with no dependent children. 
They privately rent a 3-bedroom end terraced 
house in a large town, built between 1977 
and 1984. The house has insulated cavity 
walls, single glazed windows and 50mm of 
roof insulation. The main heating system is a 
smokeless solid fuel heating system with boiler 
and radiators. The couple also use a secondary 
solid fuel heating source for their home. The 
couple do not know the age of their boiler or 
when the boiler was last serviced. 

They use a back boiler to heat the hot water 
and have a hot water tank thermostat to 
control the boiler temperature. The couple use 
an electric stove. They did not disclose how 
they pay for their solid fuel, but explained that 
they use a pre-payment method to cover their 
electricity costs. The couple’s annual income 
is around £11,000 (€13,849) with estimated 
total annual energy costs for the home being 
around £1,925 (€2,422). The couple would 
need to spend 17.5% of their income to keep 
their home warm. This means that could be 
classified as being in severe fuel poverty  
(see Table 3c).

Table 3c: Pensioner couple: Current energy efficiency status and modelled improvements

Dwelling component Current Potential improvements Indicative costs

Walls Insulated cavity None £0 (€0)

Roof 50mm loft insulation 
(assumed)

Top-up to 300mm £400 (€503)

Windows All single glazed Double glaze all windows £3,500 (€4,406)

Draughtproofing Fully draughtproofed None £0 (€0)

Hot water cylinder Jacket with no gaps New solid/spray foam 
cylinder

£1,000 (€1,258)

Heating system Solid fuel, back boiler Switch to wood pellet 
boiler

£12,000 (€15,108)

Heating controls TRVs Room thermostat, 
programmer, cylinder 
thermostat

£800 (€1,006)

Total annual  
energy cost

£1,925 (€2422) £1,135 (€1429) Total £17,700 
(€22,285)

Income £11,000 (€13,849) £11,000 (€13,849)

Fuel poverty index 17.51% 10.32%
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Lone parent 

This household is a young lone parent family, 
who privately rent their 4-bedroom mid-terraced 
home in a small village. The household’s main 
heating system is oil fired central heating. But 
the family also uses a solid fuel secondary 
heating system in one room. The house itself has 
insulated cavity walls, double glazed windows 
and 150mm of roof insulation. The family don’t 
know the age of the boiler, but it has been 
serviced in the last two years. The home’s water 
is heated by the main heating system, but the 
water heating controls do not work. The family 
use an electric cooker for all domestic cooking. 

They prefer to use the same oil company for 
their fuel supply and pay cash on delivery. In 
terms of electricity payments, a pre-payment 
method is used. The family’s annual income is 
around £11,000 (€13,849) and their estimated 
annual energy costs are £1,926 (€2,424). The 
family would have to spend 17.51% of their 
income in order to attain adequate standards of 
heating, lighting and appliance use. This means 
they are in severe fuel poverty. As can be seen 
on Table 3d, the lone parent family profile is 
the same as that of the pensioner couple. But 
they have a more limited capacity to save post-
retrofit, because of the greater energy burden 
of a child in the home. 

Table 3d: Lone parent: Current energy efficiency status and modelled improvements

Dwelling component Current Potential improvements Indicative costs

Walls Insulated cavity None £0 (€0)

Roof 150mm loft insulation Top-up to 300mm £250 (€314)

Windows All double glazed None £0 (€0)

Draughtproofing Fully draughtproofed None £0 (€0)

Hot water cylinder Jacket with gaps New solid/spray foam 
cylinder

£1,000 (€1,258)

Heating system Oil condensing boiler Switch to wood pellet 
boiler

£12,000 (€15,108)

Heating controls None Room thermostat, TRVs, 
programmer, cylinder 
thermostat

£800 (€1,006)

Total annual energy 
cost

£1926 (€2424) £1,587 (€1,998) Total £14,050  
(€17,689)

Income £11,000 (€13,849) £11,000 (€13,849)

Fuel poverty index 17.51% 12.05%
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The comparison of a lone parent and a 
pensioner couple illustrates the importance 
of assessing impacts for the particular 
household constellations living in houses. 
Although individuals or groups live in similar 
house types, their fuel and heating needs 
may vary. 

The retrofit measures simulated in these 
examples can be broadly ranked by cost-
effectiveness. See below:

• Loft insulation
• Hot water tank insulation
• Draughtproofing
• Wall insulation
• Double glazing
• Heating system upgrades.
 
Relative cost-effectiveness also impacts on the 
order of application of measures. Measures 
which reduce heat losses via the building 
fabric are prioritised, given their effectiveness 
in reducing energy demand. This is known as 
a ‘fabric first’ approach. Higher cost measures 
such as heating system conversions may then 
be implemented in order to reduce energy 
costs (Jones et al., 2013).

Clinch and Healy (2001) speculate that the 
greatest carbon savings will be achieved by 
addressing the pre-building regulation housing 
stock in Ireland. Pre-1940 dwellings are normally 
without a cavity or an existing filled cavity. They 
will generally require either internal or external 
wall insulation. However, the payback period 
on these homes is substantial. By contrast, 
dwellings constructed between 1940 and 1970, 
with potential for cavity wall insulation or re-
insulation, will provide the shortest payback 
period8, and require minimal internal disruption 
for tenants. 

 

8 This is subject to the dwelling having sufficiently substantial 
cavities. In the case of narrower cavities, of around 50mm, full 
cavity wall insulation may not be advisable.

1.4 The uncertain world of  
technical impacts

 

Risks associated with poor 
quality retrofit work and customer 
service are significant for Clúid, 
particularly in the context of what 
has recently emerged from the 2013 
Tenant Satisfaction Survey. This 
indicated that, whilst satisfaction is 
overwhelmingly high, one of the two 
areas of moderate dissatisfaction 
for the association’s tenants was 
the quality of repairs and customer 
services associated with these. 

This needs to be taken account of if Clúid 
is launching a major retrofit plan. If repairs 
are being done Clúid cannot assume that 
they are likely to be taking place against a 
backdrop of unilateral satisfaction amongst 
tenants. Care will need to be taken in vetting 
potential contractors, especially in terms of 
their customer service record, and in preparing 
tenants for what are likely – in many cases – to 
be major renovation works. 

Time spent exploring the contractor 
market and in-depth analysis of who has 
the strongest track record for retrofit 
work (especially customer service) could 
be time well spent. It is unlikely that a 
single contractor will emerge as best for all 
aspects of retrofit. Energy Action Ireland has 
conducted a variety of research evaluations 
in this context and could be a useful first 
point of reference.
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In this context, Smith and Swan (2012) note that 
it is critical that service providers understand the 
overall objectives of the retrofit programme, the 
vision which underpins it and the nature of the 
clients on whose homes they will be working. 
This is particularly important in the case of 
vulnerable clients. 

In general, improving the energy efficiency 
of a property with appropriate measures will 
lower fuel costs. However, when modelling 
the energy performance of dwellings and 
predicted energy use, allowances should be 
made for both “prebound” and “rebound” 
effects (Brown et al., 2014; Booth & Choudhary, 
2013; Welsh Government, 2011; Jenkins, 2010; 
Clinch & Healy, 2001). The prebound effect 
refers to the divergence between modelled and 
actual energy consumption for the pre-retrofit, 
baseline case (Booth & Choudhary, 2013). 

Research from Portugal has shown that the gap 
between modelled and actual energy use can 
be very large. This can be explained in part by 
the fact that households do not use energy as 
modelled - by choosing, for instance, not to 
heat their homes permanently to a minimum of 
20 degrees Celsius throughout a heating season 
(Magalhães & Leal, 2014). By comparison, the 
rebound effect describes the counter-intuitive 
effect of energy-efficiency measures on energy 
usage (Jenkins, 2010). For example, if insulation 
is installed, the expectation would be that the 
space heating energy usage would go down 
(Jenkins, 2010). However, some households, 
particularly the fuel poor, may choose to allow 
the internal temperature of the house to rise, 
“thereby potentially improving comfort (and 
health status), but forgoing some or all of the 
potential reduction in the fuel bill” (Clinch 
& Healy, 2001). The combination of these 
prebound and rebound effects means there can 
be a large disparity between the predicted and 
actual energy savings resulting from installing 
retrofit measures (Booth & Choudhary, 2013). 
This is compounded by the fact that poorly 
installed equipment can also contribute to a 
reduction in the measured effect of retrofit 
measures (Scheer et al., 2013). 

The rebound effect, in particular, is difficult to 
quantify (Jenkins, 2010), as it varies, depending 
on factors such as socio-economic status 
(Clinch & Healy, 2001). Nevertheless, Milne and 
Boardman (2000) estimated that in an average 
household, 30 per cent of the benefit of an 
energy efficiency improvement would be taken 
as a temperature increase and the rest as an 
energy saving. For low-income households, a 
‘take-back’ in temperature increase will discount 
energy savings by around 50 per cent. Evidence 
from England’s Warm Front scheme showed 
a significant increase of almost two degrees 
Celsius in the mean indoor temperature of 2,500 
low income households post-retrofit (Jenkins, 
2010). Booth and Choudhary (2013) argue 
that taking improved heating conditions into 
account could make some retrofit programmes 
only minimally cost-effective. Similar results 
are found in a study of Irish homes which were 
improved via the Home Energy Saving retrofit 
scheme, with Scheer et al. (2013) estimating that 
the direct rebound effect for household heating 
is about 30 per cent. 

Full acknowledgment of thermal rebound 
effects should be made at the outset, and  
in cases where tenants are cold because of 
the cost of heating, thermal rebound should 
be encouraged.

Recognising the take-back effects, impact 
assessments for England’s Green Deal 
scheme apply an “in-use factor” that reduces 
the energy saving by a given percentage, 
ranging from 0 to 50%, depending on the 
retrofit measure. A selection of in-use factors 
is displayed in Table 4. For the full list see 
Department of Energy and Climate Change 
(2012). In addition to applying in-use factors, a 
comfort factor of 15% is also applied (Booth & 
Choudhary, 2013). The result of applying in-use 
factors and comfort factors is an extension to 
the payback period for each measure. 
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Table 4. In-use factors applied in Green Deal 
impact assessments

Domestic measures In-use factor  
(%)

Cavity wall insulation 35

Internal solid wall insulation 
(pre-1966 solid brick walls)

33

Internal solid wall insulation  
(all other solid walls)

25

External solid wall insulation 
(pre-1966 solid brick walls)

33

External solid wall insulation 
(all other solid walls)

25

Loft insulation (including loft 
hatch, rafter insulation)

35

Flat roof insulation 15

Room in roof insulation 25

Floor insulation 15

Heating controls 50

Non condensing to 
condensing gas or oil boiler

25

Double glazing 15

High thermal performance 
external doors

15

Solar water heating 0

Air source heat pump 25

Ground source heat pump 10

In truth, we cannot predict the impacts of 
retrofitting work with certainty, given that 
so many variables contribute to energy 
consumption. There is a scarcity of empirical 
data to demonstrate the actual benefit of 
energy efficient retrofitting in the residential 
sector and an absence of empirical studies 
that attempt to measure the historical trend 
of indoor temperatures or the variation of 

energy consumption between households in 
different socio-economic groups in Ireland (Hull 
et al., 2009). The Irish official methodology for 
calculating the energy rating of dwellings only 
offers an indication of energy performance 
(Sinnott & Dyer, 2012). An additional problem 
is that different models can produce different 
energy performance estimates and cost 
estimates, as demonstrated by Jenkins (2010). 
Shanks et al. (2006) found that predicted 
energy consumption is sensitive to site-specific 
factors. For example, during modelling, 
adding the effects of wind speed (3.5 m/s) 
increased basecase space heating by 4.2 to 
6.5%. Pre-refurbishment and post-refurbishment 
monitoring of consumption, where tenants can 
be encouraged to gather data is more robust. 
Feedback on the usability of new appliances 
and controls will be important for ensuring a 
robust learning process that can benefit the 
design teams, landlords and tenants (Gupta & 
Chandiwala, 2010). 

In this context, it would be useful to establish 
a core sample of tenant volunteers, who are 
willing to share their energy consumption and 
bill data; to monitor this group for the winter 
before retrofit, and then, later, post-retrofit at 
the end of the winter. Where feasible, installing 
relatively inexpensive temperature monitors 
in these properties would aid in interpreting 
impacts. Energy Action Ireland has a wealth of 
relevant monitoring and evaluation experience.

Other evaluation methods include Affinity 
Sutton’s (2011; 2013) which tested each property 
for air tightness, before and after retrofit and 
also tested energy performance using a gas 
meter, electricity meter, and temperature 
sensors. Gentoo (2013a) took a similar 
approach, by conducting air tightness testing 
and thermal imaging on a small number of 
homes, as well as using temperature sensors. 
By comparison, Sinnott and Dyer (2012) used 
a more sophisticated approach in their energy 
monitoring programme for social housing in 
Kilkenny. Wireless systems that logged indoor 
temperature, humidity, air quality, gas and 
electricity every 15 minutes over a two-year 
period were installed in nine homes (Sinnott & 
Dyer, 2012). 
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1.5 The more certain world of  
impacts on people

 
Moving beyond the financial and 
energy saving aspects of energy 
efficiency programmes, there are 
a number of other benefits that 
evaluations of retrofits should 
examine. These include increased 
levels of household comfort (Scheer 
et al., 2013) and improvements in 
health (Clinch & Healy, 2001). As 
outlined by Howden-Chapman and 
Chapman (2012), extensive reviews 
of the health effects of housing and 
the indoor environment on health 
have been conducted, with significant 
agreement about the many ways 
in which the housing environment 
affects health. 

Similarly, Tanner et al. (2013) found that low 
income, aspects of housing conditions and 
composite measures of fuel poverty were 
most consistently associated with mortality, 
morbidities and wider social outcomes. This 
would support the need for more robust 
efforts to improve housing thermal efficiency 
standards. A comprehensive report on the 
health impacts of cold homes and fuel poverty 
by the Marmot Review Team (2011) found a 
strong relationship between cold temperatures 
and cardio-vascular and respiratory diseases 
and that cold housing increases the incidence 
of colds and flu and exacerbates existing 
conditions such as arthritis and rheumatism. 

In terms of the impact on young children, 
Liddell (2009) reports that infants living in 
fuel poor homes are associated with a 30 per 
cent greater risk of admission to hospital or 
primary care facilities. A British study found 
that installing central heating in the homes 
of asthmatic children resulted in a significant 
reduction of respiratory symptoms, less night 

time coughing and less days off school due 
to asthma (Somerville et al., 2000). Similarly, 
a randomised controlled trial of heating 
interventions in New Zealand, which replaced 
older polluting heating such as open fires 
with modern heating systems, resulted in a 
significant reduction of winter school absences, 
(of twenty one per cent on average), produced 
improvements in room temperatures and 
reduced levels of indoor air pollution (Free  
et al., 2010). 

An energy inefficient home may also lead 
to negative effects on mental health and 
wellbeing, particularly for fuel poor households. 
For instance, people may feel stressed due to 
living in poor housing conditions and balancing 
household finances to pay for energy bills. In 
addition, people may be reluctant to invite 
friends or neighbours into their home if it 
is an unwelcoming and inhospitable living 
environment (EPEE, 2009), perhaps due to 
low indoor temperatures as well as unsightly 
damp and mould problems. Following the 
installation of central heating, insulation and 
draughtproofing in the homes of older people, 
significant improvements to their mood and 
outlook were reported. Relief from the anxieties 
associated with affording home heating costs 
and a greater interest in social and community 
engagement were also reported (Liddell, 
2009). The most recent evidence in this domain 
suggests that the human benefits of homes 
being more affordable to heat are principally 
found in the area of mental health and wellbeing 
(Green & Gilbertson, 2013; Liddell, 2013a). 

However, whilst Milner et al. (2014) agree that 
improving the energy efficiency of homes 
is likely to produce a net benefit for health, 
they caution that retrofit projects need to 
incorporate adequate ventilation to prevent 
health problems associated with indoor 
pollutants. Using the English housing stock, 
Milner et al. (2014) have modelled several 
scenarios which demonstrate increasing the air 
tightness of English dwellings without sufficient 
compensatory ventilation has the potential to 
increase mean indoor radon concentrations by 
an estimated 56.6 per cent. 
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This results in a potential, additional annual 
burden of 4,700 life years lost due to lung 
cancer across England (Milner et al., 2014). 
A meta-analysis of thirty-six studies on the 
impacts of energy efficiency interventions on 
more than 33,000 individuals also found that 
the materials used and/or lower ventilation 
rates could result in poorer indoor air quality 
(Maidment et al., 2014). However, detrimental 
effects were only found in a minority of studies, 
suggesting that harmful effects are rare; usually 
avoided (for example by communicating with 
residents); or outweighed by the health benefits 
(Maidment et al., 2014).

To maximise the positive health impacts of 
retrofits, ventilation requires careful attention 
during retrofit. Tenants can also be made 
more aware of the importance of ventilation, 
and can be assisted in understanding how 
best to operate new installations so that 
indoor air quality does not deteriorate.

Positive impacts are not only to be found 
in individuals, but also in communities. A 
study from New Zealand found a positive 
association between housing quality and 
community resilience, (Pearson et al., 2014). 
Similarly, Redmond and Hearne (2013) argue 
that regeneration of property can make 
communities more sustainable and desirable 
places to live, thus helping to address some 
of the inequalities faced by disadvantaged 
populations. They further argue that the on-
going improvement of social housing provides a 
multiplier effect which provides jobs and boosts 
the economy. 

Smith and Swan (2012) argue that it is essential 
for social housing providers to identify and 
capture the full range of benefits made to 
homes, tenants, the wider community and 
the local economy, in order to make a clear 
case to funders and lenders in terms of the 
impact of the investment now and into the 
future. Acknowledging that fuel poverty is a 
constellation of stressors, which affects physical 
health, mental wellbeing, resilience, coping, 
attachment to place and home - and imposes 
a stigma on people and their communities - is 
an important element of understanding the 
nature and scale of its reach (Liddell, 2013a). It 
remains a large-scale but preventable public 
health burden. 

When taken in the round, models of costs and 
benefits for undertaking moderately deep 
retrofits indicate a full return on investment, 
based on a combination of returns from 
energy savings, carbon reduction, and health/
wellbeing (Liddell, 2008; Chapman et al., 
2009; Wilkinson et al., 2014). 
 
In the context of social housing, where many 
residents experience one or more elements 
of vulnerability, a focus on gains made to 
wellbeing, health, and quality of life could 
be construed as more important than cost-
savings or carbon reduction.
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1.6. Barriers to retrofitting housing
 

In a survey of 134 social housing 
providers, 87% of respondents 
considered a lack of funding support 
to be one of the main barriers they 
faced regarding the delivery of 
sustainable retrofit projects (Smith & 
Swan, 2012). To address this barrier, 
many social housing providers have 
begun to explore the option of a ‘Pay 
As You Save’ (PAYS) model. This is a 
concept based on spreading the cost 
of refurbishment for a property over 
a substantial period of time, with the 
PAYS charge linked to the property 
(UK Green Building Council, 2009). 

A social housing provider would need to 
obtain finance to cover the upfront costs of the 
refurbishment. Thereafter, repayments would be 
collected from the occupants of the refurbished 
house over an extended period, with the 
repayments calculated to be less than the 
savings that would be made on the energy bills 
(UK Green Building Council, 2009). This form of 
energy efficiency financing system is popular 
across America. It primarily uses an on-utility-bill 
system, where loan repayments are collected 
through household utility bills. By comparison, 
on-bill financing is a novel concept in Europe, 
and has only recently been adopted in England 
and Wales via the Green Deal scheme. 

Analysis by Capital Economics on behalf of The 
Green Deal Finance Company (GDFC) found 
that up to 83% of English and Welsh households 
are likely to pass the GDFC credit assessments 
(The Green Deal Finance Company, 2013). 
However, some utility companies may lack 
the expertise and human resources to comply 
with consumer lending regulations (American 
Council for an Energy-Efficient Economy, 2012). 
Therefore, a key barrier to the implementation 
of on-bill financing is the willingness and ability 
of utility companies to participate.

There are numerous advantages to the on-
utility-bill system. Firstly, there is the potential 
for bill neutrality whereby “the total utility bill 
remains the same or falls because the reduction 
in energy costs equals or exceeds the loan 
payments” (Bardhan et al., 2013). Secondly, as 
the American Council for an Energy-Efficient 
Economy (2012) notes, the costs and benefits of 
energy efficiency measures are aligned in on-bill 
financing. Arguably the key advantage, however, 
is that utility bills have a lower rate of default 
than traditional unsecured lending, partly due 
to the implied or actual threat of disconnection. 
In America, default rates on on-bill financing 
programs are typically less than two per cent. 
Consequently, borrowing via on-bill financing is 
less risky to investors and more households are 
likely to be approved.

Gentoo experimented with repayment methods 
by allowing tenants to either pay via their energy 
bill or via a charge added to their rent account, 
with tenants overwhelmingly choosing the 
latter option (Gentoo, 2013a). Affinity Sutton 
(2011, 2013) has also trialled a PAYS system, 
attempting to replicate the Green Deal model. 
However, they found that there is a significant 
gap between the potential value of energy 
savings and the cost of actually installing retrofit 
works, which would not be covered by any Green 
Deal funding mechanism, thus necessitating 
additional funding (Affinity Sutton, 2011). An 
additional issue for PAYS financing is that it 
requires accurate and realistic calculations of 
savings and payback periods. As highlighted 
in the previous section on technical impacts, 
prebound and rebound effects often lead to 
significantly lower energy savings than predicted. 
If these effects are ignored, it could lead to 
households being worse off post-retrofit with the 
addition of a PAYS charge on their utility bill.

Another significant barrier, identified in a 
survey of social housing providers, was resident 
resistance (Smith and Swan, 2012), particularly 
“transaction costs” associated with energy 
efficiency measures (Clinch & Healy, 2000; 
Bardhan et al., 2013). Transaction costs include 
the time householders need to spend learning 
about various energy efficiency options, as well 
as the disruption caused by refurbishment work 
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(Clinch & Healy, 2000) and the time finding 
and monitoring contractors and arranging 
financing (Bardhan et al., 2013). In this respect, 
social housing providers are valuable partners 
for their tenants (Tambach et al., 2010; Jenkins, 
2010), since they have access to a range of 
professionals, (building surveyors, project 
managers, asset managers, estate managers 
etc.) who can identify sources of capital, 
establish the most appropriate energy efficiency 
measures and manage the installation process 
(Brown et al., 2014; Jenkins, 2010). However, 
issues of disruption caused by refurbishment 
works cannot be avoided. For social housing 
tenants this is one of the most common reasons 
for refusing retrofit work (see Affinity Sutton, 
2011; Brown et al., 2014). 

Based on six focus groups with thirty-four 
tenants from different social housing landlords 
in the North West of England, Brown et al. 
(2014) found a number of additional barriers 
for social housing tenants taking up retrofit 
measures. These include:

• A fear of hidden costs
• A lack of trust concerning landlords 
• The energy efficiency measures themselves
• The quality and reliability of contractors. 

Based on the results of the 2013 Tenant Survey, 
it would seem that the last two are most 
likely to be focal when encouraging take-up 
with some of Clúid’s residents. Brown et al. 
(2014) argue that the installation of retrofit 
measures cannot be separated from the past 
experiences tenants have had with housing 
repairs and modernisation programmes. They 
also note a lack of confidence in the quality of 
workmanship and expertise available. Indeed, 
most focus group participants were able to 
recall a negative incident. These issues of 
mistrust are further compounded by the fact 
that households may view newer technologies 
with suspicion (e.g. solar PV and mechanical 
ventilation with heat recovery systems) as they 
are not yet widely used (Welsh Government, 
2011). It is clear from the literature that, 
in addition to regular and constructive 
communication with residents, transparent 
quality assurance processes (including post-

installation inspections) need to be embedded 
throughout the retrofit works to improve 
confidence (Brown et al., 2014). Gentoo (2013a) 
further recommend providing a cooling off 
period, to make sure residents fully agree with 
the scheme and what it means for them. 

In some instances, householders may simply 
be uninterested in energy efficiency (Affinity 
Sutton, 2011), especially if they are content with 
the condition of their home (as the 2013 Tenant 
Survey of Clúid residents seems to imply). 
Furthermore, decision making by households is 
not always rational in energy efficiency terms. 
Redmond and Hearne (2013) and Affinity 
Sutton (2011) both found that tenants do not 
want open fireplaces blocked up or gas fires 
replaced, despite the potential for quick ‘wins’ 
in energy efficiency. For many, the combination 
of a coal fire for heat and a back boiler for 
hot water provides an ideal solution to their 
primary energy needs. When the comfort and 
aesthetic considerations surrounding a hearth 
are added into this mix, they combine into a 
formidable and rather reasonable barrier. Many 
householders are willing to pay more for these 
amenities in their home.

Research from the UK on homeowners’ 
renovation decisions found that rather than 
being motivated by making their home more 
energy efficient and/or saving money, people 
are motivated by improving their quality of 
life and the usable space at home (Wilson et 
al., 2013). Given these findings, Wilson et al. 
(2013) recommend that efficiency schemes 
should be marketed on their potential 
for helping to address the challenges of 
everyday domestic life, with less focus on 
the potential cost savings, a position which is 
confirmed by Hauge et al. (2013).

In the Table overleaf, a number of non-financial 
selling points are outlined. 
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Table 5. Examples of non-financial selling points for energy efficiency measures

Energy efficiency measure Improvements to quality of life at home

Energy efficient windows and doors Reduction in external noise

Elimination of cold draughts

Improvements to appearance and security of property

Combination boiler Hot water is always available on-demand

Space gains due to compact size of combination boilers 
and removal of old water cylinders

Underfloor heating Comfortable form of heating that creates an even 
temperature across the room

Unobtrusive and provides more useable space

Eliminates floor draughts

More hygienic than wall-mounted radiators

Loft insulation Keeps home warmer in winter

Keeps home cooler in summer

Reduction in external noise

Other barriers identified by Brown et al. (2014) 
concern two types of lack of engagement:

•  Lack of engagement from residents in terms 
of engaging with community issues and 
governance

•  Lack of engagement from landlords in terms 
of engaging with tenants. Feedback from 
their focus groups indicated that landlords 
needed to be active in engaging residents 
and were expected to do more than merely 
provide information through the post. 

A number of housing associations have 
highlighted issues regarding installation 
measures and longer term maintenance. 
For instance, Affinity Sutton (2011) found 
that insulation as a whole poses challenges. 
New internal insulation proves disruptive 
to households, planning permission can 
be refused for external render and existing 
cavity insulation can be degraded. Similarly, 
Gentoo (2012) report that significant customer 
consultation was required specifically on 

external wall insulation, as it physically changes 
the appearance of the property. They also 
experienced issues with delays to work due 
to adverse weather conditions and the nature 
of fitting external wall insulation. There were 
problems fitting boilers in some properties, 
due to space restrictions. Given the disruptive 
nature of internal solid wall insulation, Reeves 
et al. (2010) advocate that it is only installed 
in empty properties as they become available 
between tenancies. 

With regard to long term maintenance and 
risk, the Welsh Government (2011) highlight 
that many stock owners in their Arbed scheme 
were installing unfamiliar measures with 
unfamiliar maintenance needs and schedules. 
These can cause issues when integrated into 
planned maintenance schedules which rely 
on established service providers. However, 
to minimise the risk, many social housing 
providers involved in the Arbed scheme put 
warranties and service contracts in place for 
the measures installed. 
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To achieve customer buy-in it is often valuable 
to focus on what are known as “close things”; 
by, for example, discussing with customers the 
effects of retrofit on personal economy, rather 
than on saving the world, through being more 
environmentally friendly (Aabrekk & Haavik, 
2006). “Non-energy benefits” such as better 
air quality, better comfort, a sense of security, 
status, moral responsibility and aesthetics all 
feature in their list of “close things”. 

Encouraging tenants in “concept thinking” 
through the use of images and case studies 
is also more successful than a pure focus on 
informing tenants about the technical aspects 
of retrofits. Demonstration homes are also often 
persuasive, particularly if they closely resemble 
those of tenants considering the prospect 
of retrofit. Interviews and case studies have 
consistently shown that planning processes 
for renovation need to be personalised 
and adapted to the needs of individuals, as 
illustrated earlier in this report, through the  
use of archetypes for assessing impacts.

Keeping in mind the clear distinction between 
housing and the home is also vital. Whereas 
housing refers to the material structures and 
institutional components of the stock, home is 
a multi-dimensional concept that refers to the 
meanings and materials of everyday practices of 
dwelling (Cook et al., 2013). Home is a structure 
or area in which an emotional investment has 
been made by an individual or a small group 
(Okeyinka & Amole, 2012). Research by Gillsjo 
and Schwartz-Barcott (2011) on the meaning 
of home for older adults found that the home 
provided identity, autonomy and independence. 
It was their secure base from which they 
reached out to the world. 

Residents being able to develop a sense of 
ownership is also important in the longer term. 
Housing is an expression of personal identity 
(Hauge, 2009) and Clúid has a reputation for 
encouraging tenants to view their property as 
their own home. It seems, therefore, apposite 
that any retrofit programme be something that 
tenants feel they are consulted about. They 
need to participate in making decisions, and 
feel a sense of control in terms of process and 

management. Whilst the goals for the housing 
association and the tenants may not always  
be the same, the overall plan can be a blend  
of both. 

Based on feedback from Phase One of the 
Arbed energy saving programme, which 
was mostly focussed on social housing, 
the Welsh Government made a number of 
recommendations for tenant engagement. 
These included the need to develop a clear, 
planned engagement strategy from the outset, 
involving discussions on the doorstep and in 
the home (Welsh Government, 2011). They 
further state that the engagement strategy 
should involve some element of consultation, 
and should address topics such as what the 
improvements will mean for residents, what will 
be different afterwards and why certain features, 
such as solid wall insulation, are needed. 

Focus group participants also felt that children 
and young people had a key role to play in 
this regard and should be consulted in their 
own right. The adoption of energy efficiency 
measures could prioritise retrofitting in the 
key neighbourhood locations which children 
and young people gathered in, and could 
conceivably be linked to aspects of the school 
curriculum. 

Hauge et al. (2013) make a number of 
recommendations for approaching tenants 
during a retrofit programme (see box overleaf), 
although many of these have already been 
implemented by Clúid in the development of 
their stock transfer protocol (Redmond & Hearne 
2013). Many other elements of learning from 
Clúid’s recent stock transfer protocol will serve 
a retrofit programme well. For example, “it is 
well to remember that the issues of design, 
architecture, construction and planning are a 
domain which local residents, as non-experts, 
might find difficult. It is often considered best 
practice that some independent expertise is 
provided to tenants” (Redmond & Hearne, 2013).
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Ten recommendations for approaching tenants when planning a retrofit program

1)     Be open about the plans. Go out early with information on necessary renovation  
and prepare for dialogue with the owners and residents.

2)   Invest plenty of time. Let the project and decisions mature.

3)   Seek advice. Involve more experienced retrofit agencies or equivalent advisors early  
in the process.

4)  Agree on a joint proposal for renovation.

5)  Involve people who create enthusiasm.

6)   Let the owners/residents take the floor. Remember that the need for information  
among owners and residents is great. They must be able to ask questions, have 
objections, and introduce new ideas.

7)   Take the owners’ and residents’ suggestions seriously. This is important, in order to 
create confidence and anchor the project.

8)   Provide information in small portions, both orally and in written form. Use examples, 
pictures and simple language. The trust factor when providing the information to 
residents is crucial. It is beneficial if the information is given by fellow residents.

9)   Set up the calculations showing the financial consequences for the individual owner. 
Show how the costs and energy savings affect monthly costs over time. Keep promises 
concerning savings modest.

10)  Do not ask people to decide on the renovation until you are sure that everyone is 
adequately informed.
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1.7 Supplements to retrofit:  
Reducing the price of energy

 
In the context of rising global energy 
prices, and Ireland’s limited fossil 
fuel resources and dependence 
on imported energy (Hull et al., 
2009), it is essential that consumers 
understand the best fuel types, 
tariff and payment methods for their 
needs and circumstances. This is 
particularly important for lower 
income and fuel poor households, 
who will be disproportionately 
affected by price rises. 

Although energy markets have been 
largely outside the sphere of influence and 
responsibility of housing associations, many are 
now beginning to explore the ways in which 
they can complement activities to reduce 
energy demand with activities to assist tenants 
in reducing the price of energy. This can be 
done, for example, by facilitating energy tariff, 
payment method and/or supplier switching, 
establishing bulk buying groups for heating oil, 
or indeed generating their own energy. 

Many households could potentially benefit 
from lower energy prices if they switched 
supplier, energy tariff and even payment 
method. Yet, energy switching behaviour 
remains low due to a range of factors such 
as a lack of knowledge, motivation, or 
confidence. As Consumer Futures (2013) notes, 
people find the range of tariffs confusing, 
fear losing support, and are uncertain as to 
whether they would really be getting a better 
deal. In demographic terms, energy switching 
inertia is particularly pronounced among 
older people who are the market segment 
most likely to have been with their current 
supplier for more than 15 years (Lorenc et al., 
2013). However, despite prevailing apathy, 
more schemes are being established to assist 
people, with an increasing number of housing 
associations leading on such schemes, 

primarily as a result of their potential to deliver 
economies  
of scale. 

There are at least five methods by which 
housing associations can facilitate energy price 
savings for tenants: 

1.7.1 Households do it for themselves. 
People can be encouraged to individually 
switch tariff, payment method and/or supplier 
via specialist impartial price comparison 
websites and telephone helplines, or via direct 
communication with energy suppliers. In terms 
of an impartial energy switch, in the United 
Kingdom several local authorities and housing 
associations have teamed up with online energy 
price comparison providers to offer branded 
energy switch websites. These allow households 
to calculate if they would be better off by 
switching payment method, tariff and/or energy 
supplier. For example Leeds Federated Housing 
Association offers ‘Leeds Fed Energy Calculator’ 
(Leeds Federated Housing Association, n.d .), 
which is complemented by a jargon buster 
document that explains what different energy 
terms mean, such as kilowatt hour and economy 
(see Leeds Federated Housing Association, 2014), 
whilst Nottingham City Council’s ‘Energy Tariff 
Switch’ (see Figure 1) was established in February 
2013 (Nottingham Energy Partnership, 2013) and 
is complemented by local switching events. 
 
Figure 1. Screenshot of Nottingham City 
Council’s Energy Tariff Switch (Nottingham 
Energy Partnership, 2013)
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The advantages of this approach are that 
housing associations can remain impartial, since 
the price comparison websites compare all 
available tariffs and energy suppliers. However, 
as evidenced by the provision of a jargon buster 
document and local switching events, a website 
alone may not be sufficient to overcome the 
barriers to switching energy, particularly as this 
necessitates internet access. A participatory 
action study in London with vulnerable groups, 
which offered intervention in the form of advice 
on energy switching, printed materials and 
access to websites, stated that some participants 
found comparison websites very confusing 
and hard to use. This means that one-to-one 
personalised advice and follow up support is 
essential (Lorenc et al., 2013). Given the relative 
lack of interest in internet-based services, which 
emerged from the 2013 Tenant Survey, it seems 
rather unlikely that a web-based platform for 
assisting residents to find the best energy deals 
will be a primary driver of change.

1.7.2 A Preferred Supplier  
Arrangement, or Affinity Deal
It has been suggested that Preferred Supplier 
Arrangements/ Affinity Deals could be beneficial 
to the social housing sector. This involves a 
housing association lending public support to 
a specific energy supplier (after evaluation and 
tendering) and receiving a commission for each 
resident who signs up to the preferred supplier. 
A case study of a successful Preferred Supplier 
arrangement is outlined in the box below.  

Case study: Dundee City Council’s  
Preferred Supplier deal 
 
A well-established preferred supplier 
arrangement with Scottish and Southern 
Energy (SSE) for empty and newly  
connected council properties 
 
SSE pay a commission payment of  
€24 to €30 to the council for each  
new customer signed up. 
 
Revenue from the scheme goes into a 
Community Energy Efficiency Fund and  
pays for a free tenant energy advice service. 

For information on how the scheme was set  
up and lessons learned, see Energy Saving  
Trust (2008b). 

There are numerous benefits to housing 
associations engaging with a Preferred Supplier. 
In addition to the generation of revenue for 
energy efficiency and fuel poverty measures, 
Preferred Supplier arrangements enable access 
to an energy supplier’s technical resources 
and expertise and are a simple, well proven 
route for partnership building with an energy 
supplier (Northern Ireland Housing Executive, 
2010). In terms of residents, the benefits include 
access to a trusted supplier and the assurance 
that energy tariffs have been reviewed for 
competitiveness by the housing provider.

1.7.3 A collective energy  
switching scheme
Collective energy switching schemes could be 
established, whereby residents themselves form 
a group and agree to a third party intermediary 
bargaining directly with energy suppliers on their 
behalf for a competitive energy deal. These are 
also known as energy brokering schemes. These 
differ significantly from conventional energy 
switching in that an intermediary works on behalf 
of a group of consumers, using their collective 
demand to secure a better deal on energy. As 
Consumer Futures outline, “Suppliers, who’ve 
expressed an interest in being involved in the 
scheme, are invited to take part in a ‘reverse 
auction’ (effectively where the lowest bidder 
wins) in a bid to secure the custom of the group” 
(Consumer Futures, 2013). There is no obligation 
on the consumers to accept the offer secured by 
the intermediary. 

Collective energy switching schemes have 
become increasingly popular in some parts of 
Europe, such as The Netherlands, Belgium and 
the United Kingdom (Consumer Futures, 2013; 
Scott-Smith, 2011; iChoosr, 2014; Department 
of Energy and Climate Change, 2013) for their 
potential to negotiate better energy deals 
for consumers, and for removing some of the 
barriers to energy switching by taking the 
responsibility away from the individual, with the 
whole process being co-ordinated by a trusted 
third party intermediary (Consumer Futures, 
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2013). Collective switching schemes have been 
initiated by a range of groups, such as political 
parties, housing associations and local councils 
(iChoosr, 2014). Resulting savings on energy 
bills have varied from scheme to scheme. In the 
UK, the savings have been on average €138 
to €270 per year (Consumer Futures, 2013), 
whilst average savings of €300 per annum were 
achieved in The Netherlands (Scott-Smith, 2011).

Collective energy switching can only be 
successful if a high volume of people sign 
up, thus enabling a better tariff deal to 
be negotiated (Northern Ireland Housing 
Executive, 2010). With responsibility for  
more than 5,000 homes, Clúid is well placed  
in this regard.

Consumer Futures (2013) has carried out 
substantial consumer research in Wales on 
collective switching schemes, generating 
a number of important recommendations. 
For example, they state that the identity and 
credibility of the intermediary is fundamental 
and critical in attracting potential participants. 
In order to attract what is generally a sceptical 
and distrustful audience, promotional messages 
need to be clear and emphasise the potential for 
saving money on energy bills and the simplicity 
of the process (Consumer Futures, 2013). They 
further comment that a community approach, in 
which friends and neighbours sign up together, 
appeals to many, particularly older participants.

1.7.4. Bulk buying home heating oil 
The 2011 Census showed that 43.7 per cent of 
all Irish households used oil to heat their homes 
(Central Statistics Office, 2012), with a high 
dependency on oil found in areas such as Cavan 
(72.5 per cent), Wexford (71.0 per cent) and 
Donegal (69.7 per cent). Given the prevalence 
of oil use, buying groups may be an appropriate 
mechanism for reducing the unit price of energy 
for tenants. A home heating oil buying group 
enables consumers to come together to leverage 
the group size in exchange for discounts from oil 
suppliers (Northern Ireland Housing Executive, 
2010). Buying groups remove the barrier of 
minimum purchases and enable households 

to order small deliveries at competitive prices 
that would otherwise be unavailable (Ballymena 
Borough Council, 2013). As well as a reduction in 
the unit price of oil, local buying groups reduce 
the number of tanker delivery journeys, which 
is better for the local environment, and they 
also promote community cohesion (Ballymena 
Borough Council, 2013). Housing associations 
can play a key role in terms of oil buying groups 
as they are ideally placed to help with the initial 
establishment and coordination of buying groups, 
particularly in terms of administration, before 
handing over to residents to run independently. 

1.7.5. Become an energy supplier 
Housing associations can become energy 
suppliers in two main ways. Firstly, they can 
purchase gas and electricity on the wholesale 
market and distribute branded energy to their 
tenants. Secondly, they can generate their own 
renewable energy, (both electricity and heat), 
and sell it directly to tenants (McCabe, 2014). The 
advantages of housing associations purchasing 
wholesale energy and supplying it to tenants 
are that they are potentially able to offer them 
cheaper energy prices, whilst maintaining 
distance from some of the risks associated 
with generation. By comparison, generating 
and supplying renewable energy to tenants 
introduces risks around intermittent supply and 
payback periods. But it also reduces dependency 
on fossil fuels, increases energy security and 
provides an additional revenue stream. 

Given the density of properties on some housing 
estates, housing associations are well placed to 
establish district-heating systems that use low 
carbon technologies such as wood pellet boilers. 
This is common in Sweden (Olsson et al., 2011). 
An alternative option is to explore small-scale 
combined heat and power plants. Examples 
of both a large-scale district heating system 
proposal and a separate scheme to supply and 
generate low carbon energy to a large number of 
social housing tenants can be found in Edinburgh 
(see Ward, 2014). In both instances, it is proposed 
that an Energy Services Companies (ESCO) 
model is used, whereby a company is established 
to develop, install and arrange financing for 
energy projects and related services over a long-
term timescale (Ward, 2014). 
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1.8. Supplements to retrofit:  
supporting energy-efficient lifestyles

 
“Energy efficiency research in 
dwellings has traditionally focused on 
technical matters, implying increased 
fabric insulation standards and using 
energy efficient appliances reduces 
energy consumption. However, this 
research has been shown to have 
limitations in the form of the impact 
of policy and new technologies. As 
a result, there is now widespread 
recognition of the importance for 
researchers to engage a broader 
approach of non-technical research 
of energy use such as occupant 
behaviour. The energy behaviours of 
householders can have a significant 
influence on energy consumption”
(Barron and Sinnott, 2013).

The energy behaviours of householders post-
retrofit will largely determine how successful 
any interventions are (Gill et al., 2010), since it 
is now widely accepted that the gap between 
designed and actual performance is partially 
attributable to the conflict between new 
technologies and existing deeply ingrained 
energy practices (Brown et al., 2014). Figure 2 
provides an illustration of the extent to which 
households living in identical dwellings in 
the same housing estate vary in terms of the 
sources of energy loss. The size of each “pie” 
represents the kilowatt hours of loss for each 
home, whilst the “slices” represent sources of 
energy loss in terms of their prevalence. No two 
homes are the same. 

The installation of new ventilation and heating 
systems may require a significant shift in how 
householders use energy and their everyday 
energy practices. However, householders may 
be apathetic or resistant to changing the way 
they use their homes (Brown et al., 2014). 

For certain groups, such as older people or 
people living with impairment, interaction 
with new technology may present additional 
challenges in terms of how systems are 
understood, programmed and physically 
accessed (Lusambili et al., 2011). For example, 
Peffer et al. (2012) highlight how modern 
thermostats can be very sophisticated, and 
thus too complicated for many people to use 
effectively. A “fit and forget” approach by 
installers is also unhelpful in this regard, as is 
the: “I have set if for you, so don’t touch it” 
approach. These challenges demonstrate the 
importance of effective communication with 
residents on the changes and how to use new 
energy efficiency measures.
 
In the focus groups run by Brown et al. (2014), 
participants reported that they were not 
provided with adequate instructions on how 
to use their new system, with a number of 
participants openly acknowledging that they 
did not understand how their systems operated. 

The process of learning how to use new 
technology was seen as aggravating and 
caused significant discomfort for some 
tenants, particularly as they were made to 
feel powerless in their own home.

People often sought the advice of people 
they trusted, such as family members, friends 
and neighbours rather than the installer or 
landlord. Lusambili et al. (2011) found this was 
particularly the case for older people, who rely 
heavily on family members to give advice and 
programme their heating system. However, 
in the absence of reliable advice, informal 
learning can lead to the transmission of myths 
and false information. For instance, one of 
the focus group participants in the Brown 
et al. study was told it takes more electricity 
to switch lights on and off than to just leave 
them on (Brown et al., 2014). These examples 
demonstrate the importance of avoiding the 
use of unnecessarily complicated gadgetry, 
and of disseminating reliable energy advice.
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Figure 2. Energy loss in adjacent London homes of similar design 
(Institute for Sustainability, 2011)
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1.9 Supplements post-retrofit:  
Householder energy management 

 
As Redmond and Hearne (2013) found 
in their interviews with Clúid tenants, 
issues of damp and condensation 
can occur in refurbished properties if 
retrofits are not used correctly. 

Therefore, the energy advice provided will need 
to incorporate these issues, building on the work 
Clúid is already doing to inform and support 
tenants around energy efficiency. The University 
of Ulster has published a short, user-friendly 
energy efficiency booklet which has proved to be 
surprisingly popular with local authorities. 

This is freely available for re-branding should it 
be of any value to Clúid’s retrofitting strategy. 
Evidence from the University’s Smart Meter trials 
has also indicated that savings are not always 
immediate, but take place over the first two 
years post-retrofit, as householders embed new 
behaviours and practices. Ensuring they do not 
expect immediate impact, but are patient with 
themselves in changing the habits of a lifetime, 
is important (Liddell, 2013b). 

The Arbed scheme has shown that energy 
advice is particularly important with ‘newer’ 
technologies such as air source heat 
pumps, solar hot water and solar PV (Welsh 
Government, 2011). Gentoo (2012) found that 
in many cases they had to return to properties 
post-retrofit to inform tenants about how they 
should be using their retrofitted systems in 
order to get the best out of improvements. 
Allowances for this should be made when 
planning and costing retrofit schemes. 

Whilst installers are still in an area carrying 
out additional retrofits, they can be 
encouraged to return to earlier installs 
periodically in order to answer any queries, 
or go through the heating control protocols 
again with residents, should they ask for this.

In addition, some consideration should 
be given to including clauses in suppliers’ 
contracts to require them to provide help 
and/or information, as this was something 
Arbed delivery partners found useful (Welsh 
Government, 2011). 

Another finding from the Gentoo energy 
retrofits was that some customers were not 
budgeting. Gentoo introduced personalised 
energy reports for every home, in order to help 
residents to monitor their energy usage and 
expenditure more closely (Gentoo, 2012). As 
part of these activities, housing associations 
could explore the potential to assist tenants 
with budgeting by providing prepayment 
meters, or (in the near future) smart meters with 
in home displays. Research by Mummery and 
Reilly (2010) found that pre-payment meters 
are popular among users for the control they 
offer over budgeting and debt, although there 
are some issues of inconvenience in managing 
and topping up prepayment meters. With 
regard to smart meters, research conducted by 
the University of Ulster with 56 lower income 
households indicated a ready acceptance of 
smart meters (Liddell, 2013b), particularly as a 
smart meter can “assist customers in managing 
both energy bills and the stress previously 
associated with unexpectedly high ones” 
(Liddell, 2013). However, residents would need 
support and guidance on how to use smart 
meters and in-home displays. 

1.9.1 Managing energy in a fuel poor 
home: A case study
In this context, Ms. G provides a useful case 
study illustrating the potential of smart meters 
for helping tenants understand their energy 
consumption patterns. It also makes clear 
the extent to which assisting tenants to save 
on their energy bills is seldom a one-stop 
process, but one of sustained engagement 
and exploration. It highlights the fact that 
outcomes post-retrofit are not always positive, 
especially where problems have long-standing 
origins. Most importantly of all, the case study 
indicates the enduring burden of living without 
affordable warmth. 
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Ms. G is retired and lives alone in an end row 
terraced house in Belfast. She has rented the 
property for 13 years. Ms. G describes herself 
as having “bad nerves” and at times can find 
it difficult to eat and sleep. She attributes this 
to her mother’s death. The support of her 
daughter and family has helped her very much 
during her bereavement. 
 
She describes herself as having good 
neighbours and living in a nice area. She has 
oil-fired full central heating in her home. The 
house had double glazed windows installed in 
the front of the house a few years ago, but the 
rear of the home still has single glazing. The 
windows were installed by the landlord and his 
friend and they are surrounded by a peculiar 
wooden border. Ms. G feels that these windows 
were never put in properly. She explained 
that when there is a breeze and the window is 
closed, you can see the blinds moving. During 
the 1980s the home also had an extension to 
the kitchen. In addition, the attic has been 
converted into a bedroom, and a second 
bathroom has been added to the back of the 
house. Despite all this additional work to the 
house, Ms. G noted that her heating system 
and radiators have never been replaced. Ms. 
G noted that her home is always freezing and 
very hard to heat: “You can’t use the downstairs 
bathroom in the winter. It’s like a fridge, and the 
extension is like a freezer”. 

Ms. G‘s oil tank is often empty because she 
cannot afford the cost of a minimum oil delivery. 
She has placed a few electric heaters around 
the house - one in the living room, one in the 
kitchen and one in her bedroom. Ms. G said 
that she is afraid to read her meter in case she 
cannot afford the payment. She explained that 
she has also had problems with mould and damp 
in her living room. She pulled away one of her 
sofas to show the researcher the damp that was 
rising up the wall and the mould growth. Ms. G 
had papered her walls but because of the damp 
the paper had come off: “Then I painted it but 
the paint came off too’”. Ms. G noted that she 
has frequently cleaned down the area where the 
damp and mould are developing but it continues 
to be a major problem. Ms. G is afraid that it will 
eventually ruin her furniture. 

Ms., G pays her domestic bills every fortnight 
at her local post office, paying around £20-£25 
(€25 to €31) on her electricity bills, as this is 
what she can afford. Ms. G receives an electricity 
bill every quarter. Her most recent winter bill of 
£311(€390) was double her normal quarterly 
bill. Whilst her routine of paying a set amount 
off her bill every fortnight was crucial in making 
this bill manageable for Ms. G, the sheer fright 
of receiving it was a significant stressor. Ms. 
G was a smart meter customer, and the local 
smart meter team were able to show Ms. G her 
electricity consumption since November 2011 
(See Figure 3). The dotted line reflects outdoor 
temperatures expressed as degree days (the 
standard metric representing indoor heating 
demand9). Ms. G’s electricity use tracks heating 
demand much more tightly than does the 
average for other customers, making it most likely 
that the increased consumption was related to 
her use of electric heaters. While it is little more 
than cold comfort, the Smart meter data could be 
used to explain the cause of Ms. G’s predicament, 
and provided an opportunity to support her in 
considering saving for oil in the same way as she 
saved for electricity, in order that she could revert 
back to her oil-fired central heating system. 

What is perhaps of even greater concern 
in Figure 3 is the extent to which Ms. G has 
curtailed her electricity consumption since 
this unfortunate event. She cut her baseline 
consumption (between midnight and 6:00 am) 
by more than half. Her baseline consumption 
became the lowest of any of the 56 customers 
in the Smart Meter Trial. Furthermore, her 
consumption for September and October 
2012 was 184 kWh and 194 kWh respectively, 
compared with the average for all participants 
in the trial of 369 and 380 kWh respectively. 

Nor was Ms. G now relying more on oil for 
energy. Ms. G explained that her oil tank had 
developed a leak: “There is oil in the puddles out 
the back…it’s all over the place”. Under these 
circumstances, Ms. G’s vulnerability may well have 
shifted from vulnerable to positively at risk from 
cold and damp living conditions.

9 The number of degree days reflects the heating demand of a 
defined place or area. An area with 100 heating degree days 
is warmer than one with 1000 heating degree days.
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Figure 3: Ms. G’s consumption, low and high 
consumers and indoor heating demand  
(degree days)

 
 
1.9.2. Harnessing social capital
It is important to recognise the value of social 
capital, (such as neighbourhood networks, 
commitment to community engagement and 
local leadership) that exists in communities, 
(Redmond and Hearne, 2013). One way to 
effectively deliver energy advice could be to 
tap into these informal community networks 
via a community-level energy advisors scheme. 
For example, Gentoo operate a community 
behaviour change programme (2013b). This 
works on a ‘street champions’ basis. Residents 
can sign up and be trained to deliver events, 
complete property surveys and provide energy 
advice to other residents (Gentoo, 2013b). 

The Gentoo scheme format allows residents 
to be involved in different ways, giving them 
the opportunity to do as much or as little as 
they wish, as outlined in Table 6. In exchange, 
residents are offered a range of rewards 
which vary depending on the time they invest. 
Rewards usually take the form of further 
education and training leading to accreditation; 
cash/vouchers, and access to an electric 
community car (Gentoo, 2013b). 

Table 6: Summary of Gentoo’s community pilot 
programme (Gentoo, 2013b)

Level 1 Green 
Enthusiast:

Complete surveys/ 
Provide feedback

Level 2 Green 
Motivator:

Collect data/ advise 
community on 
schemes

Level 3 Green 
Mobiliser:

Transport customers  
in electric car

Level 4 Green 
Influencer:

Home visits to deliver 
energy advice

Level 5 Green 
Enabler:

Continuing 
Professional 
Development (CPD)

The Gentoo programme is designed to 
take advantage of ‘over the garden fence’ 
conversations and create a community 
movement to reduce fuel poverty and become 
more energy efficient. Key outcomes are 
not just based on carbon reduction, but on 
growing more resilient communities. The 
advantage of peer-to-peer promotion is that 
it can lead to high levels of take up and more 
efficient delivery of energy efficiency schemes. 
Indeed, Brown et al. (2014) argue that offering 
facts and figures, in addition to positive 
accounts of retrofits grounded in experiences 
within the neighbourhood, may help to provide 
reassurance within community settings. 
Trained community advisors may also avoid the 
transmission of rumours and misinformation 
relating to energy efficiency schemes and 
behaviour. 
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1.10 Conclusions
 

The fuel poverty strategy of any large 
housing organisation should, ideally, 
be evidence-based and cost-efficient. 
It should have due regard for tenants 
most in need and should deliver 
energy efficiencies in a manner which 
takes account of tenants’ needs, 
capacities, and lifestyles.

Where energy efficiencies can be attained 
through behavioural and attitudinal change, 
processes that maximise opportunities for such 
changes should be given priority.

This synthesis of recent evidence has explored 
what is currently considered to be good 
practice in all of these domains. A key message 
underpinning this synthesis is the importance of 
recognising the individuality of each household 
and the attachment tenants feel towards their 
home. This message has important implications 
for the way retrofit schemes are marketed to 
residents; the selection of appropriate energy 
efficiency measures; and the method of 
assessing impacts. In terms of ‘selling’ energy 
efficiency schemes to tenants, it is clear that 
people are not primarily motivated by making 
their home more energy efficient or even 
primarily saving money on bills. They are also 
driven by considerations such as comfort and 
aesthetics. The best practice outlined in this 
report indicates that in order to overcome some 
of the barriers to energy efficiency upgrades, 
retrofit schemes should consider including 
elements which will make the upheaval of 
retrofitting more acceptable for tenants, even 
if those particular elements, (such as new front 
doors, for example) make little contribution to 
carbon reduction or lower energy bills. 

Additional barriers, such as a lack of trust, 
concerns over the quality of energy efficiency 
measures, and a fear of hidden costs, can all 
be overcome with good quality communication 
and consultation with tenants. 

From the outset, tenants should ideally be 
involved with planning the scheme and 
encouraged to take a role in signing up other 
tenants and creating enthusiasm about the 
scheme. Information is essential throughout 
the process. But it should be provided in small, 
simple portions, both orally and in written form. 
Images, case studies and demonstration homes 
have all been found to work successfully too. 

Recognising the individuality of tenants and 
their specific energy needs will lead to more 
realistic estimates of energy consumption and 
savings, preventing tenant disappointment. 
The impact analyses outlined here demonstrate 
well how outwardly similar households may not 
have the same capacity to save energy post-
retrofit. These findings are reinforced by the 
literature on pre-and re-bound effects, which 
demonstrate that there is often a disparity 
between predicted and actual energy savings 
resulting from installing retrofit measures. 
Nevertheless, models of costs and benefits for 
moderately deep retrofits indicate a full return 
on investment when improvements to health 
and wellbeing are included in calculations 
alongside carbon savings and energy savings. 
Comprehensive retrofit schemes also have the 
potential to improve community resilience and 
make areas more desirable to live in. 

Establishing good data collection practices is 
essential. As well as baseline, pre-refurbishment 
data on energy consumption, data should 
ideally be collected for two years or more 
after retrofitting to identify long term trends in 
energy usage. Best practice from other housing 
associations shows that as well as energy 
consumption data, internal temperatures, air 
quality, humidity and health and wellbeing 
should also be monitored, where this is feasible. 
Capturing the full range of benefits resulting 
from retrofits will enable Clúid to make a clear 
case regarding the impact of investment. 
Additionally, monitoring will help to detect if 
systems are working correctly. This will enable 
tenants to be provided with tailored advice on 
how to modify their behaviour to save energy 
over time, and keep their home comfortably 
warm all year round.
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2.1 Determinants of fuel poverty risk

The Irish climate has over 2,000 
degree-days rising to over 2,300 
inland (BRE 1993)10. It suffers from 
high wind speeds and driving rain.

Key factors in energy requirements are: altitude, 
(higher areas are cooler, cloudier and windier); 
settlement type (urban areas are warmer, 
summer and winter); aspect (southerly is 
warmer); and proximity to the coast ( the coast 
has more equable temperatures, but is windier). 
Table 7 shows the broad climate regions of 
Ireland by county and Clúid Region.

Table 8 (columns 1 and 2) shows that the 
environs of dwellings in Clúid housing estates 
in the North Central part of Ireland are subject 
to markedly colder conditions than those in 
the South East, with a 25% greater heating 

requirement (2,158 degree-days as opposed to 
1,723 degree-days).

Table 8 also indicates that the average rent in 
Ireland (all types of landlord) is €128 per week. 
In most regions mean weekly rent is lower than 
this, varying from €82 per week in urban areas 
of the North Central region to €122 per week 
in the urban South West. The urban parts 
of the East (i.e. including Dublin) have the 
highest average rent (€167)11. The proportion 
of households using natural gas around Clúid 
estates varies from 0.8% (in the rural North 
West), to 4.8% (in urban North Central), to 
17% (in urban West) to 35% (in urban South 
Central) to 39% (in urban South East), to 40% 
(in urban South West and 68% (in urban East), 
indicating much higher levels of natural gas 
use. Urban rents are 18-49% higher in North 
West, East and West, but more aligned (96-
109%) elsewhere. The advantage of access 
to natural gas is somewhat mitigated by the 
higher rents prevailing in such areas.

Table 7: Counties by Climatic Region and Clúid Region10 11

Region County Clúid  
Region

Region County Clúid 
Region

Central 
North

Cavan West East Dublin City East
Longford West Dublin Dun 

Laoghaire-Rathdown
East

Monaghan East Dublin Fingal East
Roscommon West Dublin South East
West Meath West Louth East

Central 
South

Carlow East Meath East
Kildare East Wicklow East
Kilkenny South South 

East
Tipperary South South

Laois West Waterford South
Offaly West Wexford South
Tipperary North South South 

West
Cork South

North 
West

Donegal West Kerry South
Leitrim West West Clare West
Sligo West Galway West

Limerick South
Mayo West

10 These degree days are spread almost evenly over the year, as a joint result of Ireland’s maritime climate and northerly location. 
Some modicum of heating is, therefore, required almost year-round.

11 Social rents do not reflect rental value since social housing rents are based on tenant income. Average rent is a better indicator of the 
housing market and the general circumstances prevailing in areas where social housing is present, and so average rent is reported here. 
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Table 8. Dwellings in Clúid Estates: Annual Degree-days, Rent, Gas Central Heating
 

Climatic Region Approximate 
Annual 
Degree-days

Mean General Rent  
(euro per week)

Percent Natural Gas 
Central Heating

Ratio 
Urban: 
Rural Rent

All Rural Urban Rural Urban 

Central North 2,158 86.0 82.2 1.0 4.8 0.96

Central South 2,012 97.2 103.9 1.4 34.8 1.07

East 1,994 112.0 166.6 7.2 68.2 1.49

North West 1,992 78.8 97.7 0.8 3.5 1.24

South East 1,723 96.7 98.1 0.9 38.8 1.02

South West 1,780 112.8 122.4 3.8 39.6 1.09

West 1,760 104.1 122.5 1.3 16.6 1.18

RoI (Rural & Urban) 1,910 128.4 38.2

Sources: Irish Meteorological Office mean monthly temperatures 1981-2010
Irish Census of Population (2011) 
General rent is the overall average rent (all landlord types) for the area
Results are weighted by the number of properties in Clúid estates. 

2.2 Properties that can be  
retrofitted12 

Table 9 shows that 25% of estates 
have 39 Clúid properties or more, 
with almost the same proportion 
(24%) having fewer than 9 properties. 
Most Clúid estates therefore have 
between 9 and 38 properties which 
the Association actually owns. 

In terms of dwellings per estate, 95% of all 
Clúid properties are in middle- or larger-sized 
estates. This means that there are reasonable 
economies of scale available from retrofitting all 
properties in an estate at the same time.

12 Two types of property in the Clúid portfolio are not eligible for 
domestic retrofit under the proposed scheme modelled here:

 •  Property managed by Clúid but not owned by them
 •  Non-residential property owned by the Association

Table 9. Proportion of estates and dwellings  
by estate size
 

Estate Size Estates Dwellings

8 or less 23.7% 4.8%

9-38 51.3% 44.4%

39 or more 25.0% 50.8%

Source: Clúid data

Energy efficiency is assessed nationally using 
the Building Energy Rating (BER) score. This 
is a standardised assessment process which 
assigns a rating rather than a precise energy 
efficiency value to an individual property. To 
combine ratings for an estate into an aggregate 
result, the process must be partially undone by 
applying weightings to each property13. 

13 BER ratings were weighted 1-15 according to the fifteen bands 
in the BER banding A–G. As this under-represents the greater 
energy requirements of bands E1, E2, F & G, adjustments have 
been made accordingly. 
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Table 10 shows that, on average, Clúid 
properties have a BER score of 10.4 (a little 
worse than rating D1). Additionally, Table 10 
shows that there is a narrow range in scores 
across the three estate sizes, although smaller 
estates (which also have less economies of 
scale) require the greatest depth of retrofit. 

Table 10. Mean BER by estate size 
 

 Estate size All

8 or 
less

9-38 39 or 
more

Mean BER 11.3 10.3 10.5 10.4

Number of 
dwellings

159 1,526 1,878 3,563

 
Source: Clúid data
Results are weighted by dwellings.

Table 11 shows that the most energy efficient 
dwellings are in city estates (BER score 9.6). 
Town estates combine both the largest number 
of dwellings (n = 1,741) and the poorest average 
energy efficiency rating (11.0). 

Table 12 shows that on average, 19% of estates 
have 39 or more dwellings, but this varies from 
9% (South East) to 25-28% in the Central South, 
North West, and East. Economies of scale 
from estate-wide retrofits will be at their most 
modest in the South East and South West.

Table 11. Mean BER by location 

Location Mean building 
energy rating

N

Rural 10.6 578

Town 11.0 1,741

City 9.6 1,217

Total 10.5 3,536

Source: Clúid data
Results weighted by dwellings

Table 12. Estate size by Climatic region

Climatic
Region

Estate Size
 

Total

8 or 
less

9-38 39 or 
more

Central 
North

33.3% 50.0% 16.7% 12

Central 
South

39.3% 35.7% 25.0% 28

East 28.1% 43.9% 28.1% 57

North 
West

9.1% 63.6% 27.3% 11

South 
East

52.2% 39.1% 8.7% 23

South 
West

42.3% 48.1% 9.6% 52

West 32.1% 50.0% 17.9% 28

Total 35.5% 45.5% 19.0% 211

Source: Clúid data 
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Table 13 shows the variability in degree day 
demand across regions (simplified into 3 
basic regions). The coldest region (East) also 
contains the largest number of dwellings. Given 
a national degree day demand of 1,910, (see 
Table 8), the East’s demand of 1,985 makes it 
considerably colder than average. However, 
it should be noted that the lowest rents (and 
hence the people on lowest average incomes) 
are to be found in the West14, which has almost 
the same degree day demand as the East. Gas 
is less likely to be available in the West and so 
- in terms of energy bill burden – it is the West 
which may have the greatest need. 

Table 13. Degree-days by region

Region Mean 
Degree-days

N

East 1,985 1,636

South 1,796 1,305

West 1,943 1,040

Source: Clúid data, Irish Meteorological Office (adjusted) 

Results weighted by dwellings

Corroborating this, Table 14 shows that local use 
of natural gas for heating and cooking varies from 
58% (in the East) to 12% (in the West). 

14 Rental data are sensitive and hence not disclosed here.

Table 14. Local use of Natural Gas Central 
Heating by Clúid region 

Clúid Region Mean % N

East 57.7 1,629

South 31.2 1,305

West 12.1 1,040

 

Source: Clúid data. Irish Census of Population 2011

Results weighted by dwellings

Table 15 shows that retrofit work carried out so 
far by Clúid Housing Association has raised the 
average BER of properties to 10.7. The average 
number of housing units already retrofitted 
per estate is 24.1, suggesting that it is slightly 
smaller estates that have been retrofitted. 

The average cost is €1,107 per unit. This level of 
investment in retrofitting places the work carried 
out, to date, in the domain of shallow retrofit, 
indicating that at some stage, deeper levels 
of intervention could be merited if finances 
permit. That being said, the amount invested 
per property is approximately a third more than 
the Warm Homes scheme in Northern Ireland 
has averaged in its retrofit programme (over a 
similar time period). 

Table 15. Size, BER and cost of works

Estate 
size

Energy Rating Retrofit Energy Works

No. Units No. of 
Units

BER No. of 
Units

Average 
Post-
Work BER

No of 
Units

Average 
Cost 
(euros)

Average 26.2 27.4 10.4 24.1 10.7 25.9 877

Number 152 130 3,563 14 337 42 1,086

Source: Clúid data
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Section 2 illustrates the many ways 
in which priority could be assigned 
to retrofitting. It could be based on 
degree day demand, economies of 
scale, average BER rating in an estate, 
lowest income and hence highest 
energy affordability burden, etc. 
The overall picture, whilst portrayed 
in great detail, is nonetheless still 
confusing in terms of developing the 
most rational retrofit strategy. 

This section outlines a means by which a unitary 
fuel poverty index can be calculated. It takes 
into account many of the options described 
in Section 2, all of which could be used to 
prioritise works. 

Two indices of fuel poverty risk are computed: 
The Basic Vulnerability Index, which combines 
a measure of the dwelling’s energy efficiency 
and the ability of the tenant to pay for heating; 
and the Extended Vulnerability Index which, 
in addition to these, incorporates the climatic 
conditions on the estate. 

In general, the higher each index scores, the 
higher the risk is of fuel poverty for tenants on 
that estate. A Basic Vulnerability Index score of 
100 means that the estate is exactly median in 
all factors assessed. So a score of more than 100 
suggests that tenants are likely to have a higher 
risk of fuel poverty than a median Clúid estate. 
Conversely a score of less than 100 means that 
tenants are likely to have a lower risk of fuel 
poverty than a median Clúid estate. Similarly 
an Extended Vulnerability Index score of 100 
means that the estate is exactly median in all 
factors assessed.

The principal value of these indices is that  
by providing a quantified assessment of  
risk of fuel poverty, they will hopefully assist 
Clúid in prioritising retrofit works across the 
housing stock.

Three factors are used to compute the indices:
• Building Energy Rating (BER)
• Household income 
• Estate degree days15 

These factors are used to calculate a BER Index; 
an Inverted Household Income Index (it is 
inverted so that a low income provides a high 
value); and a Degree Day index. These are dealt 
with in turn below.

Computation of variables

Estate BER Index
The fifteen BER bands A – G are ascribed values 
1 – 15. So a dwelling with a BER of C2 will be 
given a value of 8. A dwelling with the lowest 
energy efficiency (band G) has the highest score 
of 15.

The Estate BER index is computed as:

Estate mean BER x 10

Overall median BER
 
The estate mean BER is the mean BER of all the 
dwellings on that estate. The overall median 
BER is the median BER for all Clúid dwellings.  
This was calculated using all estates on which 
information was available, weighted by the 
number of dwellings in the estate.

The index is adjusted so that an estate with a 
median BER index will score 10. 

Estate Inverted Household Income Index 
The Estate Inverted Household Income Index is 
computed as:

(Estate mean inverted household income +1) x 10 

(Overall median household income +1)

15 Degree days are a measure of climatic exposure. A heating 
degree-day is the number of degrees (0 or more) that the 
average temperature on a given day falls below 15.5°C. The 
number of degree-days accumulated in a year summarises the 
heating need of an area.
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Estate mean household income is the mean 
household income of all the households on 
the estate. Estate mean inverted household 
income is the estate mean household income 
subtracted from the highest estate mean 
household income recorded across all Clúid 
estates. The figure was inverted so that a low 
income will produce a high value.

The overall median household income is  
the median household income across all  
Clúid estates.

The index is adjusted by adding 1 to top and 
bottom which ensures that it never produces 
a value of zero. It is further adjusted so that an 
estate with median Inverted Household Income 
Index will score 10.

Estate Degree Days Index 
For degree days, an index was computed as:

Estate degree days

Median degree days
 
Estate degree days are the number of degree 
days for that particular estate. Median degree 
days are the median of all degree days across 
all estates.

The index is adjusted so that an estate with 
median Degree Day Index will score 1.

Basic Vulnerability Index
The Basic Vulnerability Index is computed as:

Estate BER Index X 
Estate Inverted Household Income Index 

Extended Vulnerability Index
The Extended Vulnerability Index is computed as: 

Basic Vulnerability Index X  
Degree Days Index

Table 16 shows that the worst conditions are in 
medium towns (136/142) and very small towns 
(126/124), and the most favourable conditions 
are in Dublin (82/85) and small towns (82/76).

Table 17 shows the effect of moving from a 
Basic to an Extended Vulnerability score. Whilst 
Central North remains the area of top priority 
across the two indices, the area which is least in 
need shifts from the East under a Basic index, to 
the West under an Extended index.

Finally, Table 18 provides indices for each Clúid 
estate for which data is available. This table 
aims to assist Clúid when making decisions 
about prioritising retrofit works. It suggests, for 
example, that the first 3 areas for prioritising 
would all be in County Longford and would 
involve developing retrofit plans for 114 houses 
(8 + 61 + 45). 

Table 16. Vulnerability to Fuel Poverty by Settlement Class

Settlement Class Basic Vulnerability Index 2013 Extended Vulnerability Index 2013

Dublin Urban Area 82.1 85.1

City 91.7 82.2

Large Town 92.0 93.8

Medium Town 135.6 142.7

Small Town 82.1 75.7

Very Small Town 126.2 123.8

Rural 99.0 97.8

Total 101.6 102.1

Source: Clúid data, Irish Meteorological Office
Results weighted by dwellings
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Table 17. Vulnerability to Fuel Poverty by Climate Region

Climate Region Basic Vulnerability Index 2013 Extended Vulnerability Index 2013

Central North 131.3 148.0

Central South 109.2 114.3

East 85.0 88.1

North West 111.1 115.1

South East 92.9 83.2

South West 116.0 107.4

West 92.9 82.9

Total 101.6 102.1

Source: Clúid data, Irish Meteorological Office
Results weighted by dwellings

Table 18. Index of fuel poverty risk – first 20 priority areas likely to be in greater need of retrofit16 

Estate Description County No.Units Basic  
Index

Extended  
Index

Crois Bothar Longford 8 167.4 181.9

Lana Aoibhinn Longford 61 158.1 171.8

Annaly Gardens Longford 45 137.5 149.4

Castle Court Sheltered Cork 24 155.9 139.2

Collins Court Galway 9 152.6 134.7

Lilac Close Limerick 15 151.5 133.7

Ard Carrig Cork 33 147.5 131.7

Garden Mews Limerick 8 147.0 129.7

Mill Court (sheltered) Cork 38 144.7 129.2

Liosan Court (sheltered) Limerick 42 144.2 127.2

Millbrook Cork 28 142.4 127.2

Castle Green Ave Tipperary South 6 142.2 122.8

Holy Cross Gardens (sheltered) Kerry 44 141.2 126.0

Roxboro Court Cork 14 140.9 125.8

Joyce’s Court Cork 25 139.7 124.7

The Meadows Kerry 8 139.6 124.6

Annaly Gardens Longford 45 137.5 149.4

Springfield Grove/Rossmore Village Tipperary South 8 136.0 117.5

Ballygraigue Court Tipperary North 76 135.4 136.6

Carraig Ean Offaly 8 135.2 136.4

16 This index does not take account of other real-world aspects of decision-making, for example housing repair priorities that are 
already underway or planned.
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