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Executive Summary

The New Thames Valley Vision (NTVV) full bid submission [SSEPD 2011] defines the Successful
Delivery Reward Criteria (SDRC) that must be met in line with the project milestones. The key topics
covered within this report as defined by the SDRC evidence requirements are as follows:

o Evaluation of fuel poverty;
e Low carbon choices; and
e Economic consequences of low carbon technologies (LCT).

Scottish & Southern Energy Power Distribution (SSEPD) confirms that the SDRC criteria have been
met.

Evaluation of fuel poverty

This report considers the way in which fuel poverty is classified, identified and measured and how this

informs measures to reduce and alleviate the effects of fuel poverty.

The Low Income High Costs (LIHC) methodology for measuring fuel poverty in England was intended
to quantify the total scale of fuel poverty (in the form of the fuel poverty gap) as well as the number of
households affected. Much like previous methods of addressing fuel poverty, the LIHC methodology is
not without its critics and may result in counterintuitive classifications, where consumers who could
clearly struggle to meet fuel costs do not meet the criteria for fuel poverty. Furthermore, the actual
identification of individual fuel poor households is complicated by the fact that the data required to
apply this definition is not necessarily available for every property. Finally, the homes most in need of
energy efficiency treatment are not necessarily those in fuel poverty, for example homes with

vulnerable residents (e.g. the very old, very young and people with disabilities).

Government policy prioritises reducing the total fuel poverty gap (i.e. the aggregate severity of fuel
poverty) over reducing the number of fuel poor households. In recent years, despite fuel costs
increasing, there has been a reduction in the number of fuel poor households and in the aggregate
fuel poverty gap. This is in part due to government programmes aimed at improving the energy
efficiency of the housing stock and more specifically addressing the homes of the fuel poor. Grant
based programmes have been generally successful at targeting low-income households. Most recent
DECC data shows that there are now approximately 2.35 million fuel poor households, which equates

to 10% of the households in England.

Low carbon choices

This report regards low carbon choices as being related to the potential implementation of LCT and
their role in combatting fuel poverty. In particular, it considers this question from the point of view of
the Distribution Network Operators (DNOs). In doing so, we have assumed that LCT can describe

many different techniques and installations.

§ Scottish & Southern
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These range from traditional ‘fabric-first measures such as insulation to more dynamic measures,
such as solar PV. Each of these has a potential to counteract fuel poverty, but may also represent an
opportunity or challenge to a network operator. Throughout the report the wider economic and social

implications of actions to address fuel poverty have been considered and detailed.

The implementation of LCT has had varied success at reducing energy consumption. Their
effectiveness tends to be very context specific and is largely dependent on behaviour of the residents
of the homes in which such measures are implemented. LCT need to be accompanied by support and
advice which results in those technologies being used in a more effective manner. This can take
various forms, but there is a clear potential role for local advisers who are known and trusted by the
residents. In general many reports have highlighted the importance of clear communication between

the consumer and the various service providers which have an interest in LCT.

Economic consequences of low carbon technologies

There are a number of economic benefits which can be obtained from LCT. These can range from
improved energy security of supply, increased house values and lower carbon emissions. Specifically
improving the housing of the fuel poor can have a positive effect on Quality Adjusted Life Years
(QALY). This improves the quality of life of the fuel poor and can reduce other health care related

costs.

When considering the implications for job creation, which is often seen as a positive benefit of the low
carbon economy, the picture is mixed. Renewable energy and energy efficiency projects can both
create jobs, but also tend to displace jobs in other parts of the economy. Renewables and energy
efficiency tend to be more labour intensive than conventional energy generation. This means that their
support results in net job creation in the energy industry, particularly at time of low economic activity.
However some studies have argued that the price effects of green subsidies on the market can have a
negative longer-term impact the economy as a whole. This could mean a total net reduction in jobs as
the economic impacts of green energy support filter through to the wider economy (an increase in tax
will have a negative multiplier effect across the economy). Some have argued that as far as skilled
workers are concerned, the main challenge is not lack of jobs, but lack of workers. Jobs created in the
low carbon sector can, in a situation of high employment, divert skilled workers away from other

industries rather than creating work for the unemployed.

From the point of view of the DNOs, the most important economic consequence of actions related to
fuel poverty is the impact upon operating a safe, reliable and cost efficient electricity network. With
regards to the potential interaction between DNOs and low carbon households, measures required to
ensure effective operation of the distribution network may not necessarily be the same as those

targeted specifically at the fuel poor.
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For example SSEPD, as a separate part of the NTVV project, investigated the possibility of making
use of the aggregated load of domestic consumers with solar PV to trial the use of in-home thermal
energy storage devices. The roll-out of this device looked to target households which met the criteria

of the device (solar PV and an appropriate sized hot water tank) rather than specifically fuel poor.

It is necessary to find compromises between the conflicts that exist between fuel poverty reduction
and efficient network operation measures. It is important to note that the efficient and cost-effective
operation and maintenance of a distribution network is of benefit to all consumers, including the fuel
poor, as it will tend to ensure high levels of availability with manageable network related costs. For this
reason, when considering measures to combat fuel poverty, the net benefit of low network costs

should be considered as well as the immediate benefits to the recipients of any such measures.
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1 Introduction

The New Thames Valley Vision (NTVV) is a Low Carbon Network (LCN) Fund Tier 2 project awarded
by Ofgem during the 2011 competitive selection process. Focussed on the low voltage network, the
NTVV aims to demonstrate how electricity Distribution Network Operators (DNOs) can better serve
their customers by understanding, anticipating and supporting their energy usage as they move

towards low carbon technologies (LCT).

LCT are those developments which will allow the transition to a low carbon economy. This can include
low carbon energy production equipment, such as solar PV, or energy efficiency related installations,
such as improved insulation techniques, or low-energy lighting. It can however also refer more
generally to equipment or techniques intended to facilitate the introduction of these direct generation

or consumption related technologies into our existing energy systems.

This paper addresses the criterion in the NTVV Bid Successful Delivery Reward Criteria (SDRC) 9.8

(b)1. The focus of this report is to understand the implications of LCT on fuel poverty.

1.1 Background
This study was produced in response to the requirements of the Low Carbon Network Fund (LCN
Fund) NTVV programme as laid out in SDRC 9.8(b)1:

e Evaluation of fuel poor;
e Low carbon choices;

e Economic consequences of LCT.

1.2  Aim and objectives

This report considers the way in which fuel poor are classified and how this has changed in England in
recent years. It looks at measures intended (at least in part) to address fuel poverty, including the
practical and economic effectiveness of these initiatives. The report addresses the question of the
methods used to identify fuel poor groups and the availability of data to do this. Secondly it considers
the implications of using LCT to address fuel poverty, specifically how these impact DNOs, residents
and property owners. Finally the report considers the economic significance of fuel poverty and the

economic implications of using LCT to address fuel poverty.
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1.3 Methodology and approach

This report has been produced mainly by means of a desk top review of the most up to date data and
information related to fuel poverty. Much information pertains to the United Kingdom. However, as it is
being produced as part of NTVV, the report concentrates most specifically on the situation in England.

This desk top review was augmented and analysed by means of a stakeholder discussion event which
took place on 9" June 2015. This took the form of a workshop conducted between NTVV members
and representatives from DECC, local authorities, non-government organisations and academics with
an interest in fuel poverty. The purpose of this workshop was to gather information and insights, but
also to facilitate contacts between these stakeholders. The insights gained in this workshop are taken

into account throughout this report.

This report also draws on parallel studies also conducted as part of the NTVV project in 2015. Each of
these reports is concerned with different aspects of the consumer engagement with LCT and the
potential impact of LCT on the distribution networks. Although none of these studies has a specific

concentration on fuel poverty, each contains information and insights which are relevant to this report.

e Low Carbon Community Advisory Centre (LCCAC) - SDRC 9.8(c): a high street outlet
opened by the NTVV project team in the centre of Bracknell to promote LCT and to gather
information about energy use in the local community [SSEPD 2015(1)]. This project engaged
with all parts of society, including those in fuel poverty.

e Housing Associations and Low Carbon Promotions - SDRC 9.8(b)3: a series of interviews
and events intended to understand consumer attitudes to LCT in the Thames Valley area and
to learn how these can be more effectively promoted [SSEPD 2015(2)].

e Technical Impact Assessment - SDRC 9.8(b)2: A modelling exercise conducted together
with the Universities of Reading and Oxford to estimate the impact of LCT uptake on the low
voltage electricity network [SSEPD 2015(3)]. This work can help identify those parts of the
network where constraints coincide with high levels of fuel poverty and consequently to

address both issues.

§ Scottish & Southern
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2 Fuel poor classification

2.1 Description of fuel poor classification used in England

According to the UK Warm Homes and Energy Conservation Act of 2000 a person is living in fuel
poverty if they are, “a member of a household living on a lower income in a home which cannot be
kept warm at reasonable cost”’. Whilst this concept is in principle reasonably clear, the precise
operational definition has in practice been open to a range of interpretations. This makes the
estimation of the numbers, geographical and demographic breakdown of the fuel poor [Fahmy 2011]

more complicated.

The UK government originally defined a household as being in fuel poverty when 10% of total income,
before housing costs, was expended on fuel to heat the home to an ‘adequate standard of warmth’. An

adequate standard of warmth is normally defined as 21°C for the main living area and 18°C in other
parts of the home [DECC 2014(1)].

In 2013 this was changed in England to the ‘Low Income High Costs’ (LIHC) definition, although the
other parts of the UK continued to use the 10% method. Under LIHC, a household is regarded as

being fuel poor if:

e its required fuel costs are above the national median level; and,
o if it were to spend that amount, it would be left with a residual income below the official poverty

line.
The DECC LIHC indicator is made up of two factors:

The number of households with both low incomes and high fuel costs; and
2 The depth of fuel poverty amongst these fuel poor households, i.e. the difference between
required fuel costs for each household and the required median fuel costs. This fuel poverty gap

is aggregated across all fuel poor households.

The income used in this context is the ‘After Housing Costs’ (AHC) income, which has been adjusted
to reflect variation in different circumstances [DECC 2015(2)]. This method of identification is shown in
Figure 1.

§ Scottish & Southern
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Figure 1: Fuel poverty under the Low Income High Costs indicator [DECC 2014(1)
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Changes in the number of fuel poor calculated by a relative measure such as the LIHC method are

less sensitive to changes in fuel costs than an absolute measure such as the 10% method. This is

because, whilst household energy costs increase when fuel prices go up, the threshold against which

fuel poverty is measured also moves.
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Figure 2: Impact of changing fuel prices on fuel poverty*
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Figure 2 shows what happens if fuel prices increase from a relatively low level (state 1) to a higher
level (state 2) by considering two representative households, X and Y. It is assumed that in both
household that the fabric of the structure or the habits of its residents does not change between these

two states.

At state 1 both households are below the income threshold, but household X’s required energy costs
are greater than the median and household Y’s are less. Thus household X is in fuel poverty and
household Y is not. If fuel prices increase, the required energy costs will increase in both households.
However, household Y does not move into fuel poverty. The reason for this is that the median required
energy costs also increase, which thus changes the threshold which determines fuel poverty. As a

result, at state 2 household X is still in fuel poverty and household Y is still not in fuel poverty.

! This graphic was produced by DNV GL for this report based on a model created by DECC.
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Note however that the fuel gap of household X has however increased. The reason for this is that, as
household X requires a disproportionately large amount of energy, its change in required energy costs
will be greater than the change in median required energy costs. This means that higher fuel prices

result in a higher fuel poverty gap and a relatively small increase in the number of fuel poor homes.

The fuel poverty gap aggregated across the country is an indicator which must be seen as being at
least as important as the total number of households in fuel poverty. This is because this indicator
gives a much clearer impression of the scale of the problem. The number of households in fuel

poverty alone does not give any indication of the degree to which the households are in fuel poverty.

DECC policies tend to be aimed at reducing the fuel poverty gap rather than the number of fuel poor
households, with any attendant reduction in the number of fuel poor households an indirect outcome

dependent on the distributive effects of the policy.

2.2 The LIHC method

As with the previous measure of fuel poverty, the current definition does have imperfections. The LIHC
definition for fuel poverty can result in some relatively high income households being defined as fuel
poor as a result of their high energy consumption. This is signified by the gradient on the line dividing
the high and low income parts of the graph. This has resulted in some commentators noting that

potential for perverse classifications, as illustrated in Figure 3.

Figure 3. Case studies from the 2009 EHS [Consumer Focus 2012(2)]

Case studies from the 2009 EHS

Pensioner couple (A).... Pensioner couple (B)...

« Qutright owners, with equity - £235,000 Public sector tenants, with no equity

+ Three bedroom urban detached house — 98m?

One bedroom urban bungalow - 47m?

Electric storage heaters
SAP of 31 - unit fuel costs of £25/m?
Total fuel costs - £1,167

# Gas fired central heating
* SAP of 61 - unit fuel costs of £14,/m?
» Total fuel costs - £1,407

Pension Credit income, AHC - £10,412
Income after fuel costs - £9,245
Below poverty line of £11,135

Non means tested income, AHC - £12,068
Income after fuel costs - £10,661
* Below poverty line of £11,135

Minimum (MIS) living costs - £9,925
Residual budget for fuel - £487
Cannot afford fuel costs — has £680 deficit

Minimum (MIS) living costs - £9,925
Residual budget for fuel - £2,143
Can afford fuel costs - has £736 surplus

Fuel costs below threshold of £1,270
No fuel poverty gap — £103 below threshold
Dwelling is a Category [ health hazard

Fuel costs above threshold of £1,270
Fuel poverty gap - £137
Dwelling passes HHSRS on excess cold

NOT IN LIHC FUEL POVERTY

IN LIHC FUEL POVERTY

Figure 3 describes two pensioner couples one of which (B) is unable to afford its fuel costs. However,

Scottish & Southern
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this couple is not described as being in fuel poverty due to the fact that they require relatively little fuel
to heat their small property. The other couple (A) is relatively well off, living in a much larger property
which they own outright. They are regarded as fuel poor as the higher costs of heating their property
would bring them under the poverty line. Whilst couple B is clearly in a more financially difficult
situation than couple A, they could find themselves disadvantaged when resources are allocated to
tackle fuel poverty.

§ Scottish & Southern
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3 Government fuel poor initiatives
3.1 Success and appropriateness

3.1.1 Changes in fuel poverty

New Thames Valley Vision

The numbers of English fuel poor households has reduced since 1996, although this fall has been

uneven. Nonetheless the total aggregate fuel poverty gap increased between 2003 and 2009. This

tended to plateau and fall in the period from 2009 to 2012 (Figure 4).

Figure 4: Fuel poverty in England, 1996 — 2012 [DECC 2014(1)]
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Fuel poverty is a function of two variables, namely household income and the amount of income spent

on fuel for heating. The amount of income spent on fuel is in turn a function of the cost of fuel and the

energy efficiency of the housing stock.

As can be seen in Figure 5, the increase in the aggregate fuel poverty gap tended to closely track the

increase in domestic fuel prices between 2003 and 2009. The government’'s most recent data,

reported in the 2015 fuel poverty annual report estimates that 2.35m English households, just over

10% of the total number of households, are in fuel poverty [DECC 2015(2)].
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Figure 5: UK fuel price indices, 1996 — 2014 [DECC 2015(1)]*
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This increase in fuel prices continued on an upward trend from 2009 to 2012, whilst both the number
of fuel poor households and the aggregate fuel poverty gap was falling. This suggests that, whilst fuel

prices increased, the required consumption of fuel was falling in previously fuel poor households.

3.1.2 Improvements in energy efficiency

Fuel poverty is modelled in England using data from the Department for Communities and Local
Government (DCLG) English Housing Survey (EHS). This survey was conducted by a combination of
household interviews and a physical inspection of a sub-sample of these properties [DCLG 2015(1)].

The EHS 2013-2014 report shows that energy efficiency improved across all income groups between
2008 and 2013, based on Standard Assessment Procedure (SAP) ratings (Figure 6).

% Domestic fuel price index is an aggregate of individual solid fuels, gas, electricity and liquid fuels

indices.
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Figure 6: Energy efficiency rating bands by income [DCLG 2014]

New Thames Valley Vision
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Low energy efficiency is not an issue necessarily associated with low income households. In fact in
2012 the highest income group had the largest proportion of households with the lowest efficiency F
and G bands; 6.7% of the 5" (highest) income quintile was in these bands. However 6.1% of the 1%
quintile (i.e. lowest income) households were in the F and G bands. These households are most likely

to fall into the fuel poverty definition.

The reason for the relatively high levels of energy efficiency levels amongst lower income households
is that these households are more likely to live in social housing. Social housing represents 48% of
households in the most deprived parts of the UK, compared with only 3% of households in the least
deprived parts [DCLG 2015(1)]. As can be seen in Figure 7, social housing (including local authorities

and housing associations) tends to have better levels of energy efficiency than the private sector.
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Figure 7: Energy efficiency rating bands by tenure [DCLG 2015(1)
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Energy efficiency improved substantially between 1996 and 2013 in all English household tenure
types (Figure 8). However this improvement has been most pronounced in the local authority sector,
where approximately 57% of households moved from the lower E/F/G bands into the higher A/B/C/D
bands. By comparison approximately 40% of housing authority dwellings achieved the same
improvement. This tendency was underway in the period from 2003 to 2009, as shown in Figure 4,
which also saw an increase in the fuel poverty gap. As a result, this increase in fuel poverty is likely to

be attributed to the increases in fuel prices in the same period.

Figure 8: Mean SAP ratings by tenure 1996-2013 [DCLG 2015(1)
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Households in the social rented sector (i.e. local authorities and housing associations) tend to spend
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less on energy than owner-occupied and private rented properties. These lower energy costs are
largely a result of the higher efficiency standards in social rented properties.

The relatively high improvement in local authority dwellings’ energy efficiency may be due to the ability
and willingness of social landlords to take advantage of energy efficiency grants and subsidies [DECC
2013 (2)]. Energy efficiency investments by social landlords also tend to be driven by their social
objective of providing good standard affordable housing. However social landlords also have a
practical incentive to make such improvements. If their tenants can save money from their energy bill,
then they will have more cash available to pay their rent and will be less likely to fall into arrears. This
reflects comments made by housing associations during interviews conducted as part of a separate
NTVV project [SSE 2015(2)].

Lower income owner occupiers are often discouraged from making energy saving improvements in
their homes due to cost. This is true even though these owners often recognise that this effectively
leaves them in a vicious cycle with longer term energy costs progressively reducing their disposable
income. These householders may be unaware of schemes intended to support energy efficiency
[Harrington et al, 2005].

The types of home most likely to fail to meet the decent homes? criteria based on thermal comfort are

private rented residences. Figure 9 shows that 13.4% of privately rented homes fall into this category.

Figure 9: Homes failing decent homes criteria based on thermal comfort [DCLG 2015(1)]
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There is a lack of incentive for private landlords to invest in energy efficiency when the benefits will be
accrued by their tenants [Thanos and Dunse 2012]. To complement this, studies have shown that

® A national benchmark of quality of social and local authority housing.
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private renters express concern that improvements in energy efficiency will result in an increase in rent
[Allmark and Tod 2013].

3.2 Case Study 1 —Warm Front Scheme

The Warm Front Scheme operated from 2000 to 2013. During this period it was the main method by
which the UK government tried to improve energy efficiency in private sector housing in England.
Under the scheme, households receiving certain benefits were eligible for efficient heating and
insulation measures. The scheme was managed across the country by a single organisation, Carillion
Energy Services (CES).

An evaluation of the scheme was conducted by Ipsos Mori and University College London (UCL)
DECC 2014(3)]. This evaluation was conducted by means of interviews of a range of stakeholders,
including successful and unsuccessful applicants, installers, manufacturers, suppliers, advisors,
DECC employees and personnel from CES itself. This was backed up by secondary management,

administration and financial data.

3.2.1 Scheme management

The scheme was managed centrally by a single company; this led to some debate as to whether this
was preferable to a number of locally based providers. It was ultimately felt on balance that the

national body was preferable as it provided consistency and scale to the scheme.

There was some disagreement about the quality of communication received from CES. Stakeholders
in the supply chain generally seemed to have positive opinions about the information provided by
CES. However local authorities and advisory bodies felt that messages from CES about the scheme

were unclear and not provided in a timely manner.

The scheme was largely marketed through a system of ‘referrals’. This system was run through a
network of third party organisations, such as local authorities, installers and manufacturers, which
worked to generate scheme referrals to potential eligible beneficiaries. These third party organisations
were supported by networking teams run by the scheme management. This referral system was

regarded as the strength of the system in that it helped reach some of the most vulnerable customers.

There were positive comments from various stakeholders about the way in which the conclusion of the
scheme was managed in 2013. However there were negative comments about the speed with which
CES managers were laid off. This meant that CES struggled to handle a last minute influx of

applications to the scheme as it was coming to an end.

The quality assurance processes which guaranteed the standards of the scheme were audited
throughout its operation. These audits generally showed that these processes had been effective.
Some concerns were raised about a decision to move to quality checks on 10% of gas and oil heating

installations instead of 100%.

It was felt that the interaction between the CES and the advisory bodies engaged on the scheme has
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been good, namely the Delivery Advisory Board (DAB) and Fuel Poverty Advisory Group (FPAG).
These groups were effective in informing the audience and spreading communications.

Members of these groups felt that they should have had a greater influence in making key decisions

related to the design of the scheme.

3.2.2 Value for money

The evaluation of this scheme mainly examined stakeholder perceptions of the value of the scheme
rather than a full cost-benefit analysis of the scheme itself. These perceptions were mixed with

examples being given of both good and bad value for money.

The centralised control of the scheme was identified as an aspect which tended to improve value for
money as it allowed for economies of scale when purchasing materials. Conversely some installers
and local authorities felt that a locally administered scheme might have resulted in improved labour

and travel costs.

In 2009 DECC introduced an e-bid scheme, whereby potential suppliers could make competitive bids
for installation projects. By this method, potential installers could submit closed bids, with the contract
going to the lowest bid. This tended to drive down bid prices, resulting in cost savings to the scheme.
The very low bids offered resulted in some bidders being driven out of the scheme. Some

stakeholders felt that there should have been a minimum bid price.

The scheme used certain types of benefit payments as a proxy for poverty so as to set eligibility. This
was a matter of some debate as it was felt that this did not properly reflect whether participants were
truly deserving of this support. As a result of such criticisms, the scheme was adapted over time to
narrow eligibility criteria and to exclude some potential participants who could arguably have financed
these improvements themselves. This in turn led to comments that the scheme’s criteria had become

too strict and that this was preventing the scheme from reaching its full potential.

3.2.3 Benefits and negative impacts

Between 2005 and 2013, more than 1.5 m households received assistance under Warm Front. This is
equivalent to approximately 5.7% of all households in England [DECC 2014(3)]. Of these, 922,000
received energy efficiency measures, including loft and cavity wall insulation, heat system
replacements and draught-proofing. During this period, the number of households in fuel poverty in
England fell from 2.43m to 2.28m [DCLG 2015(1)]. This improvement is more impressive when it is
considered that this was a period in which fuel prices were increasing faster than the background rate

of inflation (see section 3.1.1).
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There was a strong perception amongst stakeholders that the scheme had been successful. This is
mainly due to the large number of households which were supported. In particular the number of ‘hard
to treat homes helped by the scheme increased during the period, indicating that the scheme was

able to positively impact previously neglected households.

The scheme encouraged the expansion of a supply chain dedicated to the needs of the market. A
number of smaller installation companies were created and grew on the basis of work generated by
the scheme. However, as the scheme came to an end, many firms which had become dependent on

Warm Front went out of business or were bought by larger contractors.

3.2.4 Fulfilment of customer expectations

Customer expectations tended to have a large effect on satisfaction with the Warm Front scheme.
These expectations varied widely, with some customers expecting a very high level of service from
work done under the scheme, while others just wanted the measures to be put in place. Those
customers who reported problems with work done under the scheme claimed to have had reservations
about the work to start with.

Long waiting times were a concern to a number of stakeholders and hence were an important factor in
satisfaction levels in the scheme. However the level of satisfaction tended to be dependent on the
expectation of the customer with respect to time scales. For example, as can be seen from Table 1,
the standard timescale from application to the scheme to survey was 28 working days. However some
customers, particularly those with an immediate energy related emergency in the cold months, had
expected an almost immediate response. Nonetheless customers who had expected a long wait to
receive support often tended to be pleasantly surprised by the speed of the response. The

management of customers’ expectations, it is felt, could have been improved.

Table 1: Timescales for the Warm Front Scheme [DECC (2014(3)]

Activity Process Timescale
Heating measure From allocation to installation 70 working days
Insulation measure From allocation to installation 40 working days

E-bidding works subject to From notification that customer contribution has | 28 working days

a customer contribution been made to installation

Application to survey Application to survey 21 working days

In reality there were large variations in waiting times which varied from a few months to a year
between stages in the application. This was often expected by many customers who perceived that,

as a government scheme, it would be subject to significant backlogs.

* Defined as homes with solid walls, those built pre-1929, those without a loft cavity and those not on
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There were also variations in the smoothness with which the application process was conducted, with
some participants describing a more positive experience than others. Such problems with the
application process often occurred with customers with low levels of literacy or for whom English was

a second language. The referral system was helpful in overcoming such difficulties.

Whilst there were misgivings with the scheme, the majority opinion of the scheme seems to be that
projects were conducted in a smooth and efficient manner and brought immediate benefits. However a
significant minority of customers experienced problems with their installation and were not always able
to easily rectify these issues.

3.3 Case Study 2 — Green Deal and ECO

A number of different energy efficiency schemes were introduced across the UK in 2012-2014 as the

Warm Front scheme in England and other schemes in other parts of the UK were being phased out.

The Green Deal (GD) was initially set up as a form of finance to property owners which allowed them
to take out loans to make energy efficiency improvements which are paid back via their electricity bill.
The central principle of the Green Deal, known as the ‘Golden Rule’ is that the savings resulting from
a home improvement should be equal to or greater than the cost of servicing the loan. The aim is for a
household’s energy expenditure (including the finance cost) to remain unchanged in the short term
while the energy efficiency improvements reduce energy costs in the long term. Nevertheless, the
Green Deal loan must be paid off whether or not the efficiency savings occur. In June 2014 the UK
government also introduced the Green Deal Home Improvement Fund (GDHIF) which is a form of
grant which may be claimed for specific defined energy efficiency improvements. A total of £120m was
allocated to GDHIF. Of this, approximately £88m had been allocated by March 2015 [DECC 2015(1)].

In addition, early adopters of the scheme were eligible to Cashback of up to £1000 on improvements.

The savings potential of such improvements is assessed by a GD Assessor. A resultant Green Deal
Assessment Report (GDAR) recommends improvements to householders and tells them what savings

they could achieve.

Beyond this point the consumer may need to fund the improvements themselves or may be eligible to
funds from the Energy Company Obligation (ECO). ECO ran from 1 January 2013 to 31 March 2015,
although government has announced that it will be extended to 2017. Under the scheme, larger
energy suppliers are obliged to deliver energy efficiency measures to homes in the UK. The scheme is
aimed mainly at providing energy efficiency measures to low-income consumers and those living in
‘hard-to-treat’ properties. There are three main obligations under ECO: Carbon Saving Target
(CERO), which deals with complex wall insulation; Carbon Saving Communities (CSCO), which
provides insulation in specific low income areas; and, Affordable Warmth (HHCRO), which provides

heating and insulation to consumers on benefits who live in private tenure properties.
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3.3.1 Scheme management

The Green Deal Oversight and Registration Body (GD ORB) is responsible on behalf of DECC for a
number of administration and oversight activities for the scheme. GD ORB performs the following

actions:

e Maintains a register of authorised Green Deal Providers, Certification Bodies, Assessors and

Installers
e Monitors Green Deal Participants against the Code of Practice
e Produces the Annual Green Deal Report
e Gathers evidence on non-compliance and refers participants to the Ombudsman or DECC

The Green Deal Finance Company is responsible for supplying GD Finance. This has come under
criticism for its misleading depiction of interest rates. It claimed in a brochure that, "Green Deal
payment plans are typically the cheapest on the market for medium sized loans, given reasonable
expectations for increases in interest rates over the long term". However the Advertising Standards
Authority upheld a complaint against this assertion, in which it claimed this was misleading and lacked
appropriate data for comparison [ASA 2014].

3.3.2 Value for money

Since before its commencement, a number of commentators have questioned the ability of the Green

Deal scheme to produce net savings for participants [Guardian 2010]. Finance information website

Money Saving Expert [2015] has subsequently pointed out that the consumer can get a considerably
better deal if they are able to pay the cost of the improvement up front or take advantage of a shorter

term low-interest loan (see Table 2).

Table 2: Paying upfront vs Green Deal finance (over 20 years) [Money Saving Expert 2015]

Paying upfront Borrowing the cash
Cost of boiler, insulation and labour £2,500 £2,500 (plus £63 admin fee)
APR - 8.60%
Length of time to pay off - 20 years
Repayment*/month - £22
Interest cost - £2,780
Total (re)paid £2,500 £5,280
GDHIF funding £1,000 £1,000
Predicted saving from lower bills* £5,280 £5,280
Total saved over 20 years £2,780 £0
*Assumes savings and repayments are both £22/mth

However the Green Deal could be a viable option for consumers who are not able to do this. Also
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changes to the Green Deal should give consumers more freedom to pay off their loan early without

incurring penalty charges.

The Green Deal has been criticized for its high rate of interest [Telegraph 2013]. The scheme

demands interest rates which vary from 7.9% to 9.2%, depending on the size of the loan [TGDFC

2015].

3.3.3 Benefits and negative impacts

There have been a number of criticisms related to the Green Deal, including high interest rates, low
probability of achieving a positive return on investment, inbuilt preference for middle class consumers
and increased cost and bureaucracy for home improvements. This seems to correspond to the very
low uptake levels, particularly in its early phases. As can be seen from Table 3, Green Deal has been

applied to far fewer homes than the ECO scheme.
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Table 3: Individual households with ECO and Green Deal installations [DECC 2015(1)]

Installation Month ECO Green Deal, Including
GDHIF and Cashback
January 2013 12,939 0
February 2013 16,696 95
March 2013 18,968 133
April 2013 25,002 109
May 2013 30,047 143
June 2013 32,116 3,302
July 2013 39,801 1,173
August 2013 41,912 1,110
September 2013 48,649 999
October 2013 58,140 951
November 2013 65,686 964
December 2013 52,914 612
January 2014 59,708 585
February 2014 61,441 741
March 2014 80,316 1,085
April 2014 45,533 1,028
May 2014 47,482 1,159
June 2014 42,986 2,641
July 2014 45,364 3,548
August 2014 40,492 3,429
September 2014 50,479 2,823
October 2014 53,638 2,846
November 2014 49,071 2,803
December 2014 39,159 2,037
January 2015 35,394 1,896
February 2015 34,125 1,363
Total to date 1,128,058 37,575

Figure 10 shows that both ECO and Green deal have tended to concentrate on various forms of home

insulation. These are similar to the kinds of installation which were implemented during the Warm

Front scheme.
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Figure 10: Measures implemented under ECO and Green Deal until Feb 2015 [DECC 2015(1)]
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Note that the ECO scheme concentrates heavily on low carbon choices which are intended to address
fuel poor households and hard to treat homes. This means that there is an emphasis on insulation

measures rather than active LCT such as solar PV.

3.3.4 Fulfilment of customer expectations

DECC produces regular assessment of satisfaction in the Green Deal. The most recent available
assessment [DECC 2015(3)] produced the following results, pertaining to the 5" wave of Green Deal

implementations.

The intentions to ensure a warm home whilst saving money have remained the main reasons for
having a Green Deal Assessment conducted. Thus of the top five reasons, four consistently relate
directly to cost savings on the part of the consumer. These reasons have however declined slightly
between waves 1 and 5 and there was a slight increase in other less prominent reasons, such as

energy reductions for environmental reasons.
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Table 4: Reasons for having a Green Deal assessment [DECC 2015(3)

Wave l | Wave2 | Wave3 | Wave 4 | Wave 5
To save money on energy bills 64% 52% 50% 50% 48%
Make home warmer/felt cold 47% 37% 41% 43% 41%
The assessment was free 50% 46% 41% 42% 37%
We could have improvements free/reduced 21% 23% 26% 28% 26%
price
Concern about rising bills 38% 31% 30% 30% 25%
Find out how to make home more energy 25% 22% 24% 23% 22%
efficient
To reduce energy use for environmental 18% 17% 19% 20% 22%
reasons
Availability of GD HIF/cashback/discounts 10% 13% 15% 15% 11%
Recommendation by friend/relative/word of 10% 8% 10% 13% 11%
mouth
Recommendation by energy company 4% 8% 10% 10% 10%

The reactions to Green Deal Assessments have generally been good. Satisfaction with all aspects of
the assessment increased between wave 4 and wave 5. Respondents who paid for the assessment
tended to have higher expectation than these who did not. Correspondingly that group tended to be
less likely to say that they were satisfied with the assessment. Nonetheless the satisfaction of
respondents who paid for the assessment seems to have ‘caught-up’ with those who did not pay

between waves 4 and 5.

This satisfaction has translated into a high probability of recommending the Green Deal assessment
(Figure 11).
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Figure 11: Likelihood of recommending Green Deal Assessment [DECC 2015(3)]
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Satisfaction with Green Deal installations has generally been quite high, with respondents regularly

claiming to be ‘satisfied’ or ‘very satisfied’ with installations.

With regards to respondents’ satisfaction with the actual green deal installation, the duration of this
process has been consistently satisfactory at 88-90%. Time waiting for an appointment has generally
been improving, although this slipped back from 90% to 85% between waves 4 and 5. There has been
a general upward trend in those metrics which relate to the quality, professionalism and tidiness of the
installer. The quality of the improvement itself has however remained relatively low at 82-84% across

the waves.

3.4 Economic implications of UK government Energy Efficiency schemes

The total expenditure on Warm Front between its initiation in 2000 and completion in 2013 was
approximately £3.2bn at 2011/12 values [Watson et al. 2013]. A 2009 report into cost effectiveness
[NAO 2009] compared the expenditure and household savings between June 2005 and March 2008.

The report estimated that an expenditure of £852m in this period brought about savings of £240m.

This was equivalent to an average household bill reduction of £300 per year, although this varied
depending on the household and types of measure installed. These savings have presumably
continued to accrue since this time and will continue to do so throughout the lifetime of the
installations. The effectiveness of the scheme in reducing fuel poverty was impaired somewhat by
issues with the way in which scheme eligibility was assigned. Reliance on benefits was used to
determine eligibility, which does not necessarily coincide with fuel poverty.

A process evaluation of the Warm Front Scheme [DECC 2014(3)] after its completion did not provide
any figures on estimated savings resulting from the scheme. However the report conveyed that few of

the consumers questioned noticed a difference in their heating bills.
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Rather many respondents chose to feel warmer in their homes rather than save money. This tendency

was also noted during interviews with housing associations [SSE 2015(2)].

Based on this, we deduce that Warm Front provided benefits for many households, albeit with a
flawed eligibility system which resulted in a sub-optimal allocation of funds. However it is not clear if
theoretical estimated energy savings actually occurred or if the result of the scheme was to increase

household warmth.

The 2012 impact assessment for Green Deal and ECO [DECC 2012(2)] forecast costs between

£14.9bn and £18.8bn. This includes the Green Deal related costs of implementation and accreditation
of energy efficiency improvements and cost of finance. These costs were to fall mainly on the
beneficiaries of the Green Deal. The ECO related costs were expected to fall mainly on energy

companies, which would in turn pass these onto consumers.

Against these costs, the impact assessment estimated economic benefits of between £21.2bn and
£27.8bn. The main part of this benefit came from an estimate that households taking part in the
schemes would benefit from energy savings of between £12.7bn and £16.2bn and from additional
comfort estimated with a monetised value of between £2.8bn and £3.7bn. The assessment also
estimated benefits to wider society from improved air quality of between £1.2bn and £1.6bn, non-

traded carbon savings of £3.0bn to £4.8bn and traded carbon allowance savings of £1.4bn to £1.5bn.

It is too early to state whether the ECO scheme has achieved the savings to consumers estimated in
2012. However it is unlikely that Green Deal in its current state will make a significant contribution to

these projected savings.
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4 Generic customer characteristics

4.1 Usefulness and relevance of identification

The difficulty associated with identifying those in fuel poverty is a well-known problem in UK policy
making. The importance of avoiding any criteria which results in a sudden cut-off of potential
participants in mitigation schemes is also an acknowledged challenge. The Hills Poverty Review
[2012] made the point that it is necessary to address the wider housing market and not only those
homes defined as being in fuel poverty. The fuel poverty gap and LIHC were designed in order to
allow both the trend and scale of the challenge to be quantified. The intention of this was to facilitate
policies which would address fuel poverty across the country whilst ensuring that these measures

were directed at those most in need.

The LIHC does not necessarily help to identify those individual households most in need of help.
Households receiving means tested benefits, the traditional proxy for low income, represent 62% of
the fuel poverty gap and 62% of households defined as LIHC. Within this group, certain other easily
ascertained characteristics are highly indicative of fuel poverty. These are having oil, solid fuel or
portable heating, living in a rural property off the gas network, having solid walls, or being built before
1945. Identifying fuel poverty amongst those who do not receive benefits is much harder. Such homes

would require a much more comprehensive physical review [Hills 2012].

Local councils are investing in actions to identify fuel poor within their own regions. For example
Bracknell Forest Council (BFC) has purchased energy efficiency data for homes in its area from the
Landmark Information Group. This data is however not necessarily always reliable or up-to-date as it
depends on the last time an energy efficiency survey was conducted on that property. As a result it is

necessary for the council to conduct home visits to check it.

In order to most effectively use such data to identify the fuel poor, it is necessary to overlay this with
other forms of data in order to identify multivariate relationships. For example low energy efficiency in
conjunction with a lack of connection to the gas network is regarded as an important indicator of the

likelihood of fuel poverty.

4.2 Indicators of fuel poverty

Data representing 2013 [DECC 2015(1)] shows the factors which tend to coincide with fuel poverty.
This data shows the incidence of household fuel poverty according to a range of 32 different factors.
Taken in combination, this data allows an understanding of identifiers which tend to be indicative of
fuel poverty. The main headline findings of this report have been reproduced in their entirety in Table
5.
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Table 5: Headline indicators of fuel poverty incidence [DECC 2015(1)

Household tenure

19 per cent of all private rented households are in fuel poverty, which is much higher than the
equivalent proportions for owner occupiers (8%) and social renters (10%).

Private rented households and owner occupiers have higher fuel poverty gaps, on average, than
social rented households (including local authority and housing association).

Household Composition

Lone parents with dependent children are the group most likely to be fuel poor, with approximately a
guarter being so in 2013.

However, they tend to have smaller fuel poverty gaps, on average, than other household types.

Age of Youngest Person

Households with an under 16 year old are more likely to be fuel poor than households with only
older people.

Age of Oldest Person

Households where the oldest person in the household was aged 16-24 were more likely to be fuel
poor.

As the age of the oldest person increases so does the average fuel poverty gap with the '75 or more'
group having the largest average fuel poverty gap at £461.

Household size

Households containing larger numbers of people (5 or more) tend to be both more likely to be fuel
poor (26%), and be deeper in fuel poverty (with an average fuel poverty gap of £549).

Employment status

Unemployed households tend to be much more likely to be fuel poor (nearly a third are) than those
working households, but have a smaller average fuel poverty gaps.

Vulnerability

Vulnerable households tend to be more likely to be fuel poor than non-vulnerable ones, and have
larger fuel poverty gaps on average.

Payment method

Households paying for their electricity or gas by pre-payment meter are more likely to be fuel poor
than those paying by other methods. However, the fuel poverty gap is lowest for this group.

Direct debit customers have the lowest proportion in fuel poverty.

Region

Households in the West Midlands are most likely to be fuel poor (with 14%), whilst those in the
South West have the largest average fuel poverty gaps (at £447).

Dwelling type

Households living in purpose-built flats are much less likely to be fuel poor (only 5% are) than those
in other types of dwelling, and have the smallest average fuel poverty gaps.

End terrace houses have the highest proportion in fuel poverty (16%). Detached houses have the
highest average fuel poverty gap £641.

Dwelling age

Households in dwellings built before 1964 are more likely to be fuel poor than those in more modern
dwellings, and also tend to have the largest average fuel poverty gaps.

The average fuel poverty gap for pre 1850s dwellings is over twice the average.

SAP 12 Band

Households in the lower SAP bands have higher levels of fuel poverty. Bands F and G have
considerably larger average fuel poverty gaps (£800 and £1274 respectively).

Boiler type

Only 6 per cent of households with a condensing boiler are fuel poor. Those with a back boiler have
a high proportion in fuel poverty. However, they have a lower average fuel poverty gap.

Wall type

Those without cavity walls are more likely to be fuel poor (16%) and have the largest average fuel
poverty gap (£477).

Some particularly relevant findings of the report are shown in the following figures. Unsurprisingly,
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there is a link between energy efficiency and fuel poverty. As can be seen in Figure 12, 31% of all

households with the lowest ‘G’ efficiency rating are in fuel poverty.

Figure 12: Incidence of fuel poverty by home energy efficiency rating [DECC 2015(1)]
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A measure which is particularly relevant and interesting to parallel work [SSE 2015(2)] conducted as

part of the NTVV programme is the relationship between fuel poverty and tenure type (Figure 13).

Figure 13: Incidence of fuel poverty by tenure type [DECC 2015(1)]
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This shows that tenants in private rented accommodation are most likely to be in fuel poverty. This is
understandable considering the tendency of private rented accommodation to have the lowest levels

of energy efficiency of all tenure types (see section 2.1).

Figure 14 shows that residences with cavity walls are less likely to be in fuel poverty than those with
other wall types. In each case, lack of connection to the gas network tends to increase the likelihood of

fuel poverty.

Figure 14: Incidence of fuel poverty by residence predominant wall type and connection to a

gas network [DECC 2015(1)]
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4.3 Role of local councils in identifying fuel poor

The importance of local councils in identifying those households in most need of fuel poverty
measures has been identified [LGA 2013]. Many of the typical features which can be indicative of high
probability of fuel poverty can occur to a greater or lesser degree within specific locations. For
example, rural properties and households with no adults in work tend to correlate to fuel poverty.
Some local government areas have a high preponderance of such features, and thus certain areas
have higher rates of fuel poverty than others. It is thus feasible in principle, with the appropriate data,

to model the likelihood of incidence of fuel poverty within a local government area.

However a local council’s officials are likely to have a much finer intelligence related to the
concentration of fuel poverty within its own boundaries, as well as direct knowledge of instances of

where specific cases result in hardship for the residents of that household.

The Local Government Association (LGA) has highlighted the importance of involving local
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governments both in identifying fuel poverty and in being involved in actions to reduce it and to
mitigate its effects. The LGA has provided a number of examples of council led initiatives to tackle this
issue [LGA 2013]. There is a potential role for DNOs to work with councils to identify whether such

areas are also under network strain and if so to assist in improving the efficiency of these properties.

For example BFC has provided information to the NTVV project on the types of homes which are

difficult to heat or treat for energy efficiency:
e Pre 1900 properties.
e Properties not on mains gas, typically all electric or oil.
e Mobile homes, regardless of heating types.
e Properties on prepayment meters.
e Electrically heated flats over garages (single skinned walls).
e Bridge flats- often single skinned walls and above open uninsulated space.

e Mixed construction i.e. lower part cavity upper part single skin and trimmed with UPVC — no

insulation.
e Electric ceiling heating.
e Wimpey no-fines construction.

BFC has however made the point that such properties are not necessarily grouped together
geographically. For this reason, more information is needed in order to identify areas with likely high

levels of fuel poverty.

The NTVV project, working closely with BFC, developed a practical method for identifying the
distribution of housing types and existing LCT installations [SSEPD 2015(1)]. Whilst operating the
LCCAC in Bracknell town centre between December 2012 and May 2014, the NTVV project team and
BFC identified LCT that could most benefit local residents, namely external wall insulation on solid wall
properties. Using a large magnetic map of the town centre, residents with solid wall homes who had

received such home improvements were able to log their property on the map.

Cavity walls tend to have a high degree of association with fuel poverty (see Table 5). By engaging
with these homes and promoting LCT, DNOs can help to simultaneously reduce energy demand, thus

reducing consumption on the network, and mitigate fuel poverty.

This kind of consumer engagement allows the DNO and the local council to use a sample of the
population to build a visual representation of the condition of the housing stock within a given

neighbourhood.

This method can also be used to identify areas associated with difficult to treat homes. DNOs can

§ Scottish & Southern
Page 33 (EClricity Network


http://www.local.gov.uk/documents/10180/49936/130729_Fuel+poverty+paper/6886a205-2985-4dea-8fbe-3e45bd456473

Learning Outcome Report New Thames Valley Vision

draw upon these patterns in order to identify alternative LCT-based methods to physical

reinforcements for constrained parts of the network.

4.4 Vulnerable consumers

Certain groups of people have much higher energy requirements and are thus more likely to be fuel
poor. This is particularly the case of people who need to spend a large amount of time in their own

homes. This sort of data is relatively easy to capture and thus to model.

However it is more complicated to understand the needs of people more vulnerable to the effects of
cold homes, whilst not necessarily being fuel poor. The three main groups of people likely to

experience negative health impacts due to fuel poverty are as shown in Table 6.

Table 6: Groups most likely to suffer adverse health effects due to fuel poverty [Hills 2012]

Groups Proportion of fuel poor households containing

at least one member of this group

People aged 75 or over 10%
Children under the age of 5 20%
People with disability or long term sickness 34%

The groups shown in Table 6 are obvious targets for fuel poverty remediation measures, even though
many such properties may not technically be in fuel poverty or contribute substantially to the

aggregate fuel poverty gap.
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5 Impact of low carbon technologies

LCT are those developments which will allow the transition to a low carbon economy. This can include
low carbon energy production equipment, such as solar PV, or energy efficiency related installations,
such as improved insulation techniques, or low-energy lighting. It can however also refer more
generally to equipment or techniques intended to facilitate the introduction of these direct generation
or consumption related technologies into our existing energy systems. Examples of LCT provided by

Ofgem include electric vehicles, heat pumps, micro and local generation and demand side

management [Ofgem 2015(2)].

5.1 Attractiveness and benefit to consumers of LCTs

As has been shown in the case studies in sections 3.2 and 3.3, there is a clear market for the
implementation of LCT. However, whilst the desire for LCT may exist, the impetus for consumers to
implement LCT without direct grants is relatively weak. It has been shown that LCT investments can
bring net benefits to householders over the long term. However, consumers must overcome the
perceived negative value associated with the effort and disruption needed to implement these

improvements.

A research study on consumer impacts [SE2 2015] considered the benefits to consumers from a
series of trials conducted under the LCN Fund. These were sponsored by the GB DNOs and involved
demand side response, storage, electric vehicles, energy efficiency and ‘other’ (substation monitoring
and voltage reduction). The report found that such initiatives have been shown to have the capacity to
produce positive benefits to consumers if they are carefully planned and implemented. However the
study also showed that not all consumers were able to benefit. In some cases, this was because
certain consumers were not technically able to take advantage of the technology on offer. However in
other cases, the engagement of the consumers themselves with the trial was the key to their
effectiveness. For example studies have shown a weak link between income and response to time of
use tariffs. There is a greater link between reaction to different time of use tariffs and the size of
households. This is of interest as households with more occupants are much more likely to be in fuel
poverty [DECC 2015(2)]. Larger households tend to shift larger volumes (in terms of kWh) of electricity
usage in response to time of use tariffs [SE2 2015]. However, it is not clear if this is merely because
such households consume more energy in absolute terms or if the proportion of energy shifted is

greater.

The report also highlighted the importance of good communications between the DNO and
consumers. As such, it has been found that it is often advantageous to work together with other
trusted agencies with a closer relationship with the consumer. The NTVV project when carrying out a
series of events within Bracknell, identified as Low Carbon Promotions (LCPs), demonstrated how
engaging a neutral organisation such as BFC in events intended to encourage the uptake of LCT

helped to increase the confidence of consumers [SSEPD (2015(2)].

§ Scottish & Southern
Page 35 (EClricity Network


https://www.ofgem.gov.uk/electricity/distribution-networks/network-innovation/low-carbon-networks-fund
https://www.citizensadvice.org.uk/global/migrated_documents/corporate/capturing-the-findings-on-consumer-impacts-from-lcnf-projects.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/429873/Fuel_Poverty_Annual_Report_2015.pdf
https://www.citizensadvice.org.uk/global/migrated_documents/corporate/capturing-the-findings-on-consumer-impacts-from-lcnf-projects.pdf

Learning Outcome Report New Thames Valley Vision

Consumers have tended to react well to equipment which is clear and easy to use. In-home
equipment intended to provide information to the consumer should provide messages in an

unambiguous manner and in such a way as makes the choices available to the consumer clear.

5.1.1 Owner occupied accommodation

Research has considered the benefits which can accrue to residents of fuel poor homes when LCT
are applied to owner-occupied domestic properties [Gupta et al. 2014]. This study notes however that
the retrofitting of LCT alone does not ensure reductions in energy consumption. Figure 15 shows that,
whilst approximately 75% of houses which had received physical alterations to their fabric, heating
system and/or Low or Zero carbon Technologies (LZTs), reduced gas or electricity consumption,

others saw an increase.
Figure 15: Percentage change in gas and electricity use in case study households [Gupta et al.

2015]
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Some of the larger increases in electricity consumption (e.g. a 438% increase in household 16) can be
explained by the displacement of other energy vectors, such as coal or oil, through an air-source heat
pump. However this was not the case in all households and the same study also highlighted the
possibility that the improvements themselves may have resulted in energy-inefficient behaviour.
Energy retrofitting can result in a ‘rebound’ effect, where improved efficiency actually encourages

increased consumption.
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For example installation of solar energy can result in the perception that because energy is regarded
as effectively ‘free’, long unused appliances are once again put into service. Such physical alterations
thus need to be accompanied by changes in behaviour and attitude, which may be led by community

co-operation schemes which can be challenging to target [SSEPD 2015(2)].

5.1.2 Private rented accommodation

The implementation of LCT in private rented accommodation is mostly dependent on encouraging
landlords to invest in their properties. It is difficult to make general assumptions about such landlords
due to their great diversity in professionalism, the size of their portfolio, liquidity and access to finance.
Availability of funding is a particular problem for landlords in London and Southern England as they
tend to have the lowest gross rental yields in the country [FoL 2014]. This means that they are less

likely to have cash available to make improvements.

A recent report [FoL 2014] noted the increasing importance of the private rental sector in London and
the difficulties associated with installing LCT in such homes. A particular challenge to the private
rented homes is the ‘split incentive’ which means that the person making the investment (the landlord)
is not normally the one who reaps the benefits (the tenant). This has tended to make finance schemes

such as Green Deal unattractive to private landlords.

Private rented homes tend to be existing stock rather than new-build. This means that much of the
improvements required will need to be retrofits, rather than being covered by building regulations.
Many of these properties are older and harder to treat, due to a high preponderance of solid walls and
archaic heating systems. The Carbon Emissions Reduction Obligation (CERO), which is one of the
elements of ECO, is intended to cover the installation of solid wall and hard-to-treat cavity wall

insulation; it may thus be particularly attractive to such properties.

It is likely that there will need to be some legislative intervention in the private rented sector in order to
ensure that properties are compliant with minimum EPC standards. This is particularly the case with

statutory homeless households® discharged by local authorities into the public sector.

5.2 Benefits of LCTs to DNOs

The implication of changing patterns of energy consumption within homes to the operation of
electricity networks is a large topic in its own right. Figure 16 illustrates the relationship between

different parts of the electricity supply chain.

® This is defined here as homeless households which are entitled to receive housing support from their

local authority in accordance with the Housing Act 1977, the Housing Act 1996, and the

Homelessness Act 2002 [DCLG 2015(2)],
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Figure 16: Role and relationships between different elements of the smart grid [ENSG 2010]
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The smart grid is a development which has the potential to support LCT. The data which may be
collected through the smart grid can considerably help the collection and aggregation of energy
consumption data. These developments include growing use of distributed renewable energy, such as
solar PV and the increasing use of electric vehicles. The smart grid is often seen as a way of helping
to maintain, within technical limits, a distribution network which is being used in ways different to those
for which it was designed.

There is a range of potential options open to DNOs to more effectively manage distribution networks.
For example LCT can be used to reduce peak flows in constrained parts of the network which would
otherwise require reinforcement: this is likely to be the most common and most readily-implemented
benefit of LCT. Also, LCT such as solar PV inverters can assist voltage control and contribute to
reactive power control. DNOs can make use of distributed sensors and data reporting systems
provided within micro-generation to gather information and receive warnings about network
imbalances.

Different LCT can be differentiated from each other according to the network level at which they are
implemented. Any consideration of the most efficient method to operate the distribution network more
efficiently should consider the appropriate level at which to act. For example, some actions may take
place at the consumption level, such as the support of in-home energy storage. However, other
actions may be at a more centralised level, for example at the distribution substation.

However, the parts of the network where such measures are most needed from a network operation
point of view are not necessarily the same as those where there is a high concentration of fuel
poverty. Fuel poor households may be in the least appropriate position to take advantage of LCT. For
example, solar PV tends to be overwhelmingly installed in regions with higher income levels [DECC
2012(1)], which suggests that it is prevalent in more affluent households.

The level at which a DNO is considering reinforcement to its network may have an impact on potential
options for addressing fuel poverty. At the very local level (i.e. individual feeders or secondary
substations) a DNO will be limited to interacting with a small range of consumers within a specific
neighbourhood. It is likely that, at this scale, whether these properties are considered fuel poor or not,
actions must be taken at either the customer or network level. However, at a larger scale, such as at
33kV or primary substations, there will be a broad range of properties fed by the asset under
constraint. This may include both homes in fuel poverty and those which are not. A DNO looking to
alleviate network issues through smart technology and LCT may choose to target fuel poor

households primarily improving the housing stock of those most vulnerable.

In order to do this, it will be necessary to overlay data showing actual or estimated preponderance of
fuel poverty with current or future network constraints in the same area. As was shown in section 4,
there is a range of data available showing the relationship between fuel poverty and other measurable

indicators. There is already a set of modelling methodologies which can estimate likely preponderance
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of fuel poverty based on these indicators [DECC 2013(3)].

Note however that, as was pointed out in section 4.3, the types of homes which tend to be in danger of
falling into fuel poverty are not necessarily grouped in a defined geographical area. For this reason,
any model intended to identify individual fuel poor homes would require a high degree of granularity on

a property-by-property basis.

A separate project being conducted under NTVV has developed a model which studies the impact of
LCT on the low voltage network for different scenarios of LCT uptake [SSEPD 2015(3)]. This model
considers possible future developments in LCT as well as the current situation. The interaction of the
two models described here could allow DNOs to target effective network improvement measures

whilst simultaneously considering impacts of LCT on fuel poverty.

In order to for a DNO to engage and identify the fuel poor in an optimum manner, collaboration should
be established with those best equipped to identify those in fuel poverty, such as local councils. There
has already been a great deal of cooperation between SSEPD, BFC and BFH. Much of this
cooperation centred around activities conducted at the LCCAC which was set up on a trial basis as
part of the NTVV project [SSEPD 2015(1)]. The LCCAC was the venue for a number of events also
conducted under NTVV to promote LCT and to understand energy use in the area [SSEPD 2015(2)].
For example activities were conducted at this location to understand the prevalence of solid wall

homes and government support to address such properties.

SSEPD has, as part of the NTVV programme [SSEPD 2015(2)], engaged with housing associations in
order to trial the use of domestic storage equipment, namely Energy and Micro-generator Manager
(EMMA) devices. These devices are intended to minimise the volume of solar PV generated electricity
being exported to the network by storing this in the form of hot water. This has benefits for the
consumer and for the network operator. However, the EMMA devices require a specific set of
technical criteria, namely a large hot water tank and dedicated installed solar PV. It has been found
through the sample of 6 housing associations engaged that properties which meet these criteria
represent a relatively small part of the total stock of housing associations. This is a potential barrier to
the opportunity for DNOs to work together with housing associations to take full advantage of their
large housing stocks to find solutions to network challenges. An alternate perspective on this question
may be to consider whether installing EMMA, or a comparable energy storage device, bundled as a
package with solar PV as a viable method for approaching the treatment of homes which may be in

danger of falling into fuel poverty.

It is however important to note that, as was shown in section 4.2, housing association tenants do not
represent the tenure type most likely to be in fuel poverty; the sector most affected is private rented

accommodation. There is an opportunity to address this sector in future events which promote LCT.

NTVV has shown how an outlet such as the LCCAC and associated promotional events can help to

gather information about the local community as well as propagating information about LCT and
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energy efficiency.

A longer lasting programme, conducted in association with local partners, could serve to gather
comprehensive data about local people in fuel poverty, their energy use habits, income levels and

household types, as well as to inform them of the most beneficial LCT to them.

5.3 Economic implications of using LCTs to address fuel poverty

The economic implications of fuel poverty can be viewed from a micro and macro point of view,

namely the effects on individual fuel poor households and on society in general respectively.

It has been argued [Consumer Focus 2012(1)] that investment in improving fuel poverty has a positive
net benefit on the economy as a whole. Projections made in 2012 estimated that energy efficiency
programmes in the UK could create 71,000 jobs and boost GDP by 0.20% by 2015. This report also
makes the point that LCT also have many other positive externalities, such as the increase in the
value of the UK housing stock and the benefits which can be accrued from increased energy security

of supply and reduced carbon emissions.

A separate report [UKERC 2014] however suggests a more mixed picture with regards to job creation.
This differentiates between gross jobs, which are those created by low carbon activities, from net jobs,
which subtracts those jobs displaced in other sectors due to the changes brought about. The report
refers to different studies, which give contradictory projections. Some studies show an increase in net
jobs resulting from energy efficiency, whereas others project net job losses. Renewable energy, on the
other hand, consistently shows increases in net energy jobs, due to its labour intensive nature. The
same report makes the point that, from a macro point of view, ‘green job creation’ is a desirable
outcome in a depressed economy. However in times of economic growth, the price effects of green
subsidies on the market can negatively impact the economy as a whole, which can result in total net

job losses.

Some have argued that as far as skilled energy workers are concerned, the main challenge is not lack
of jobs, but lack of workers [UKCES 2015]. Jobs created in the low carbon sector can, in a situation of
high employment, divert skilled workers away from other industries rather than creating work for the

unemployed.

Another study [GMPHPU 2011] looked at the cost effectiveness of energy efficiency from a health

perspective. It has been shown that measures taken to improve energy efficiency in fuel poor homes
lead to a measureable improvement in Quality Adjusted Life Years (QALY). QALY is a measure used
to estimate the cost effectiveness of (normally medical) intervention. It is based on an estimation of
additional years of life resulting from the intervention adjusted for any factor which affects quality of
life. It has been shown that improvements in household energy efficiency can increase both life
expectancy and quality of life. It achieves this through improving comfort in the home, but also

reducing worry and stress in the resident. As well as improving the general quality of life of residents,

§ Scottish & Southern
Page 41 LECTrICIty INETWOrK


http://www.consumerfocus.org.uk/files/2012/11/Jobs-growth-and-warmer-homes-November-2012.pdf
http://www.ukerc.ac.uk/publications/low-carbon-jobs-the-evidence-for-net-job-creation-from-policy-support-for-energy-efficiency-and-renewable-energy.html
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/416998/15.03.25._Energy_SLMI_-_evidence_report.pdf
http://www.instituteofhealthequity.org/projects/awarm/awarm-evaluation-final-report.pdf

Learning Outcome Report New Thames Valley Vision

a higher QALY can save costs to the health service.

Models have shown that energy efficiency improvements would in most cases qualify as a cost

effective intervention from a medical point of view.

DNOs need to consider what would be their most cost-efficient options to interact with LCT in order to
provide maximum support to the fuel poor and whether their objective is to address the total number of

fuel poor households or to reduce the poverty gap (see 2.1).

From the point of view of the DNO, the most obvious economic benefit which can be delivered is to
operate the distribution network at a high standard of service provision whilst keeping network charges
to a minimum. By way of comparison, an average UK household electricity bill at the end of 2014 was
estimated at £614, of which £116 was attributed to distribution costs [Ofgem 2015(1)]. Any reduction in
network charges would result in a fractional reduction of this amount on the consumers’ bills.
However, as was shown in section 3.4, the Warm Front programme achieved average energy savings
of £300 per household in which it was installed [NAO 2009].

This comparison seems to suggest that any actions by the DNO to reduce network costs can provide
a lower benefit to an individual fuel poor household than could be achieved through implementation of
LCT in that property. However minimising network costs could be more effective at reducing the total
fuel poverty gap. The benefit of lower network charges would be spread more widely and would have

an impact on the fuel poor and non-fuel poor alike.

Any actions to reduce fuel poverty must balance the need to operate the network cost effectively and
to specifically target the fuel poor. As was discussed in section 5.2, it may be possible to conduct
modelling of network needs and of the distribution of fuel poverty so to consider what actions could be
taken which would simultaneously minimise network capital expenditure. Any future action taken by
the DNO which is intended, at least in part, to address fuel poverty, should be taken on the basis of a
clearly defined objective, namely the degree to which the action is intended to address fuel poverty in
specific households or to reduce network charges to all consumers. Once this is understood, it will be
possible to estimate the relative costs and benefits of any actions intended to address one or both of

these objectives.
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6 Conclusions

There is a clear potential for LCT to facilitate efforts to reduce fuel poverty. However, the options for
improving fuel poverty available to DNOs are not necessarily those with the greatest potential to
operate an electricity network in the most cost-effective manner. For example, solar PV installations
are often associated with more affluent areas. This means that DNO support for domestic level energy
storage devices may not necessarily take place in those most likely to be in fuel poverty or where the

tenants are most vulnerable.

The definition of fuel poverty is contentious and the identification of individual fuel poor households is
complex. UK government policy, especially in England, tends to focus on the severity of fuel poverty
(i.e. the fuel poverty gap) as opposed to the absolute numbers of homes in fuel poverty. In a similar
way it is advisable and appropriate for DNOs to adopt a similar philosophy when considering what
actions they can take to alleviate fuel poverty. A DNO’s normal activities have an influence on the total
severity of fuel poverty, even if they do not necessarily have a great influence on the number of fuel
poor households as they are now defined in England. It is clear that a cost efficient electricity network
is of benefit to all consumers, including those in fuel poverty. Thus the cost benefit analysis of any
DNO action intended to address fuel poverty should consider the net impact on network costs as well

as the benefit to individual households.

This report has considered ways in which DNOs could tend to favour areas with a high likely
preponderance of fuel poor households when taking decisions intended to support network operations.
Such decisions could only be made with good access to data and analytical tools which allow the DNO
to understand the implications of its actions, in respect to the operation of the network and energy

affordability from the point of view of energy consumers.

The complex issue of fuel poverty can be addressed only through a close co-operation between all
stakeholders with an interest in this topic. This includes representatives of all forms of social housing
providers, private home owners, private renters and landlords, consumer groups, energy regulators,

government offices, LCT suppliers, LCT installers and the DNOs.
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