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Foreword

A household is considered to be in fuel poverty if, in order to mairdasafe
and healthy level of heating (2 in the main living area and ABin other
occupied rooms), it is required to spend in excess of 10 per cent of its
household income on all fuel use.

Northern Ireland has one of the highest rates of fuel povertthe European
Unionwith approximately 42% of households affected. Fuel poverty is a
problem that has severe consequendeslude restricted use of heating, cold

and damp homes, debts on utility bills and a reduction of household
expenditure on other egstial items. In addition, fuel poverty is not only
associated with excess winter deaths, but with a wide range of physical and mental health ilinesses,
such as depression, asthma and heart disease (Marmot Review, 2011).

The mairreason for this is a enbination of our climate, lower incomes, higher fuel price and a high
dependence on oiln Northern Ireland oil is the most common home heating fuglound68% of
households use oil and this rises to over 80% of households in rural areas. Thispsratence on

one unregulated fuel means fuel poverty initiatives in Northern Ireland need to address a unique set
of challenges which do not exist in other regions of the UK.

The Department for &ial Development NI has run a fuel poverty programme s2@¢d which has
assisted over £120,000 households at a cost of £150 million. Despite this investment, fuel poverty has
increased steadily since 2001. It is clear that a much wider intervention is needed.

Informed by many yeaf®xperience of developing anchplementing fuel poverty initiatives Bryson
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should involve partnership working, trusted delivery partners and targeting to ensure that those most

in ned are identified. It should also feature a ea®p shop approach including advice and

handholding services around energy saving, fuel budgeting anebngk switching, income

maximigtion and debt management.
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the installation of part measures as many schemes have done in thewmaseed to look atetrofit

and sometimes deep retrofit solutions. We are in no doubt that this retrofit work will requlegge

level of investment and development of a costed plan involving all key stakeholders if it is to be carried

out on any meaningful scale.

We havecommissioned this report to put a figure on what this work may cost and what will be the
wider implications on fuel poverty targets, climate change targets, renewgdlgets and job
creation. We are delighted with the report, which has been produceDrbyhris Morris, a local
social researcher and statistician. He has a great deal of knowledge and understanding of the NI
housing and fuel poverty context, having formerly been Principal Statistician working within the
Departmentfor Social Development NThe report brings together a very valuable set of data and
recommendations on which a retrofit plan fit for Northern Ireland can be based.
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A. GENERAL BACKGROUND

INTRODUCTION
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throughretrofit interventions to improve the quality of housing stock in Northern Ireland.
It is anticipated that there will also be impaas other issues of current concern

1.2 The UK Fuel Poverty Strategy (2001) gives a formal definition of Fuel Poverty in the
following terms:
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cost. The most widely aggted definition of a fuel poor household is one which needs to

spend more than 10% of its income on all fuel use and to heat its home to an adequate

standard of warmth. This is generally defined as 21°C in the living room and 18°C in the

other occupied roms ¢ the temperatures recommended by the World Health

h NHI y A(BEFRA 2DOLE

1.3 Thee are other definitions in usebut this highlights the relationship between a) the
household income and b) the level of spending that is needed to heat the househaid to a
adequate standard. This relationship is by no means simple, despite the fact that poorer
households often occupy poorer quality housing.

1.4 The income of less wealthy households has long been recognised as being largely
dependent on access to employmentrisasonably well paid jobs (Rowntree 19019.
Where such amess is restricted by reason béreavement, caring responsibilities, age,
disability or illnesspr where wages are loixemployment erratic,poverty results unless
provision is made for theupport of the household through adequate pensions, benefits
and grants. The income of a household is not something that can be directly addressed
through an improvement in the housirgjockthat it occupies, although an improvement
in income may well beeflected in a subsequent improvement in housing stock

1.5 The cost of heating a household is dependent on a rather more disparate range of factors.
These include:

a) The climate and micralimate of the location where it is found. The reason for having any
form of heating at all is that in many parts of the world, the natural environment does not
RSt AGSNI aly IRSljdzriS adtkryRFNR 2F g1 NVYIKE D
environment does not deliver, the greater (and more expensive) the level afirfie
intervention that is required.

b) The availability and price of fuel. Fuels vary in price, and not all are universally available.

¢) The size and configuration of the accommodation.

d) The heating system used. Not all systems are equally effective in giggraergy

e) Insulation. The ability of property to retain heat generated varies.

f) Household life style. Households vary in their vulnerability to cold (the old, the young and the
sick), in the number of hours daily and weekly that their premises are oaupie in the
extent to which they are willing to mitigate cold (eg by wearing heavier clothing)

! Possession of surplus housing stock by a household may represent a source of income through renting, but
more commonly, housing is a cause of expenditure rather than a source of income.



1.6

1.7

Of these six factors, only accommodation size/configuration, heating system and insulation can
be regarded as relating directly to the quality of the housitaxls and can be impacted by a
retrofit. On the other hand, the other three should not be ignagrethce they will impact othe
efficacy of any retrofit undertakenAvailability of fuels may govern the improvements that are
feasible. Directingmprovements in housing quality to those areas of greatest need (cold
conditions or expensive fuels) may yield greatest benefit. Targeting help to lifestyle may be
more difficult or in some instances, even inappropriate (eg targeting help in order tiaficd

desire to wear light clothing around the house), but should not be ruled out.

It is important to bear in mind that fuel poverty is a household characteristic, while poor housing
stock is a concept relating to houseAs Figure 1.1 shows, not allefupoor households
necessarily live in poor housing stock and not all poor housing stock necessarily contains fuel
poor households.

Figurel.1 Relationship of Poor Housing Stock and Fuel Poor Households

Fuel Poor
Poor Households
: in Fuel
Housing Poor .
Stock Housing Households
Stock

Recommendation

take account of the fact that fuel poverty is not solely a function of household energy efficiency any more t
is solely a function of household income

DECISION MAKING

Ma, Cooper, Daly, and Ledo (201@@ntify three initial stages in the decisionaking process
concerning a retrof project (as shown in Figure 2.1n the initial stage of project setup and
pre-retrofit survey, it is necessary to define the scope of work, set project targets, determine
resources and carry out a pretrofit survey. In energy auditing and performance assessment,
the characteristics of possible interventions are established in terms of performance indicators,
energy outcomes and building effect. This allows identificabiboptions which can be assessed

in terms of energy saving, economics and risk, leading to prioritization of the available options.



Figure2.1- Key phases of iteofit decisionmaking process
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Sourceadapted from Ma et al

Ferreira, Pinheiro and d8rito (2013) demonstrate thathere are a great many models (scores

of them) for making decisions about retrofits. These include tools which, in terms of
environment, take account of such things as air emissions;, eb@issions; convenience;
environmenal comfort; liquid effluents; energy consumption; physical functionality of
buildings with regard to state of deterioration; estimated future deterioration; commercial
housing conditions; health; indoor environmental quality; life cycle assessméntytie CQ
emissions; materials and resources; renewable energies; safety; site assessment; thermal
comfort; use functionality; water consumption; and solid waste. In terms of economics, they
may corsider cost of conserved energhgng tem effectiveness of investmentsinvestment
costs; life cycle cost; net present value; operatiomats; or estimated payback timeé\s well as
deterministic calculations, they can also use Monte Carlo procedures and probabilistic
calculation.

Many of these tools ha&e common goals, of which the design of low energy buildings is
undoubtedly the most frequently found, but other goals include reducing energy consumption
and CQemissions; improving living conditions; and addressing costs.

Ferreira, Pinheiro and de Britalso suggest thaanalytical tools should also be considered in

their national or regional context, since local problems may differ with region, climate, economy
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building survey, a population survey, or a survey of available data. Any or all would seem to be
relevant in different situations. In the context of this report, the term is taken to mean a survey

of data, examining whatever is available and relevarifltothern Ireland concerning a range of

subjects.

This, however, is only one of the four activities noted undesjgrt setup and praetrofit
survey Without a definition of the scope of work, establishment of a project target and a
determination of the esources available, it is not possible to progress to the next stage. This is
not to rule out the possibility of an iterative process where a preliminary scope, target and
resource allocation are assessed in the light of the data survey, and revisitedessary



2.6

2.7

3.2

It is, however, important not to allow the process of planning to become too mechanistic and
RSOGSNY¥AYAEAGAOP ¢2 FTRIFELIW atAdakKite GKS 62NRa
do not become too fixated on the technicaliti€3tatistics are notoriously difficult to interpret in
isolation, there may be large gaps between theory and practice in areas such as equipment
performance [...] and human factors tend to have a decisive impact [...] though hard to
j dzt yGATE dé¢

Cartwright (®13) draws attention to the fact that evidence is not always valid in a different
context. It is necessary to pass from awareness that an intervention works somewhere through
the view that it works widely to the conclusion that it works in the proposedirenment.
Factors which work to support the intervention in one place may work differently elsewhere,
and even the main causal factor may operate differently (or not at all). This is of particular
relevance to Northernréland, where there is sometimestacit assumption that what works in
Great Britain musalsowork in Northern Ireland (an assumption sometimes made in advance of
substantialevidence that thentervention actually works in Great Britdin

Recommendation

seek to ensure that activitiege validated for the Northern Ireland context

RELEVANT GOVERNMENT POLICIES

Government has a great many policies relating to housing, energy development, planning and
rural-proofing which are likely to impact on any programme of retrofitting. Not stk
necessarily designed to be consistent with eater, and when applied in the absence of co
ordination, may result in nogoherent outcomes eg if the installation of solar panels is
encouraged by one department in order to develop renewable energyceswand forbidden by
another as unsuitable to theharacter otthe neighbourhoodwhere installation is proposed

Recommendation

advocate and facilitate the eordination of government policies on an inggpartmental basis

As noted elsewhere (Section 6), there are at least eleven UK energy policies interacting with
each other, most of them originally based on amoordinated analysis of data derived from
Great Britain, hence of uncertain validity in the Northern Ireland egnGiven thatt is unlikely

that anyone ha a clear idea of the likely effects of the individpalicies when applied in
Northern Ireland except in those instances where research has been carried out in Northern
Ireland to identify the impact of thosmany factors and circumstances where there are local
differences between the province and the rest of the United Kingdom, the net interaction of so
many policies must be considered moot

2 1



B. NORTHERN IRELAND BACKGROUND

4
4.1

4.2

4.3

4.4

CLIMATE

Northern Ireland is by no means the coldest part of the United Kingdom in winter, but it has
cool summers when heating is often required. July is the only month of the year when the
average temperature exceeds the threshold temperature where heating sgaske required.

The application of heating regimes designed for other parts of the UK, such as the South East,
where heating systems caoften be turned offfor long periodsin the summer, igherefore
inappropriate but it is nounknown.

Within Northemn Ireland, there is a very considerable variation in climate. Table 4.1 shows the
extent to which rural, inland and upland areas have a colder climBiere is an 11.3%
difference between the heating requirements of Belfast district (average 2052 delgnes)

and that of Omagh district (2283 degrdays). Much of this is due to the Belfast heat island and
the lower altitude of the city (33.1 metres cf 113.1 metres), though Belfast is also close to the
sea, which ameliorates the climate.

Graph 4.1showsthe extent to which local populations are exposed to lower temperatures and
so have relatively high thermal needs by NI standards (the top 20% of needs). The proportion
varies from under 10% in Belfast, Carrickfergus and North Down to 40% and abovdam&tra
Banbridge, Ballymoney, Armagh and Antrim. This level of variation is not taken into account in
the calculation of Northern Ireland fuel poverty, where it is assumed that all NI households
experience the average NI climate (it is not clear whethet #vaerage is determined by area or

by population).

In summary, therefore:

a. Northern Ireland is warmer in winter, colder in summer, than ma3
other parts of the UK. It cannot be assumed that measures and he
regimes appropriate to the South East d&ngland are equally
appropriate to Northern Ireland.

b. There is a considerable swégional variation in Northern Ireland
reflecting urban heat islands, altitude and proximity to the sea.

c. The proportion of the population exposed to colder weather variemfr
under 10% around Belfast to over 40% in the west and centrg
Northern Ireland.

Recommendation

take account of climatic variability, since climate is the basic driver of heating need

seek to developlans so as to make them appropriate to varying-sediional and local
conditions

% Degreedays (strictly, heating degregays) are the cumulated exteno which daily temperatures fall below
15.5°C during a year. This temperature is the point at which heating of houses becomes necessary to ensure
acceptable inside temperatures.



Table 4.1Altitude and heating requirement20032010 by District Council and for all NI

Mean Degree-
Mean | Degree- days

District Height days Households | (NI=100)
Antrim 57.5 2151 16,994 100.7
Ards 26.8 2081 28,770 97.5
Armagh 76.8 2142 18,682 100.3
Ballymena 79.9 2209 21,772 103.4
Ballymoney 74.0 2201 9,604 103.1
Banbridge 91.8 2214 15,879 103.7
Belfast 33.0 2052 113,319 96.1
Carrickfergus 39.3 2099 14,909 98.3
Castlereagh 60.6 2117 26,782 99.1
Coleraine 36.3 2125 21,558 99.5
Cookstown 78.4 2208 11,043 103.4
Craigavon 38.3 2092 30,661 98.0
Derry 48.2 2164 35,699 101.3
Down 52.6 2115 22,006 99.0
Dungannon 78.3 2185 16,025 102.3
Fermanagh 83.0 2190 20,320 102.5
Larne 73.0 2178 12,319 102.0
Limavady 65.6 2213 10,723 103.6
Lisburn 61.9 2140 40,111 100.2
Magherafelt 70.0 2203 13,040 103.2
Moyle 74.8 2191 5,785 102.6
Newry & Mourne 76.1 2131 29,231 99.8
Newtownabbey 87.8 2198 30,859 102.9
North Down 33.9 2090 31,429 97.9
Omagh 113.1 2283 16,145 106.9
Strabane 69.4 2219 13,053 103.9
Northern Ireland 57.2 2136 626,718 100.0
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Area level, derived frot8 Northern Ireland weather statiohs

3The daily mean temperaturat each of 18 weather stations is convertedsin level equivalent using the mean atmospheric lapse rate and
the altitude above sea level of the station. For each of the 5022 Census Output Areas (COAS), the sea level equivakan dadgtimated

as the average of the 18 weather stations, theadftom each station being inversely weighted according to the distance from the station to
the centroid of the COA as calculated by grid references. The estimated sea level equivalent is converted into actuautempsray

mean atmospheric lapse ratnd altitude of the centroid of the COA, and the actual temperature is adjusted to take account of the probable
heat island effect of the settlement type of COA. Degnlags are calculated over a six year period for each COA, and the COA average
calculated COA averages are combined to give district averages.



Graph 4.1Thermal Demand by District in Northern Ireland 202810
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5 HOUSING

5.1 It is important to note the significance, for improving the quality of housing stock, of the
distinction between ownership and occupation. Every household occupies some
accommodation, but it does not necessarily own that accadation, and this establisisea
certain clash of interests. In rented accommodation, the tenant suffers the immediate
inconvenience of improvements, but magerhaps enjoy the future benefits of those
improvements if the tenure of the property is secure.eTlandlord, on the other hand, incurs
any cash cost of improvement, and enjoys no future benefiatsoeverunless this is reflected
in an increased rent, something to which the tenant is likely to be averse. Even if the property is
sold free of Green Deatlebt, the landlord is unlikely to find theapital value of the work
reflected in the additional price that can be secufted

5.2 The willingness of the landlord to accept additional costs varies. Landlords of social housing (NI
Housing Executive, Housing dastions) may well be willing to do so, and are, in any case,
probably better placed to secure financial assistance from government to cover the costs
incurred by them. Success in obtaining the-operation of this relatively small number of
organisationsllows large scale provinegide interventions.

5.3 Private landlords, on the other hand, are less likely to accept the burden, and are generally less
well placed to secure government assistance. They are also more humerous and more difficult
to identify, m&ing substantial direct interaction more difficult.

5.4 Owneroccupiers are very numerous and yet must be engaged individually, in order to persuade
them of the advantages of an intervention. Tenurghigs of considerable importance in the
implementation ofan improvement in the quality of housing stock.

5.5 Table 5.1 shows that in 204 there are about 49,000 vacant properties, out of a total of
759,000 properties in Northern Ireland, leaving 710,000 occupied by households. In this context,
w2 O0dzLIA $Rted as firnished @R MJailable for immediate occupation (hence liable for
payment of rated. Second homes and holiday homes would be regarded as occupied. Since
2001-02, the vacancy rate has risen from 5.7% to 6.4%, and there has been a 13.6% askincre
in housing stock (1.4% per annum).

5.6 From Table 5.2 and Graph 5.1, it will be seen that a substantial change has occurred in the
tenure of occupied housing stock. In 2002, renting from social housing (NIHE and Housing
Associations) accounts for 132(B@roperties (21%) whilst Private Rented and Other accounts
for 44,000 (7%) of housing. Nine years later, in 2010social housing has declined to 115,400
properties (17%) while Private rented has increased to 113,300 (16%). Owner occupation has
declined from 72.0% to 67.5%. This shift in tenure has made more difficult the task of
implementing improvement in quality of the housing stock.

* Since the price of renovations is subject to a surcharge in the form of VAT (currently 20%, although charged at a
lower rate for approved energselated improvements), the balance of the cdmnefit shifts markedly
downwards. This is reflected in the price that can be secured vis a vis new property.

® The legislation has since changed, so that vacant properties are now liable to rates. There is thus no longer any
incentive to inform Land and Proper8ervices that a property is vacant and the quality of the statistics may be
expected to deteriorate.
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Table 51 Northern Ireland properties

Year Owner Occupied NIHE Housing Private Rented & Total Vacants Total
Associations Other Stock
Thousands| % | Thousands| % Thousands | % Thousands| % Thousands| % | Thousands
2001 453.2 67.9 113.4 17.0 18.9 2.8 44.0 6.6 38.4 5.7 667.9
2002
2002 461.0 67.9 105.8 15.6 19.6 2.9 50.5 7.4 42.1 6.2 679.0
2003
2003 471.9 69.0 94.6 13.8 20.5 3.0 57.5 8.4 39.4 5.8 683.8
2004
2004 478.2 68.6 96.6 13.8 21.1 3.0 64.7 9.3 36.9 5.3 697.5
2005
2005 477.8 67.7 93.6 13.3 21.7 3.1 71.3 10.1 41.8 5.9 706.2
2006
2006 487.9 68.5 91.0 12.8 22.3 3.1 64.2 9.0 47.3 6.6 712.6
2007
2007 487.0 66.7 90.0 12.3 24.4 3.3 77.1 10.6 51.4 7.0 729.8
2008
2008 483.9 65.6 89.7 12.2 26.3 3.6 90.6 12.3 46.8 6.3 737.3
2009
2009 483.6 64.3 89.3 11.9 26.8 3.6 98.6 13.1 53.3 7.1 751.7
2010
2010 479.2 63.2 89.1 11.8 28.3 3.7 113.3 14.9 48.7 6.4 758.6
2011

SOURCE: DSD, NIHE, LPS

Table 5.2 Northern Ireland ecupied properties

Year Owner Occupied NIHE Housing Private Rented & | TotalOccupiedStoc
Associations Other k
Thousands| % Thousands| % | Thousands| % Thousands| % Thousands

2001 453.2 72.0 113.4 18. 18.9 3.0 44.0 7.0 629.5
2002 0

2002 461.0 72.4 105.8 16. 19.6 3.1 50.5 7.9 636.9
2003 6

2003 471.9 73.2 94.6 14. 20.5 3.2 57.5 8.9 644.4
2004 7

2004 478.2 72.4 96.6 14. 21.1 3.2 64.7 9.8 660.6
2005 6

2005 477.8 71.9 93.6 14. 21.7 3.3 71.3 10.7 664.3
2006 1

2006 487.9 73.3 91.0 13. 22.3 3.4 64.2 9.6 665.3
2007 7

2007 487.0 71.8 90.0 13. 24.4 3.6 77.1 114 678.5
2008 3

2008 483.9 70.1 89.7 13. 26.3 3.8 90.6 13.1 690.5
2009 0

2009 483.6 69.3 89.3 12. 26.8 3.8 98.6 14.1 698.3
2010 8

2010 479.2 67.5 89.1 12. 28.3 4.0 113.3 16.0 709.9
2011 6

Source DSD, NIHE, LPS
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Graph 5.1 Trends in Northern Irelant&nure by percentage
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Source: Table 5.2

5.7 Table 5.3 and Graph 5.2 show that there is considerahi@tion by area in the tenure of the
properties occupied by households. In Northern Ireland as a whole (2011)}thiwis of
households are owneoccupied with about 15% in social housing and a similar proportion in
private rented accommodation. Sociabusing varies from 25% in Derry and 20% in Belfast to
17% in larger towns, 13% in smaller settlements and 5% in the smallest settlements and open
country. Private rented accommodation is more common in larger settlements of all sizes (16
19%) and less camon in the smallest settlements and open country (11%). Accordingly ewner
occupation ranges from 55% in Derry to-B2% in other settlements and 81% in the smallest
settlements and open country.
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Table5.3Tenure of 2011 Northern Ireland Households Btteement type

Percent
CLASSIFICATIC Social | Private
BAND Households| Owned | Housing| Rented | Other
BELFAST 246,966 62.2 204 15.2 2.2
METROPOLITA
URBAN AREA
DERRY URBAN 34,511 54.8 25.3 17.7 2.3
AREA
LARGE TOWN 95,617 62.7 16.8 18.0 25
MEDIUM TOWN 42,239 60.8 17.1 19.4 2.7
SMALL TOWN 44,601 65.6 13.4 18.4 2.7
INTERMEDIATE 27,769 69.9 12.0 15.6 25
SETTLEMENT
VILLAGE 30,673 67.8 13.4 15.8 3.1
SMALL VILLAGI 180,899 81.4 5.0 10.9 2.7
HAMLET AND
OPEN
COUNTRYSIDE
Total 703,275 67.5 14.9 15.1 25

Source: 2011 Northern Ireland Census of Population
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Graph 5.2Northern IrelandPercentagel enure by Location
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Source: Table 5.3

This suggests that the potential for large scale intervention hoperation with the property
owner is greatest in townand least in the country. Given that 26% of all Northern Ireland
households live in the country, compared with 35% in the Belfast Metropolitan Urban Area and
39% in other settlements of 1,000 population or more (with 8% in settlements that are classified
ad WNXzNI £ Q 6@ bL RSTAYAGAZ2YO GKA&A Aa y2a4 +y
the other, markedly less rural, parts of the United Kingdom.

It will be noted that in 2011, the Census of Population recorded 703,300 households, some of
which shared accommodation. Given that 709,900 properties are classified as occupied, it may
be concluded that about 7,000 properties were second homes or holiday fflomes

Even when the owner of a property is the opent, the link between dwellingnd housetold is

not immutable. People can and do move house, the likelihood of this varying with tenure, age
and other circumstances. Recent work by the Electoral Commission on the Northern Ireland
Electoral Register has demonstrated that the level of turnover lmarhigh. The Commission
reports (Electoral Commission, 2012, 3tat 51% of privately rented households in Northern

6 Basically, the House Conditions Survey visits a sample of properties and estimates what fraction contains a
household (only a household can be in Fusldrty), whereas the Census of Population visits all properties and
counts households. It is most unlikely that the two methods will come up with precisely the same number of
households.
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5.11

5.12

Ireland have lived at their property for less than two yedise corresponding figures fopime
owners are just 5%. i entirely possible that an intervention which takes the current occupants
of a houseout of fuel poverty will not suffice to take the next occupants out (or vice veesa)

the change of occupants may come sodrhis reduces the robustness of any estenaf
household benefits, although deeper retrofit programmes will boost robustness by fuel poverty
proofing homes against most family circumstances.

It is unlikely that tenants with such a high level of turnover will welcome disruption of their
occupancywhen they will probably not enjoy the benefits. This means that improvements to the
property, if they are undertaken at aliye likely totake place between tenancies. This renders it
impossible to assess the financial circumstances of the tenant.

The naure of property improvements are governed in part by the type of property involved.
Table 5.4 and Graph 5.3 shows that in Northern Ireland as a whole, 38% of households occupy
detached houses. This, however, is severely misleading at a local level. urbdreareas of
Belfast and Derry, it is 20% compared te4ZB% in other settlements and 71% in country areas.
Being detached maximises heat loss for any given configuration and construction of property.

Table 54 Type of property occupied by 2011 Northelreland households by settlement type

Percentage
CLASSIFICATION BAND| Households
Detached Semi Terrace Flat Other
Detached
BELFAST METROPOLIT.
URBAN AREA 246,966 19.8 31.8 33.3 15.0 0.1
DERRY URBAN AREA 34,511 20.2 33.7 34.6 11.4 0.1
LARGHOWN 95,617 27.8 30.9 32.0 9.3 0.0
MEDIUM TOWN 42,239 33.1 317 27.3 7.9 0.0
SMALL TOWN 44,601 37.7 31.0 21.9 9.3 0.1
INTERMEDIATE
SETTLEMENT 27,769 38.9 30.3 24.0 6.8 0.0
VILLAGE 30,673 39.8 33.1 23.4 3.8 0.1
SMALL VILLAGE HAMLE
AND OPEROUNTRYSID 180,899 70.7 19.4 8.3 1.6 0.4
Northern Ireland 703,275 37.6 28.5 24.9 9.0 0.2

Source: 2011 Northern Ireland Census of Population
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Graph 5.3 Northern IrelandPercentageHouse Type by Location
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Source Table 5.4

5.13 Table 5.5and Graph 5.4 showhat private sector housing starts form the majority housing
starts, although itproportion of all starts has fallen from 5% prior to the 2008 recession to
74-79% in 201€2012.

Table 5.8Housing Starts

Yeaf Housirg Private Total
Quarter Associations Sector All
Sectors
200304 1,140 12,671 13,811
200405 1,029 13,199 14,228
200506 1,229 13,955 15,184
200607 732 13,999 14,731
2007-08 1,167 10,684 11,851
200809 863 5,493 6,356
200910 1,625 6,802 8,427
201011 2,104 5,913 8,017
201112 1,221 4,481 5,702

Source: Housing Statistics Table 1.7
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Graph 5.4Northern IrelandHousing starts
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5.14 Table 56 shows that build of rural single dwellingshether new or replacement, form a
substantial part of planning business (4,271 decisions in-2@1@nd 3,809 in 20%12). These
decisions do not necessarily result in a house start in the same year, or indeed ever, but it is
clear that building of ruradingle dwellings is currently a major part of all building.

Table 5.6Housing Planning Decisions

Decisions
Classification

201011 201312
Rural New Single Dwellings 3,146 2,883
Rural Replacement Single Dwellings 1,125 926
Rural Extensions anilterations 1,111 906
Urban New Single Dwellings 324 312
Urban Replacement Single Dwellingy 95 72
Urban Extensions and Alterations 3,051 2,360
Housing Developments 1,234 815
Other Residential 1,674 811
Total 11,760 9,085

SourceHousing Statistics Table 1.15
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5.15 In summary, therefore:
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6 DOMESTIENERGYSE

Statistics

6.1 Energy statistics for Northern Ireland are, for a variety of reasons, less well developed than
those for Great Britain, and their quality has come under criticism. Tol (2011) remarkisethat
GRAR GKS 06Said KS O2dAZ R gAGK a@eKcS infevinaiidn wésS O 2

RA&HLIRAYGAYId WEKSNBEQa o6A3 o6flO1 K2tSa Ay
FNBy Qi GKSNB® {2YS REGFIE 6KAES (GKS& FNB GKS
GISNE &SONBUADSE LMWEAADARSOYRNIYZANJAYI AYH
O02YYdzy AOI GAy3Q |-yﬁe Ff&az2 + WOSNILFAY |Yz2dzyi
LNBfFYR Aa Wy2i( a2YSOKAy3a GKIG Aa KAIK 2y
official statistics forwhaa (0 K S @ Oltf GKS 'YX odzi Ay STFFSOI

6.2 Caution is required with the customer figures published by lthdity Regulator forNorthern
Ireland According to the Regulator (2013, p16), there were about 786,000 cestomn the
final quarter of2012. From previously published quarterly figures, this implies a growth of
20,000 per year, whereas government figures on house construction suggest about 8,000
houses built in 20141 and 5,000 in 2012012. There seems little evidence for increased

cod i NHzOG A2y 2F GKS 2NRSNJAYLIX ASR o0& G4KS wS3dz |

Recommendation

advocate, as opportunity arises, the improvement of statistics on energy utilities

Gas Netwok

6.3 Priorto the advent of North Sea and other natural gas, the heating systemsindddrthern
Ireland were broadly similar to those in Great Britain, save that peat was a rather more
commonly used sal fuel. h the late seventies and early eightiémwever,rather than convert
the town gas systems of Northern Ireland to burn natas (in parallel with developments in
Great Britain), the Northern Ireland government elected to close tldenyn. The economics of
conversion would have requirethe provision of gas at a price thathough attractive to
customers andprofitable to the suplier, would have undercut the prices tfie (then) state
owned Northern Ireland Electricityncreasing the government subsidy to that enterprigénen
Phoenix Gas commenced operatiansl996 it was thus necessary farhole new gas pipeline
networks(rather than simply trunk distributorgp be construced, with the attendant cost and
inconvenienceo all. In the intervening period, domestic consumers had largely switched to oil,
at their own expense in the case of owner occupiers.

6.4 Installing gas boileris only possible in the area covered by the existing pipeline network
(theoretical coverage and actual access are by no means the samedhohgubsequent use is
another matter agaify. Although there are plans to extend the network, the locatom iming
of swch extensions are still dependenn the working of the planning systerAbout 30% of
properties in Northern Ireland currently have access to(gas Table 4), although only about
2% of the area of Northern Ireland has access to gas. Théstsethe current urban focus of
supply. Nearly 70% of properties in Belfast Metropolitan Urban Area (55% of its area) have
access to gas compared with28% of properties in Derry Urban Area and town221%o of
area). This falls to about 1% of rural projes 0.5-1% of area).

"McFarland (2013, p16) estimates that 54% of households in Cengpst@reas with access to gas use it. This
rises to 75% in COAs with high levels of social housing and benefit receipt. These, of course, are households with
little or no choice in the heating that is installed in their accommodation.
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6.5

6.6

6.7

Table 6.1 Current Access to Gas

Proportion of Census Output Area with access to g
(as measured by postcodes with gas
Classification of Census Output Area Mean Mean
(weighted by | (weighted
properties in | by area of
the unit) unit)
BELFAST METROPOLITAN URBAN AREA 0.692 0.554
DERRY URBAN AREA 0.229 0.113
LARGE TOWN 0.267 0.211
MEDIUM TOWN 0.075 0.044
SMALL TOWN 0.116 0.072
INTERMEDIATE SETTLEMENT 0.012 0.010
VILLAGE 0.008 0.005
SMALL VILLAGE HAMLET AND OPEN COUNTR 0.014 0.006
Northern Ireland 0.297 0.023

Source: AredBased Algorithm databagALGY6)

Currently, seven of the twentgix district councils have no access at all to gas. Although it is
planned to extend the network across the majority of theseshibuld be noted that the
objective is to connect district towns, rather than the surrounding rural hinterland. In towns
outside the Belfast area, the population of the rural hinterland forms about 65% of the entire
population of a catchment areavith 35%in the district town

Recent (January 2013) government announcements concerning the expansion of the network to
towns in the west of the province seem to have an optimistic time table, suggesting that
construction work might begin in January 2048h the aim of supplying34,000 more business

and domestic consume($outh Siege Advertiser 20131)

Assuming that the extension of the mains pipeline system enhances access to a level of 70% of
properties in Belfast, 30% of all properties in towns other tig@ifast and 2% of properties
elsewheré, the increase irdomesticproperties with access toag is likely to be about 13%
(27,000) in Northernlreland as a whole (see Table2p If access in each type of settlement
increases to the postulated (plausiblEvel in Table 6.2, the overall increase would be as
shown. It is worth noting that about a third of the population in Northern Ireland lives in
settlements smaller than small townsyhich areunlikely ever to receive gas supplies.

Recommendation

take account of the prevalence of less easily heated property in rural areas

8 Peripheral parts ba settlement are less readily brought into a distribution network. Population density
declines and supply lines include a greater proportion of low population densi&y space in their catchment
zone The population of peripheral locations as a prdjor of the total population in a settlement declines as
overall settlement size increasdspadly n line with the formula:

2/ population x 100
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Table 62 Possible Future Access to Gasstoric household numbers)

Classification of COA Households Households Gas Access | Households | Target Target
(ALGY 6) 2011 with access Outcome

BELFAST 214,165 246,966 0.692 170,900 0.7 172,876

METROPOLITAN

URBAN AREA

DERRY URBAN AREA 28,880 34,511 0.229 7,903 0.3 10,353

LARGE TOWN 85,483 95,617 0.267 25,530 0.3 28,685

MEDIUM TOWN 38,675 42,239 0.075 3,168 0.3 12,672

SMALL TOWN 41,205 44,601 0.116 5,174 0.3 13,380

INTERMEDIATE 24,996 27,769 0.012 333 0.02 555

SETTLEMENT

VILLAGE 28,794 30,673 0.008 245 0.02 613

SMALL VILLAGE 170,820 180,899 0.014 2,533 0.02 3,618

HAMLET AND OPEN

COUNTRYSIDE

Northern Ireland 633,018 703,275 0.297 208,873 0.336 236,300

Source: Aredased Algorithm databassd 2011 Census of population

Energy Consumption

6.8 Table 6.3 and Graph 6.1 provide a composite estimate of Northern domestic energy

consumption over the period 2068010, drawn from a variety o$ources. The impact of

variations in temperature and the increasing numbers of gas customers mean that simple linear
extrapolations are poor indicators both of the aggregate consumption and the sourcing of the
energy used. Despite the fact that the propiort of energy derived from gas almost doubled

(from 4.4% to 8.6%), this growth was not solely at the expense ofgasn norelectricity

energy. In colder years such as 2010, the relative importance of electricity, which is largely used

for nontheating puposes, is reduced.

Graph 6.1 Domestic Energy source (percentage)
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Table6.3 Domestic energy consumption in Northern Ireland

Esimated TotalGWh

Source 2005 2006 2007 2008 2009 2010
Nongas, norelectricity 16,333.4| 17,029.0| 15,339.6/ 15,896.8| 16,115.0| 17,973.7
Electricity 2,966.9| 3,069.9| 3,162.0/ 3,192.2| 3,146.1| 3,189.4
Gas 895.2| 1,038.0{ 1,172.3| 1,384.4| 1,420.2| 1,986.8
Total 20,195.4| 21,136.9| 19,673.9| 20,473.4| 20,681.2| 23,149.9
Percent

Nongas, norelectricity 80.9 80.6 78.0 77.6 77.9 77.6
Electricity 14.7 14.5 16.1 15.6 15.2 13.8
Gas 4.4 4.9 6.0 6.8 6.9 8.6
Degreedays 2,160 2,179 2,019 2,255 2,176 2,682

NOTES

Norngas, norelectricity energy derived from DECC published dataebrergy and wastes allocated to
domestic sector, pro rata to domestic sector share of all other sources.
Electricity extrapolated from DECC published experimental data (2008 & 2009) on consumption, using
published generation data 2062010
Gas extrapolated from 2007 regulators estimdiased on DETI published source share of domestic

heating consumption, approximate trend in customer numbers, variation in temperature and assumed
growth of 0.1% in per capita nemeating use of energy.
Gas customer numbers are taken from tables in publishegulator reports, estimated from graphs in
the same sources, or interpolated.
Temperature variation is derived from annual degdseys published by VESMA

6.9 Table 6.4 shows that the number of electricity customers rose from 755,000 in 2005 to 767,000
in 2010 and (on the assumption that consumption of electricity is universal) so did the total
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households, since in 2011, the Census of Population found only 703,000 htassehbNorthern

Ireland. The additional 67,000 or so customers (almost 9%) are in fact multiple meters (about
11,000), second/holiday homes (about 7,000) and vacant properties (about 49,000). This
emphasises the distinction between people and property. e assumes that the increase

in gas customers, averaging about 13% per annum, is matched by a corresponding decrease in

non-gas, norelectricity customers.

Table 6.4Trends in Customer numbers

Group 2005 2006 2007 2008 2009 2010

Customers (NGNE 674,994| 665,384| 648,184| 643,363| 638,542 622,248
Customers (Electricity) 754,994| 757,384| 759,773| 762,163| 764,553| 766,942
Customers (Gas) 80,000 92,000| 111,589| 118,800| 126,011| 144,695
Customers (NI) 754,994| 757,384| 759,773| 762,163| 764,553| 766,942
Annual% increase in Gas na 15.0 21.3 6.5 6.1 14.8

Average % increase in Gas 12.7

NOTEThere are more customers than householatsproperties in Northern Irelanddue to multiple
meters in properties, vacant properties and second/holiday homes
NGNENot GasNot Electricity
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6.10 Table 6.5 shows the sources of domestic heating energy in Northern Ireland, demonstrating the

6.11

dominance of oil, with gas and electricity accounting for only 11% of energy consumed. This
compares with approaching 25% of all domestic eneyyvery large part of electricity
consumption and some gas consumption is used for cooking and powering devices, rather than
heating.Renewables are currently a fairly minor component of domestic hed@hgse 2 of the

NI RHI is designed to support takp in the domestic sector and NI has overall targets of 4%
renewable heat by 2015 and 10% by 2020

Table 6.55ources of heating energy in Northern Ireland

Fuel / Energy Industrial, Total | Percentage| Percentage
type Domestic| Commercial and (GWh) | of Total of
(GWh) Public (GWh) Domestic

o]] 9,241 4,103| 13,444 77.0 86.5
Gas 973 1,991| 2,964 17.0 9.1
Electricity 176 41 217 1.2 1.6
Renewables * 178 112 290 1.6 1.7
Coal 110 438 547 3.1 1.0
TOTAL 10,678 6,685 17,362

*Sectoral split of consumptioastimated from the split of other consumption
Source: DETI (2011) The Development of the Northern Ireland Renewable Heat Incentive

Year of data unspecified

Table 66 shows that between 2001 and 2011, the proportion of properties without central
heating dropped from small (5%) to tiny (1%). While gas central heating increased from 4% to
17%, this appears to have been at the expense of otheraibcentral heating (33%eclining to

14%) rather than oil (58% rising to 68%).

Table 6.6Prevalence of Central Heating

2001 2004 2006 2009 2011

Central Heating

% % % % %
Non Central Heating 5 3 2 1 1
Central Heating 95 97 98 99 99
Gas 4 8 12 15 17
Oil 58 65 70 68 68
Solid Fuel/Electric/Dual Fuel/Other 33 24 16 15 14
All Dwellings 647,530 680,000 705,000 740,000 760,000

Source: Table 2.1 Housing Statistics

Renewablesand Carbon Generation
6.12 At the back of customer billfPower NI (2013) state that in 2011, 1.6% of their overall

generation was derived from renewable sources (compared with 17.2% for the All Island
Market), with 71.3% fuelled by natural gas (cf 56.2%). Other sources of energy contributed
virtually identicalproportions of energy for both Power NI and the All Island Market. In terms of
carbon emissions, Power NI also states that it generates 0.535 tonnes ,opeZOMWh,
compared with 0.466 tonnes per MWh for the All Island market (a difference of 0.069 tonnes
per MWh). Since renewable sources are deemed to have zero carbon emissions, this suggests
that natural gas is a fairly low carbon emitter (of the order of 0.450 tonnes per MWh) compared

with the other fuel sources.
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6.13 Table 67, based on a published tabt# the Biomass Centre, suggests that the Power NI figure
of 0.535 tonnes of Cper MWh of electricity is very close to the 0.530 tonnes shown by the
Biomass Centre for the UK grid as a whole. The Biomass Centre shows, however, that the figure
for direct urn of natural gas is 0.270 tonnes, which is substantially lower than the deduced
value of 0.450 tonnes. This gives a measure of the inefficiency of grid generated electricity as a
heat source, suggesting that it requires an output of carbon dioxide at l@a-thirds higher
than providing it through a direct burn. it is much more efficient to burn a primary fuel (e.g. gas
or oil) to produce heat than to use electricity for heating since conversion losses have already
been incurred while generating electity from primary fuels. i.e. Power stations are only 35%
to 58% efficient. Even the best CCGT plant are still below 60% efficient.

614 ¢KS {GrofS tftaz2 akKz2ga GKIFI4G F aGeLAOrté K2dzas
generates 30% more carbon dioxidien using oil rather than gas.

6.15 A rough calculation suggests that if the number of gas customers increased by 12.7% (average
annual growth rate over the period 20910), the switch of about 18,400 customers from
non-gas, norelectricity to gas wouldeduce carbon generation by 1.75%.

Carbon policy and taxation

6.16 There are issues @fquity conneced to carbon dioxide emissioty private consumers, and the
government policies being applied to reduce therhlargreaves, Preston, Whjteand
Thumim(2013) exarime the levels of carbon dioxide emission by households in Great Britain and
show thathome carbon dioxide emission by the top decile of households, by income, is double
that of the lowest decile (rising to treble when the effects of travel are added ®.more rural
an ared’, the greater the carbon dioxide emission with households in villages etc producing a
guarter more carbon dioxide than urban households for home use (a fifth more overall)

6.17 Preston, White, Thumim, Bridgemamand Brand(2013) extend this work by looking at
theimplications forUK domestic energy policjas so often, a UK policy is based on a GB
analysis). They look at the impact of eleven (!) different policies for carbon reduction and show
(p86) that while urban househdd benefit by a reduction of £85 per annum, for towns it is £59,
villages £24 and open country has no benefit, with an increase of £126. Thagerathsit fuel
poverty retrofit policiesare likely to be less effective in rural areas. The researcherstdirec
attention to the triple injustice of a system where poorer households, though contributing less
to the basic problem, find themselves paying for remedial measures that are directed to deliver
benefits to wealthier householdsBrowne Dresner, EkingHanilton, Preston and Whit¢2013)
examine the issue ofasigning carbon taxation to protect leincome householdsgiven that
transport energy and domestic energy are taxed in radically different ways.

° How typical such a house is of Northern Ireland is of ecoulebateable, given that Table36implies enegy

general consumption about 33,000 kWh gamum per household and Tables@mplies 15,200 kWh per annum

heating consumption per household. Oil and gas consumption, combined, per household is about 25,000 kWh

per annum. Care is required with interprefa2 y 2 F GG @ LA OF f ¢ aAddzr GA2yad ! RASNJ
energy costs for sentletached houses, even though in no part of Northern Ireland do such houses form so

much as a third of the housing stock (or the most common form of housing s@a@gumably, it would be more

correct to state that potential customers typically occupy seletached houses.

°The categories are urban (population 10,000 and over cf NI 5,000 and over); town & fringes; village, hamlet

and isolated dwelling

24



Table 6.7Carbon emission of various fuels

Approx. life cycle C@emissions

Annual total CQemissions to heat a typical house

NeF. Carbon (including production) (20,000 kWhyr)
calorific
Fuel value content
(%)
(MJ/kg) kg saved kg saved
kg/GJ kg/MWh Kg compared with | compared with
oil gas
Hard coal 29 75 134 484 9680 -2680 -4280
Oil 42 85 97 350 7000 0 -1600
Natural gas 38 75 75 270 5400 1600 0
LPG 46 82 90 323 6460 540 -1060
Electricity
(UK grid) - - 150 530 10600 -3600 -5200
Electricity
(large scale - - 16 58 1160 5840 4240
wood chip
combustion)
Electricity
large scale - ; 7 25 500 6500 4900
wood chip
gasification)
Wood chips
(25% MC) Fue 14 375 2 7 140 6860 5260
only
Wood chips
25% MC
(25% . ) 14 375 5 18 500 6500 4900
Including
boiler
Wood pellets
(109% MC
ing f
starting from 17 45 4 15 300 6700 5100
dry wood
waste)
See note
Wood pellets
(10% MC)
Including 17 45 7 26 660 6340 4740
boiler
See note
Grasses/straw
(15% MC) 14.5 38 15t04 541015 108 to 300 6892 to 6700 5292 to 5100

Note: These figures for wood pellets include the hammer mill pelleting process, however do not
include sourcing the feedstock and any ym®cessing such as drying. If starting from green wood then

drying could be a very major component, however pellets are often made from dry waste wood that has
been dried for andter purpose, such as joinery. These figures also do not include transport (which is
included in the figures for wood chips).

MC: Moisture Content

Biomass Energy Centre (12/03/2013)

6.18 It is unclear exactly how this may be read across to Northern Ireland. The primary data source
for the work of Hargreaves et al is the Expenditure and Food Survey (EFS), which is a UK sample

and for the years investigated, has an enhanced NI sample, afodetailed analysis of
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Northern Ireland conditions. A secondary source is the National Travel Survey, which is a GB
survey with a NI analogue carried out, so that it seems likely that a NI approximation to GB
results could have been achieved from thamc®, however, the key adjustment from the
financial data of EFS to carbon dioxide emissions information depends on price data which in an
accessible form for gas and electricity is lacking regarding Northern Ireland, the researchers
have opted to restrictheir analysis to Great Britain.

6.19 Some degree of extrapolation is, however, possible. It is reasonable to suppose that higher
income households are responsible for more carbon dioxide emission in Northern Ireland, just
as in Great Britain, (but because ttenge of household incomes is less in Northern Ireland, the
differential is likely to be less between richest and poorest). This is reinforced by the more rural
nature of Northern Ireland, with lower incomes in the rural west, where natural gas is for the
most part unavailable and oil is the fuel used, with higher levels of carbon dioxide emission
(absence of public transport and longer travel distances to services augment the effect, when
travel is taken into account). These are effects reported by Havge et al, but likely to be
more marked in Northern Ireland than in Great Britain as a whole.

6.20 The likelihood is that carbon policy and taxation work to the disadvantage of Northern Ireland.
(See Annex 1 for comments on Northern Ireland taxation and edipee. There is no
automatic read across from the situation in Great Britain to that in Northern Ireland.) The work
of Preston et al shows that the interaction of the eleven policies they examine works to the
disadvantage of dispersed rural populationof(rvillages) in Great Britain. This pattern of
settlement is more generally found in the North and West of England, Wales and Scotland.
Northern Ireland has a similarly dispersed rural population and may well suffer in a similar way
from policies devisedalgely from an urban perspective. The Northern Ireland commitment to
rural-proofing policies, if carried out robustly, might well mitigate against their adoption, to the
extent that Northern Ireland has any say in the matter.

6.21 Use of renewable energy is naguite the same as saving of carbon emissions. It directs
production away from the use of fossil fuels to produce energy (and the accompanying release
of the carbon which was trapped in such fuels during geological times) to the use of energy
sources whilb are either not directly carbon dependent (eg wind, wave, hyelextric, solar,
geothermal etc) or else recycle carbon in sHemm capture and release (eg wood pellegs
when not dependent on deforestation, but accompanied byafrestation ¢ or methane
generation from sewage).

6.22 Natural gas is a low carbon emitter, by comparison with oil, coal or peat though it is no more a
source of renewable energy than they are (see Annex 2 for some comments on peat in Ireland,
where the extent of lowland peat islatively greater than in Great Britain). Consequently, a
switch from oil or solid fuel to gas, assuming that consumption of renewables remains constant,
produces an increase in the percentage of carbon emission due to renewable sources, rather
than an incease in percentage of energy due to renewable sources.

6.23 It must be borne in mind that renewable sources which release carbon into the atmosphere are
2yfte RSSYSR aNBySsgloftSé¢ 2y GKS olFara 27F | LN
maintain measure to replenish supplies of the fuel and-fie the carbon released. In the
absence of such a promise, burning wood pellets or cow dung is no more renewable than
buning peat or anthracite. The EU Renewable Energy Directive(RED)
containssustainabilitycriteria for biofuels. See al€dETI website re NI RHI.)
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Renewable and passive gain energgurces

6.24

6.25

Wood burning kit appears to be rather cheaper than other renewable kits such as air and
ground source heat pumps, solar photovoltaic panels and wind tarfsee Tabk12.1 and

12.2). On the other hand, it has considerable disadvantages. It depends on the purchase of a
fuel that is both bulky to store and low in energy tamt (half that of an equivalent weight of

coal andon average about one fifthhat of an equivalent volume of coat) Burning this
produces a waste product, wood ash, which has to be disposed of, at a time when local
authorities are exerting pressure on households to reduce landfill wastere are other way$

to dispose of wood ash, pabty better suited to rural circumstances, but handling wood ash is
unpleasant since it is corrosive (being rich in oxides/hydroxides of calcium and potassium) and
dusty, which is conducive to a range of respiratory diseadsimplied byparagraph 6.23wood

is only truly carbon neutral and renewable when the timber burned has beg@tardged and re

grown to its full extent. For this reason, it cannot be regarded as immediately renewable, and
there is a strong fiduciary element in its use.

There is a gr&t deal of kit available for solar warming and photovoltaic retrofits, but the
effectiveness of this is very much influenced by orientation of the building (See Annex 3).
Effectiveness is also affected Ilye skill of installation. 8en the relativenewness of the
technology this skill cannot befully relied upon at preseft Skills will, no doubt, improve over
time.

Table 6.8Heat sources for some Northern Ireland building designs

House Type: Terrace Detached
Design: 2 1 3 4 5

¢} Average
Location Eglinton Hillsborough | Newtownabbey | Drumbeg Ballymena detached
Area (sq m) 51 161 192 138 156 162
Auxiliary Heating (kWh) 3,084 10,398 13,763 8,861 8,881 10,476
Solar Gain (kWh) 1,087 7,814 6,113 6,896 7,419 7,061
Casual Gain (kWh) 3,478 6,759 6,780 6,022 6,759 6,580
Total (kwh) 7,649 24,971 26,656 21,779 23,059 24,116
Solar Gain as % Total 14.2 31.3 22.9 31.7 32.2 29.3
Auxiliaryheating (kwh)
per sq m 60.5 64.6 71.7 64.2 56.9 64.8
Solar gain + Auxiliary
heating (kwh) 4,171 18,212 19,876 15,757 16,300 17,536
Solar gain + Auxiliary
heating (kWh) per sqm 81.8 1131 103.5 114.2 104.5 108.4

6.26
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OQ/ laiti&Howrie (1994) analyse some house designs produced in a Northern Ireland context,
with a view to maximising gssive solagain (see Table 6.8Most are for rather upmarket
detached properties and on average, they are able to secure about 30% of the heat required
through passive solar gain, leaving the rest to come from other sources. Auxiliary heating
amounts to about 65 kWiper square metre. For the terraced design, under 15% of heating
comes from solar gain, so that auxiliary heating amounts to 61 kWh per square metre. This

It may also be noted that Ireland is the least afforested country of Europe, excluding Iceland. Imported wood is
required.

2ro
Bro
13°C

r example, as fertiliser or in soap manufacture.
r example, a electrical heating circuit intended to be activated as aesuppt at external temperatures of
being installed in a permanently activatednd hence very expensivetate (personal anecdote).
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6.27

6.28

6.29

suggests that large detached properties have some advantages in making use of Northern
L NSt | y Rad &bundant/sBlar energy resources, if this is built in from the start. When,
however, retrofitting extends to radical redesign of a property, it is possibly better described as
rebuilding. Many single new properties in the country have in fact replacedlder property

that has been subsequently abandoned.

The auxiliary heating could, in theory, be any energy source and in the circumstances of today,
is likely to include renewable energy sources. At the time, one design consultant, in dismissing
coa,l[ tD YR St SOGNAROAGE a4 OSEUAZINAEKSI HEFHIFASE
KFra 0SSy OK2aSy odd LG Aa GKS Y2NB GUNIXYRAGAZ2YVI

Solar gain plus auxiliary heating in the 1994 designs is about 4,200 kWh forrtheete
property and averages 17,500 kWh for the detached property. Assuming that the intentionality
of the design process shifted the balance from auxiliary heating towards solar gain, it is
reasonable to suppose that more standard detached designs may rleguired something like
15,000 kWh of heating (which would be consistent with Table 6.5, above).

In summary, therefore:
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The existing town gas system of Northern Ireland was closed in the early eighties rather than con
to natural gas, imposg a protracted and expensive-opening of the network, when natural gas w:
introduced in 1996.
Despite plans to extend the broad coverage of the gas network to all parts of Northern Ireland, th
not reach the whole population, with the rural poptitzn remaining largely excluded. At best, 70
access seentbe maximum level achievable (D0 more households brought in scope).

The quality of statistical information on electricity and gas supply in Northern Ireland is not good.
Gas consumption has increased in the period 2R0%0, partly due to colder winters.

Between 2001 and 2011, the proportion of propertieghout central heating droppedo 1%. While gas
central heating increased, this appears to have been at the expehs¢her nonoil central heating
rather than oil.

Hectricity customers rose from 755,000 in 2005 to 767,000 in 2010. These customers are ng
households, as there are about 11,000 multiple meters, 7,000 second/holiday homes and 49,000
properties

The most recent figures on electricity customers published by the Utility Regulatdortfern Ireland
imply a rate of house construction well in advance of what has been recorded in recent years.

The dominant source of domestic heating energy in Narmhkeland is oil, with gas and electrici
accounting for only 11% of energy consumed. This compares with approaching 25% of all dgq
energy. Renewables are currently a fairly minor component of domestic heating, although Phase 2
NI RHI is deghed to support take up in the domestic sector and NI has overall targets of 4% rene
heat by 2015 and 10% by 2020.

Grid electricity generates about twihirds more carbon dioxide per unit of energy than a direct burn.
A rough calculation suggests thitthe number of gas customers increased by 12.7% (average ai
growth rate over the period 2062010), the switch of about 18,400 customers from +gas, NoR
electricity to gas would reduce carbon generation by 1.75%.

In Great Britain, bme carbon diokle emission by the top decile of households, by income, is double
of the lowest decile (rising to treble when the effects of travel are added in). The more rural an arg
greater the carbon dioxide emission with households in villages etc prmglu#ciquarter more carbor
dioxide than urban households for home use (a fifth more overall)

Government energy policies deliver greatest benefits to urban and rural households, with
disadvantage to households in the open country

It is likelythat higher income households are responsible for more carbon dioxide emission in Nor
Ireland, just as in Great Britain, This is reinforced by the more rural nature of Northern Ireland
lower incomes in the rural west, where natural gas is for the mast pnavailable and oil is the fue
used, with higher levels of carbon dioxide emission.
The likelihood is that carbon policy and taxation work to the disadvantage of Northern Ireland
interaction of the government policies works to the disadvantageliepersed rural populations (noj
villages) and Northern Ireland has such a dispersed rural population. The Northern Ireland comm
to rurakproofing policies, if carried out robustly, might well mitigate against the adoption of i
policies, to theextent that Northern Ireland has any say in the matter

The use of renewable energy is not quite the same as saving of carbon emissions. Natural gas
carbon emitter, by comparison with oil, coal or peat. Consequently, a switch from oil or solid fye,
assuming that consumption of renewables remains constant, produces an increase in the percen
carbon emission due to renewable sources, rather than an increase in percentage of energy
renewable sources.

Designs with a view to maxinmgj passive solar gain can secure3D86 heating from this source. Th
effectiveness of this is very much influenced by orientation. Many single new properties in the cq
have in fact replaced an older property that has been subsequently abandonedy mhig be regarded
as extreme retrofitting. Oil is viewed as the traditional energy source.
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7.2

7.3

7.4

SAP RATING

It is worth considering the SAP (Standard Assessment Procedure) in greater SiARilis
calculated using: floor area; height; area of doavidows and walls; storeys; structure,
thickness and conductivity of materials of construction; thermal bridges; roof pitch; building
alignment; chimneys, flues, vents and flueless gas fires; ventilation systems; heating system; hot
water use and water hegting system; overshading and local terrain. Modifying any of these will
change the SAP.

The degree of overshading and the nature of the local terrain are not amenable to modification,
and in practice, neither is building alignment. All the oteemponents can be adjusted, at a
cost that depends on the extent of the work done, which may be quite limited or very
considerable.

SAP notes the possibility of lower cost improvement measures such as cylinder thermostats,
heating controls, low energy ligs, draughtproofing, and insulation of loft or cavity wall.
Higher cost measures include boiler and heater upgrades, particularly using biomass. There are
also further measures of varying cost, such as solar water heating, double and secondary
glazing,solid wall insulation, condensing oil or gas boilers, photovoltaic measures and wind
turbines.

SAP calculations assume a single standardelgiant latitude, climate and fuel cost, in order to
compare properties on an equal footing. It is arguable thapractice, this is not particularly
relevant to the needs of the household living in the prop&ttyFuel poverty data corrects to a
certain extent for the effects of actual latitude, climate and fuel cost, but then introduces the
confounding fator of household income. Table 7shows that there is some variation in SAP
(2001) rating by English region, from about 48.7 in the South West and Midlands to 53.3 in the
North East, with the overall mean being 50.6. It is by no means clear whether the difference
identified are sufficient to negate the variations in climate between the various regions.

Table 7.1Variations in SAP (2001) by English Government Office Region

GOR Mean SAP
North East 53.2
London 52.8
North West 51.4
Eastern 50.8
South East 50.5
Yorkshire & Humberside 49.9
East Midlands 48.8
West Midlands 48.8
South West 48.7
England 50.6

Source: BRE (2005)

It is generally recognised that clothing suited to a summer day on Brighton beach would not suffice for a
winter day in the Cheviots. The corresponding truth for housing (namely that any house built to standard
specifications will give less comfort/more cost in a colder/more expensive location) is obscured by the use of SAP
ratings which assess the performance of haisea purely notional location.
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7.5

7.6

Table 7.2based on Wilkinson (2006) shows the alternative National Home Energy Rating
(NHER), which takes account of climatic variation, for a house with SAP rating of 70 in the
various regions of Great Britain, together with the estimated fuel costs (differerreesnaaller

for higher SAP ratings and greater for lower SAP ratings). The regions are grouped into similar
bands by Wilkinson (England) and the current author (Scotland), suggesting six bandings.
Indexing the NHER to South West =100 suggests that theaecansiderable decline in the
O2YTFT2NIk OKSI LlySaa I FF2NRSR o6& | {!'tTtn K2dzAaS
On a climatic basis, Northern Ireland might be reasonably placed in Banding 4 (North West
Englandto Highlands & Western Isles). Thara-regional variation within Northern Ireland
would be equivalent to about half the inteegional variation of Great Britain.

Table 7.2NHER Rating, Heating cost and Band for SAP 2005 rating 70 house by GB region

Index of
National NHER
Home (South
Energy West =
Region Rating £ Band 100)
South West 8.5 570 1 100.0
Home Counties 8.0 619 2 94.1
Southern 8.1 607 2 95.3
Severn Valley 8.0 620 2 94.1
Central Wales 7.9 625 2 92.9
South East 7.7 643 3 90.6
Midlands 7.7 648 3 90.6
West Pennines 7.6 653 3 89.4
East Pennines 7.7 645 3 90.6
East Anglia 7.7 642 3 90.6
North West England 7.4 672 4 87.1
Borders (England) 7.3 701 4 85.9
North East 7.2 695 4 84.7
Borders Scotland 7.1 703 [4] 83.5
South West Scotland 7.4 672 [4] 87.1
West Scotland 7.3 684 [4] 85.9
East Scotland 7.1 703 [4] 83.5
North East Scotland 6.8 735 [5] 80.0
Highlands 7.0 710 [5] 82.4
Western Isles 7.1 707 [4] 83.5
Orkney 6.8 734 [5] 80.0
Shetland 6.4 774 [6] 75.3

Source: Wilkinsonsing NHER Evaluator 4.1
NHER scale rufs10, SAP rating runs1i00
[] Estimated by present author

Table 7.3shows the recommended and minimum SAP ratings for the various location bands
(Wilkinson, 2006). From this, it would seem that appropriate values fothRor Ireland would

be 78 and 64espectively, suggesting a need for energy efficiency perhajgb%ogreater than

in the South West of England in order to maintain the same standard of comfort andAcost.
ideal target SAP rating might be 85 (ppidint of Energy Performance Certificaten8leB).
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7.7

7.8

7.9

Table 7.3Recommended and Minimum SAP 2005 Rating

1
South 2 3 4
Location Band West South Midlands North
Recommended SAP 66 71 74 78
Minimum SAP 51 56 59 64

Source: Wilkinson

[FGSNI 62N] o0& 2 Af 1 AyTae oimate infNorthérirelantid ®@ng of G K §
external temperatures and solar gains) is similar to The Midlands region of Ehglanddzi  1j dz2 (G S

no figures. Given that Northern Ireland lies considerably to the north of the Midlands, and has a
heating degreadays requirement amountim to 98% of Northwest England and 3.7% higher
than the Midlands (Liddell, Morris, McKenzie & Rae, 2011), it is by no means clear that this
position could be sustained. Nevertheless, on grounds of differentials in fuel pricing alone,
Wilkinson suggests a mmum SAP of 80 and a recommended target of 93 for Northern Ireland.
This would suggest that the proposed limit (64 and 78) is conservative.

Boardman (2010, p151) refers to a proposed SAP rating target of 80 for improved housing in
England. On thessumption that this would relate to the midpoint between Bands 2 and 3,
comparable regional targets for the North would be a minimum SAP of 71 and a recommended
target SAP of 86 (see Table 7.4). Again, the proposed Northern Ireland limits appear
conservaive.

Table 7.4 AlternativdRecommended and Minimum SAP 2005 Rating

1
South 2 3 4
Location Band West South Midlands North
Recommended SAP 73 78 82 86
Minimum SAP 56 62 65 71

Source: Wilkinsoand Boardman

Table 7.5 shows that in the period 202011,social housing remained substantially better than
private sector property, whether rented or owneccupied, despite the transfer of properties
from the social to the private sector. Its SAP rating on average exceeded the recommended
level, which was nothe case for the private sector. Detached houses and bungalows had
noticeably lower SAP ratings than terraced and séetached houses.
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Table 7.55AP Ratings

Average SAP Rating 2001 2006 2009 2011
Average SAP Rating By Dwelling Tenure
Owner Occupied 46.07 52.55 56.10 59.93
NIHE 56.59 62.20 * *
Housing Associations 65.99 68.20 * *
Social Housing * * 63.44 67.79
Private Rented & Other (including tied 42.79 52.97 55.34 59.17
All Dwellings 47.84 53.89 56.65 59.63
Average SAP Rating By Dwelling &yp
Bungalow 42.14 47.49 51.93 53.85
Terraced 52.32 57.27 58.40 61.84
Semig Detached 46.80 53.84 57.65 60.62
Detached 42.71 51.43 54.60 57.49
Flat 61.66 64.05 65.04 69.24
All Dwellings 47.84 53.89 56.65 59.63

Source: Table 2.2 Housing Statistics
NB SAP Rating system was changed for 2006 onwards

7.10 Some technical issues in the SAP bandings are:

a) Age bandings throughout the UK are based on introduction of new building regulations + 1
year, after 1950, and are the same prior to that date. This is a considerable simplification.
The pre-1951 assumption is of change at the same date, and the paBDassumption is of
change driven by regulation. Neither assumption is true. It is well established that cavity wall
construction reached Ireland quite late, compared with Great Britain, and regulation tends to
follow change. The delays in the Northern Irelalegislative process do not prove that
changes have yet to arrivét may be noted thatNlI SAP software does use significantly
different age band to those in GB software specifically aimed at tackling the differing periods
of introduction of building coimol legislation.

b) The model assumes that for older buildings, thedlue for stone construction materials in
Northern Ireland is the same as in England & Wales but worse than Scotland. It is unclear
whether this is a function of the thickness of the maa¢used or due to its thermal property
(soft limestone and granite have notably different thermal conductivity), and it is also
unclear what the evidence is for the aggregated difference. No allowance is made for the
variation in construction materials dmrmethods within England, Wales and Northern Ireland.

c) SAP ratings are affected by changes in the UK relativities in energy prices but the NI change
may not be the same

33



7.11 In summary, therefore
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8.2

FUEL POVERTY

The Northern Ireland 201 House Conditions Survey shows thattle#ir estimate of701,240
householdsin Northern Ireland®, 42.2% stier from fuel poverty. Table.® shows that this
varies from about 40% for owner occupiethd social housing to 49% for private rented
accommodation. For younger households, with or without childrer33% suffer fuel poverty,
compared with 61% of older households (cf 62% in households where the household reference
person is retired). Wherehe household reference person (FRP) is not working, fuel poverty is
twice as common as where the FRP is working (55% compared with 27%). Fuel poverty is
greatest in bungalows (51%) and isolated rural settlements (50%Wwareroperties (5469%)

are mostlikely to exhibit fuel poverty, compared with pes980 properties (27%). Where
household income is below £10,000 per annum, fuel poverty is 79%, compared with 5% for
households where the income is £30,000 or more.

Table 81 Northern Ireland Fuel Povert011

Households 701,240
Overall % Fuel Poor 42.2
% Fuel % Fuel % Fuel
Tenure Poor Household type Poor Employment of HRP Poor
Owner Occupied 40.6 | Adult 36.8 | Working 27.4
Private rented & Other 49.1 | With children 32.9 | Not working 55.4
Social Housing 39.7 | Older 60.8 | Retired 61.7
% Fuel % Fuel % Fuel
Building type Poor Age of HRP Poor Location Poor
Bungalow 51.3 | 17-24 44.2 | Belfast Metropolitan Area 40.7
Terrace House 45.9 | 25-39 25.6 | District or Other Town 41.6
Semidetached House 39.7 | 40-59 38.9 | Small Rural Settlement 39.0
Detached House 36.4 | 60-74 52.0 | Isolated Rural settlement 50.2
Flat/Apartment 23.5 | 75 and over 66.3
% Fuel % Fuel
Age of Property Poor Household Income | Poor
Pre 1919 68.7 | Under 10,000 79.4
19191944 53.6 | 10,00014,999 63.8
19451964 49.1 | 15,00019,999 40.9
19651980 48.4 | 20,00029,999 18.6
Post 1980 26.7 | 30,000 and over 5.4
Source2011 Northern Ireland House Conditions Survey

The Poverty and Social Exclusion UK Survey (2012) asks questions about heahdishgenal
comfort. Table 8.2 shows that Northern Ireland households were much more likely than Great
Britain households to turn down their heating on grounds of cost, and find their homes too cold.

Estimates of household numbers vary according to source and methodology

35



Table 8.2Heat Usage an@hermalComfort, Northern Ireland and Great Britain

Issue

Northern
Ireland

Great
Britain

Percentage of households turning heating

46

35

8.3

8.4

off or down although it was too cold,
because they could not afford fuel costs

Percentage of households finding the leve, 41 34
of heat in their home a bit or much colder
than they would have liked

Source: Preliminary results, Poverty & Social Exclusion UK Survey 2012

About 2,150 homes were interviewed (Liddell, Lagdon and Walker, in prep 2013) in areas
identified as likely @ have high levels of fuel poverty, using an Abbeaed Algorithm (ABA)
About 18% of ABA houses are built {1#45.Some 90% of the houses under ABA ardif@itl,

with a further 5% using Solid fuel (Co&llpout 15% consider that the heating system hdhtsir

home toomuch, and 34% consider that the systémats it too little. Given that the ABA was
intended to highlight houses witfuel poverty and is judged to have beemcessfii®, this
suggests for most occupants, fuel poverty manifests itself soraéwhore as a financial
problem rather than as a heating problem:38% of boilers using Coal, Oil and Other Fuels
leave the house too cold, compared with 23% of Gas boilers. This is an issue of boiler age rather
than fuel type.

Table 8.3 shows that 37%f those using natural gas have a boiler aged five years or less,
compared with 1213% for those using most other fuels and 8% of those using coal. Some of
those burning coal may not have a boiler at all, of course. Table 8.4 shows the degree of thermal
comfort enjoyed by households, with 225% (depending on whether they had a new boiler or
not) of those using natural gas reporting that they were too cold. Households using other fuels
with a new boiler are slightly colder (26%) whilst those using othds fwithout a new boiler

are considerably colder (36%). The odds of a household being too cold are 1.88 times greater for
a household using a fuel other than natural gas without a new boiler than for a household using
natural gas. It is not certain whethéehis is solely due to the age and type of the boiler, or
whether properties have other therai deficiencies associated withder and norgas boilers.

Table 8.3Age of boiler by Fuel Type

Age of boiler Total
Main
heating 0-5 years | Over 5
fuel yrs/DK/NA
Natural
gas 37.2% 62.8% 78
Oll 12.6% 87.4% 1,908
Solid Fuel
(Coal) 8.4% 91.6% 95
Other 11.6% 88.4% 43
All 13.3% 86.7% 2,124

Source: ABA database

Table 8.4Thermd Comfort by Age of Boiler and Fueye

®For example, whilst the Northern Ireland Regional Fuel Poverty rate at the time of ABA was 42%, the ABA
approach identified areas in NI which averdg&% fuel poverty prevalence
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8.6

8.7

8.8

8.9

ThermalComfort Total

Fuel Type| Age of

Boiler Too Warm About Too Cold

Right

Natural 0-5 years 13.8% 65.5% 20.7% 29
Gas Over 5

yrs/DK/NA 18.8% 56.2% 25.0% 48
All Other
Fuel 0-5 years 15.0% 59.3% 25.6% 246
Types Over 5

yrs/DK/NA 14.8% 49.5% 35.7% 1,769

Source: ABAatabase

These results show a lower level of thermal discomfort than reported by the Poverty and Social
Exclusion survey UK for Northern Ireland, but the discrepancy is far smaller for those using fuels
other than gas with old boilers (who form 85% of gample).

Table 8.5 shows that there is a clear distinction between Belfast, where nearly a quarter of
households in areas of the city believed to be most in fuel poverty have natural gas, and other
districts, where the proportion is lower {B6% in LarngCarrickfergus and Newtownabbey, or

2% or less in the remaining fifteen districts participating in the project). The proportion of
respondents in the category most likely to report cold (ie not using natural gas and no new
boiler) varies from 72% in Ba#ft to 96% in Armagh, and apart from the four districts (Belfast,
Larne, Carrickfergus and Newtownabbey) with substantial natural gas use, only Cookstown
(78%) has less than 80% of respondents not using natural gas and having no new boiler.

Table 8.6 show that the proportion of respondentsiot using natural gas and having no new
boiler, lies between 83% (Small Town) and 90% (Medium Town) in all settlement types except
the Belfast Metropolitan Urban Area (71%). This tends to suggest that the focus of any
intervention should lie outside the Belfast Metropolitan Urban Area.

Somel3%of respondentsdo not know how old their boiler is, and less than a quarter have a
boiler known to be less than 10 years oless than a fifth knovor sure thattheir boiler has
been serviced in the last yearhere is much use of payment in advance, wabtSrepayment

of electricity. Those with gas aré3%on prepayment and67%payingcash on deliveryor oil.
Some45%of householdseport household income of under £12,008ktting a fuel poverty limit

on need expenditure at £12000).

Fuel poverty is estimated on the basis of the cost of the energy required by the current housing
kit to heat accommodation of a household to a healthy temperature (as defined by the World
Heath Organisation i.e. ZC in the living room and 18 elsewhere).This is not the same as the
cost of the energy actually used by the household, which may be more or less than the fuel
poverty cost, depending on requirements and preferences of the houseltoisl thus entirely
possible to take a household out of fuel poverty, without affecting its actual consumption at all.
In fact, a household may even be enabled to increase consumption of energy,heldisg the

cost constant or fiecting only a smaBaving (the rebound effect).
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Table 8.5Fuel Type and Boiler Age by District Council

Fuel and Boiler Age Total
Council
Natural Gas Not Natural Gas (Boiler| Not Natural Gas (Boiler
5 years or less old) more than 5 years
old/DK/NA)

Armagh 1.4% 2.8% 95.8% 71
Ballymena 1.6% 12.8% 85.6% 125
Ballymoney 0.0% 12.8% 87.2% 125
Banbridge 0.8% 11.7% 87.5% 128
Belfast 23.4% 4.5% 72.1% 111
Carrickfergus 13.0% 8.9% 78.0% 123
Coleraine 0.0% 11.3% 88.7% 124
Cookstown 0.8% 21.6% 77.6% 125
Craigavon 2.0% 14.3% 83.7% 98
Dungannon 0.0% 11.6% 88.4% 121
Fermanagh 0.0% 12.1% 87.9% 124
Larne 8.3% 17.4% 74.4% 121
Limavady 0.0% 10.9% 89.1% 119
Moyle 0.0% 13.5% 86.5% 126
Newry and

Mourne 0.0% 7.2% 92.8% 111
Newtownabbey 16.0% 6.4% 77.6% 125
Omagh 0.0% 10.6% 89.4% 123
Strabane 0.0% 19.2% 80.8% 125

Source: ABA database

Table 8.6Fuel Type and Boiler Age by Settlement Type

Fuel and Boiler Age Total
Settlement type .
Natural Gas Not Natural Gas Not Natural Gas (Boiler
(Boiler 5 years or lesg more than 5 years
old) old/DK/NA)

Belfast Metropolitan Urban Area 22.7% 6.0% 71.3% 251
Large Town 5.1% 9.5% 85.4% 274
Medium Town 1.1% 8.7% 90.2% 92
Small Town 0.0% 17.4% 82.6% 46
Intermediate Settlement 0.7% 12.4% 86.9% 137
Village 0.0% 10.2% 89.8% 205
Small Village, Hamlet and Open
Countryside 0.1% 14.7% 85.2%| 1,017

Source: ABA database
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8.10 In summary, therefore:
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9.2

RURAL AREAS, POOR HOUSING AND POVERTY
Table 9.1 showthat the proportion of dispersed housilgin Northern Ireland is about 37%,

but this proportion rises from 7% in the Belfast Metropolitan area to 58% in villages. In small
villages, hamlets and open countryside, the proportion is 97%. Dispersed housiongatann

high status areas of a settlement, but is more usually due to peripherality, where a small area
includes some open countryside beyond the bounds of the settlement, yielding an average
result for the overall area that is typical of neither settkem type.

Table 91 Propotions of small areas with disperseldousing by settlement type

CLASSIFICATION BAND Distance Measure of Housing
Dispersal
Total
Not Distant Distant
BELFAST METROPOLITAN 92.6% 7.4% 1668
URBAN AREA
DERRY URBAN AREA 89.3% 10.7% 205
LARGE TOWN 83.1% 16.9% 633
MEDIUM TOWN 70.5% 29.5% 261
SMALL TOWN 76.8% 23.2% 284
INTERMEDIATE 61.4% 38.6% 166
SETTLEMENT
VILLAGE 42.0% 58.0% 188
SMALL VILLAGE HAMLET 3.3% 96.7% 1132
AND OPEN COUNTRYSIDE
Total 63.3% 36.7% 4537

SourceOwn calculations

Distant: mean distance of houses in the areas is greater than 100 metres

Table 9.2 shows that the average distance between households 1€ B@etres in norsparse

areas within settlements, compared with 480 metres in open countrysideuAb5% of non

sparse areas of Belfast Metropolitan Urban Area have access to natural gas, compared with less
than 2% of areas in the open countryside. It is estimated that the proportion of households in
fuel poverty in sparse areas is 47%, compared &@%6 in norsparse areas. The proportion is
36-46% for norsparse settlement areas and-34% for sparse settlement areas (ie virtually the
same). For the open countryside, it is 51% and for small villages and hamlets, 56%. This suggests
that the most ruralareas are most subject to fuel poverty. The results are very similar to those

of the House Conditions Survey, suggesting that the small area estimates are broadly accurate.

" Average intethouse distance (metres) is calculated by

Ay KSOGI NB& E
Households are deemed to be distant when the average distance between them is greater than 100 metres,
since at this distare; unaided oral communication is severely impeded.

H E Kok NBI

Mnannn

K K2dzaSK2f Rao
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Table 9.2 Household separatiofuel poverty and gas access by settlement type

Average inter- Percent Likely Gas access
household Fuel Poor (fraction of
distance (m) households)
CLASSIFICATIONBANDNAME | Not Distant | Not Distant | Not Distant
Distant Distant Distant
BELFAST METROPOLITAN 472 | 1614 37.4 39.7 | 0.740 | 0.455
URBAN AREA
DERRY URBAN AREA 53.3 | 164.5 36.3 35.2 | 0.241| 0.038
LARGE TOWN 60.0 | 159.1 40.2 38.0| 0.296 | 0.180
MEDIUM TOWN 63.3 | 157.9 42.5 40.1 | 0.088 | 0.061
SMALL TOWN 62.1 | 203.7 38.3 38.6 | 0.133 | 0.069
INTERMEDIATE 66.7 | 184.0 44.3 43.9 | 0.010 | o0.011
SETTLEMENT
VILLAGE 67.8 | 231.9 45.6 44.2 | 0.004 | 0.016
SMALL VILLAGE HAMLET 77.3 | 481.1 55.9 51.1 | 0.209 | 0.018
AND OPEN COUNTRYSIDE
Total 53.8 | 372.0 39.0 47.2 | 0.480 | 0.066

Source: Own calculations
Distant: Mean distance of households is greater than 100 metres
Fuel Poverty: aestimate of fuel poverty in small areas in 2011 is derived from the ratio of the housing component of
the ABA measure of need (a surrogate for energy costs) to the poverty component (a surrogate for income) for each
area, applied to the number of houseldgl in that area. This measure is used to distribute the 2011 HCS Northern
Ireland estimate of households in fuel poverty between small areas.-&ixrations (ie where estimated number in
fuel poverty exceeds the number of local households) are reducpcoppiately and the surplus reallocated to small
areas with less than 100% fuel poverty
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Housing Measure

9.3

9.4

Graph 9.1 Housing and Poverty Measures in Small Areas by Housing Dispersal
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SourceWalker, McKenzieLiddell& Morris (2012)

Housing Measure assesses relatveergy costs of Small Areas, taking account of housing (size, age and
type) and location (access to natural gas, oil prices, climate)

Poverty Measure assesses relative incomes of Small Areas, taking account of poverty (Familgfesourc
Survey) and benefitptake

Walker, McKenzie, Liddell and Morris (20i®ntify the level of problematic housing and of
poverty bycensus output areas and Graph &lows the results, modified to the rather less
numerous small areas used for output from the 2011 Census péilRon and distinguishing
between rural areas and others. Although poor housing and poverty tend to be associated, the
link is rather stronger in rural areas

Graph 9.2examines the relationship of poor housing and high energy cost factor among houses
receiving help through Warm HonésRural areas tend to have more poor housing and higher
energy costs

®Warm Homes is a government funded scheme for assisting lower income households in properties in need of
thermal improvement
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Housing Measure

Graph 9.2Housing Measure and mean Energy Cost Factor of Warm Hopnepertiesin
Small Areas by Housing Dispersal
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Source: SourcéValker, McKenzieLiddell& Morris (2012)
Housing Measure assesses relative energy costs of Small Areas, taking account of housing (size, age and
type) and location (access to natural gaisprices, climate)
Poverty Measure assesses relative incomes of Small Areas, taking account of poverty (Familgfesourc
Survey) and benefit uptake

43



9.5 Table 93 shows that the areas with low levels of problematic housing are reghysely
inhabited rual areas whether poverty is low (2%parserural) or high (1%parserural), with
low being defined as less than median for both poverty and problematic housing. Areas with
high problematic housing and low poverty are 1&parse rural, and areas with high
problematic housing and high poverty are 38parserural.
Table 9.3Housing Sparsity by Housing and Poverty MeastmeSmall Areas
Housing Market Settlements and | Sparsely inhabited
& Poverty Segment | densely inhabited | open country
Measure open country (mean distance of
(mean distance of| households eer
houses400m and | 400m) Total
under)
Better No obvious 98.2% 1.8% 228,577
Housing, need for
Higher measures
Income
Better Reasonable 99.2% 0.8% 123,024
Housing, standards
Lower
Income
Poorer Able to pay 83.1% 16.9% 122,973
Housing,
Higher
Income
Poorer Needing 61.1% 38.9% 228,701
Housing, subsidy
Lower
Income
All All 588,489 114,786 703,275
SourceSourceWalker, McKenzie Liddell& Morris (2012)
Higher Income, better housingpelow median level of measure
Lower Income, poorer housingiedian and above level of measure
Housing Measure assesses relative energy costs of Small Areas, taking account of housigg @ik,
type) and location (access to natural gas, oil prices, climate)
Poverty Measure assesses relative incomes of Small Areas, taking account of poverty (Family Resources
Survey) and benefit uptak@&BA database
9.6 Table 9.4 shows that areas with highvdés of problematic housing have predominately
detached properties (555% cf 128% elsewhere). Social housing is most important in areas
with relatively good housing but high poverty (35%), compared with 4% for areas with poor
housing but low poverty ah1-13% for other areas. Warm Homes work in areas with high levels
of problematic housing typically help properties which have energy cost factors (43Y),
which are about 12% higher than the properties helped in areas with lower levels of
problemaic housing, but high levels of poverty.
9.7 This strongly suggests that any policy targeting fuel poverty should be targeting rural areas in

order to achieve success, and in particular, it should be targeting sparsely inhabited rural areas.
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Table 9.4Detacled Properties Social Housing and Warm Homes Initial Energy Cost Factor by
Housing and Poverty Measurfer Small Areas

Housing Market Percent Percent Warm
& Segment | Detached Social Homes
Poverty Properties Housing Initial ECF
Measure
Better No obvious 28.2 12.6 4.12
Housing, need for
Higher measures
Income
Better Reasonable 12.1 34.8 3.90
Housing, standards
Lower
Income
Poorer Able to pay 55.2 4.0 4.34
Housing,
Higher
Income
Poorer Needing 51.2 12.4 4.37
Housing, subsidy
Lower
Income
Total All 37.6 14.9 4.20

SourceSourceWalker, McKenzieLiddell& Morris (2012)
Higher Income, better housing: below median level of measure

Lower Income, poorer housing: median and above level of measure
Housing Measure assesses relative energy costs of Bmal, taking account of housing (size, age and type) and

location (access to natural gas, oil prices, climate)
Poverty Measure assesses relative incomes of Small Areas, taking account of poverty (Family Resources Survey) and

benefit uptake (ABA database)
ECF: Energy Cost Factor. This is thellaB&d estimate of actual Energy Costs, prior to application of the scaling used

to convert into SAP ratings
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9.8

In summary, therefore:
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10 WARM HOMES SCHEME

10.1 Warm Homes is a government funded scheme for assisting lower income households in
properties in need of thermal improvement. éonsiderable volume of datas supplied by
scheme manageris availablgéo University of Ulsteon the work undertaken in recent years for
the Warm Homes scheme. It is possible to estimate the local (ward) average for SAP
improvement, number of improvemest undertaken and cost of work. There is no strong
relationship between SAP improvement and cost, but the more improvements undertaken, the
greater the costAnnex 4 contains details of the data suppliddshows that Minor and Major
retrofits (£1,800 or rore) can be distinguished.

10.2 The Warm Homes data as suppligds initially analysed at CensOsitput Area to produce local
averages. This was necessary because the data supplied relating to work on a single house
differed according to time periodlable 101 shows that the Northern Ireland average cost in
recent years is £1490, and an average SAP improvement of 9.8 points was recorded. There is a
considerable variation, however, between Belfast Metropolitan Urban Area (cost of £1216,
improvement of 10.6 SAPBoints ¢ ratio of £115 per SAP point gained) and small villages,
hamlets and open countryside (cost £1807, improvement of 8.7 SAP Raimtie of £208 per
SAP point gained). This suggests that improving the housing stock in the most rural of areas is
likely to be about 80% more expensive than improving stock in Belfast (or 37% more expensive
than the Northern Ireland average). Numbers in fuel poverty by local area are estirfsted
note to Table 9.2)

Table 101 Warm Homes Works and Cost of Intervention

Average Average Estimated Estimated
CLASSIFICATION Initial Average SAP Cost Number In Fuel Cost of
BAND SAP Improvement (£) Poverty intervention
BELFAST 45 10.6 1216 92,807 113,683,778
METROPOLITAN
URBAN AREA
DERRY URBAN 48 7.4 1366 12,463 16,422,242
AREA
LARGE TOWN 46 9.6 1485 37,997 57,185,936
MEDIUM TOWN 46 9.4 1766 17,640 31,557,678
SMALL TOWN 45 9.6 1490 17,121 25,411,351
INTERMEDIATE 43 9.9 1632 12,247 19,934,763
SETTLEMENT
VILLAGE 44 8.7 1658 13,715 22,839,465
SMALL VILLAGE 40 9.6 1807 92,790 167,290,178
HAMLET AND
OPEN
COUNTRYSIDE
Northern Ireland 44 9.8 1490 296,780 454,325,391

Source: Warm Homes and own estimate of local Fuel Poverty

10.3 Table 10.2 shows the costs of Warm Homes measures by tenure and intervention type. While
insulation measures have a similar cost in both owoesupied and private rented sector, rising
from about £500 in 20087 to £670 in 20112 (33% over 5 years) thest of heating measures
installed has diverged by sector. The cost in 2006vas £3,840 in both sectors. Whilst the
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value of work on private rented properties remained the same, it increased by 31% for-owner
occupied to £5,040 in 20112.

Table 10.2 WarntHomes Costs

£ per
intervention
Owner Occupied
Insulation

2006/2007 | 2007/2008 | 2008/2009 | 2009/2010 | 2010/2011 | 2011/2012 | Average

503.28 47491 553.03 544.93 540.96 668.62 547.62
Measures
Heating
3840.35 4039.04 3962.07 3847.41 4232.74 5040.97 4160.43
Measures

Private Rented
Insulation

Measures 502.74 436.10 589.27 518.09 512.34 670.04 538.10
Heating
Measures 3839.70 4133.96 3965.68 3879.03 3883.16 3805.83 3917.89

Source: Table 2.3 Housing Statistics

10.4 Applying the local cost of intervention to tlestimated local numbers in fuel povettsuggests
that the total cost of a retrofit for every house containing a fuel poor household, at recent
prices, would be about £454 million for Northern Ireland as a whole. It is an estimate broadly in
line with the estimate derived from the Cambridge Econometric Service data (see paragraphs
14.1 onwards), allowing for the fact that the costs are cash prices over a number of years. This
level of expenditure would probably not be sufficient to achieve a target SAR) maiti78 for the
units improved.

10.5 Applying these results to the CES estimate of £1,800 per improvement (2008 prices), it would be
reasonable to assume expenditure of £1350 per unit in Belfast and £2450 in small villages,
hamlets and open countryside. On W& I y Q& Y2 NB adzoadlyidAiArf 3aANIY
would be £5305 and £7883, with a total cost of £1.72 billion to cover 87% of properties with a
household in fuel poverty.

10.6 This higher figure seems a more plausible cost, if it is assumed that theiwdjiscto improve
units to a target SAP rating of 78, and further assumed that the cost per SAJRined remains
constant. If allproperties(including those occupied by the fuel poam)need of improvement
have a SAP in the range-80, as was the c& historically (see Table 10.3), the total cost of
improvement is in the neighbourhood of £2 billion. Improvement to a target SAP rating of 80
(Boardman target for England) would be 5.8% more expensive, and to SAP rating 85 (NI
optimum), it would be 20.2 more expensive.

10.7 Table 10.4 shows that on the basis of the 2009 House Conditions Survey, improving all
properties to a SAP rating of 78 at a cost of £152 per point of SAP improvement, would cost £2.4
billion. About 10% of this would be in respect of abbousing.

¥ Sum of local intervention numbers x local cost does not equal NI interventiotber x NI cost
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Table 10.3 Cost of improvemermtf Fuel Poor dwellingso SAP level 78

Average Cost
Cast per unit | Cost per unit

Initial SAP to improve to | adjusted to Estimated Cost of
CLASSIFICATION BAND SAP Improvement (£) SAP 78 mean£6,500 | intervention(£)
BELFAST METROPOLITAN URBAN 4 45 10.6 1216 3,786 4,760 441,770,418
DERRY URBAN AREA 48 7.4 1366 5,538 6,963 86,783,483
LARGE TOWN 46 9.6 1485 4,950 6,224 236,498,698
MEDIUM TOWN 46 9.4 1766 6,012 7,559 133,347,738
SMALL TOWN 45 9.6 1490 5,122 6,440 110,263,646
INTERMEDIATE SETTLEMENT 43 9.9 1632 5,770 7,255 88,849,905
VILLAGE 44 8.7 1658 6,480 8,147 111,741,436
SMALL VILLAGE HAMLET AND OPHE|
COUNTRYSIDE 40 9.6 1807 7,153 8,994 834,537,656
Northern Ireland 44 9.8 1490 5,169 6,500 2,043,792,980

Source: Warm Homes

Table 10.4 Cost of improvement of all properties (2009) to SAP 78

Total

MeanSAP Properties | Improvement
Tenure MeanSAP Rating improvement Cost(£)
Owner 56 22 456,734 | 1,515,484,293
Occupied
Private Rented 57 22 120,466 | 408,257,029
and Others
Social Housing 63 15 102,197 248,117,669
Vacant 47 31 42,051 204,136,119
Total 57 21 721,449 | 2,375,995,110

Source: House Conditions Survey 2009, assuming a cost of £152 per point of SAP improvement

10.8 Annex 5 shows that about 42%6 the variance of average local cost of works under Warm
Homes can be explained by thirteen local variables found to be statistically significant. The
model suggests a basic cost of £3,800, which experiences substantial reductions for units in
Belfast,Derry and in areas with higher levels of gas uptake, oil price, social housing, owner
occupation, room occupancy (households in mid life cycle, smaller houses) and population
density (urban vs rural). Spending is greater for units in those areas withrhighas of
detached housing, terraced housing, room numbers (bigger houses), older people and annual
degreedays (colder areas).

10.9 This is intuitively plausible, and suggests that the areas of spending are being broadly governed
by factors that are approjmte. It can afford no guarantee concerning the impact on individuals,
since it is an arebased analysis. The individuals who have been helped within an area are not
necessarily those in most need, but ongoing work at the University of Ulster is dentorgstra
that these can be readily distinguished and prioritised..

10.10Annex 6shows the results of &urther, simpler andslightlymore powerful stepwise regression
seeking to explain the average cost of Warm Homes work in small areas of Northern Ireland. It is
possible to explain 45% of the variance in costs ugiagsix statistically significant variables.
These are, in descending order of importance, the proportion of boilers installed by NIHE which
are gas burners, density of settlement (average Hiteusedistance), energy efficiency (average
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initial energy cost factor of properties improved under Warm Homes), average oil price, poverty
(proportion of poor households) and climate (average annual degree days).

10.11Low energy efficiency (ie high energy cosby Idensity of setement (e greater distance
between houses) and high poverty are associated with higher costs of work. Greater availability
and use of gas boilers, higher oil prices and colder climate (ie higher number of dieyeare
associated wititcheaper work.

10.12Table 10.5and Graphs 10:10.3 show thatthe lowest cost of work is found in the Belfast
Metropolitan Urban Area, where gas is available, settlement is dense and poverty is low, while
energy efficiency is good, oil price is high and climate is warm. Highest costs are in small villages,
hamlets ad open country, where gas is not available and settlement is sparse (though poverty
is low). Energy efficiency is poor, oil price is low and climate is cold. There is therefore a strong
geographical link to the costs being incurred, with poor housingadrsgénce of gas in cool rural
areas.

Tablel10.5Average value of significant explanatory variables for the cost of Warm Homes
work, analysed by settlement type

Average
Cost Boiler Gas | Average Initial
Warm Proportion inter- Energy Annual
CLASSIFICATION Homes (NIHE house Cost Degree
BAND Work installations) | distance Factor Qil price Poverty Days
BELFAST 1211.25 0.45 56.78 4.09 202.96 17.29 2086.90
METROPOLITAN
URBAN AREA
DERRY URBAN 1334.95 0.01 68.21 3.82 191.56 20.45 2147.16
AREA
LARGE TOWN 1506.34 0.09 79.23 4.01 200.34 18.07 2116.23
MEDIUM TOWN 1773.61 0.00 92.63 4.06 197.90 18.23 2135.01
SMALL TOWN 1500.04 0.03 99.26 4.15 199.86 16.88 2112.75
INTERMEDIATE 1628.84 0.00 117.76 4.25 199.79 16.08 2167.14
SETTLEMENT
VILLAGE 1664.58 0.00 171.11 4.26 199.49 17.47 2157.86
SMALL VILLAGE 1797.61 0.01 466.87 4.57 198.91 15.33 2221.18
HAMLET AND
OPEN
COUNTRYSIDE
Total 1496.62 0.18 178.12 4.20 200.22 17.04 2139.18

Source: data on small areas from NIHE, Warm Homes and ABA databases
Energy Cost Factethe BREbased estimate of actual Energy Costs, prior to application of the scaling
used to convert into SAP ratings
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Graph 10.1Average cost of Warm Home Intervention by Location
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Graph 10.2nitial Energy Cost Factor of Warm Homieerventions by Location
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Graph 10.3Degreedays by Location
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10.13In summary, therefore:

a.

The Northern Ireland average cost of work on the Warm Homes Schen
recent years is £1490, and an average ®##ffovement of 9.8 points has bee
recorded. There is a considerable variation, however, between Be
Metropolitan Urban Area (cost of £1216, improvement of 10.6 SAP poiratso
of £115 per SAP point gained) and small villages, hamlets and opermrry=idat
(cost £1807, improvement of 8.7 SAP Poigtsatio of £208 per SAP poir
gained).

This suggests that improving the housing stock in the most rural of areas is
to be about 80% more expensive than improving stock in Belfast (or 37%
expensve than the Northern Ireland average).

Insulation measures have a similar cost in both owmegupied and private
rented sector, rising by 33% over five years from about £500 in-2006 £670.
The cost of heating measures installed has diverged by sebber cost in 2006
07 was about £3,800 in both sectors. Whilst the value of work on private re
properties remained the same, it increased by 31% over five years for ey
occupied to about £5,000.

Applying the local cost of intervention to the estimdtéocal numbers in fue
poverty suggests that the total cost of a retrofit for every house containing a
poor household, at recent prices, would be about £454 million for North
Ireland as a whole. It is an estimate broadly in line with the estindateved
from the CES data This level of expenditure would probably not be sufficie
achieve a target SAP rating of 85 for the units improved.

Applying these results to the CES estimate of £1,800 per improvement
prices), it would be reasonable tassume expenditure of £1350 per unit
Belfast and £2450 in small villages, hamlets and open countryside. On a
substantial grant of £6,500, these prices would be £5305 and £7883, with a
cost of £1.72 billion to cover 87% of properties with aisehold in fuel poverty.
If it is assumed that the objective is to improve units to a target SAP rating @
and further assumed that the cost per SAP unit gained remains constant., tf
all properties in need of improvement have a SAP in the range04@s was the)
case historically (see Table 10.2), the total cost of improvement is in
neighbourhood of £1.93 billion.

Much of the variance of average local cost of works under Warm Homes c:
explained by thirteen local variables found to be stataly significant. Thq
model suggests a basic cost of £3,800, which experiences substantial redy
for units in Belfast, Derry and in areas with higher levels of gas uptake, oll
social housing, owner occupation, room occupancy (householagdrife cycle,
smaller houses) and population density (urban vs rural). Spending is great
units in those areas with higher levels of detached housing, terraced hou
room numbers (bigger houses), older people and annual dedags (colder
areas.

Low energy efficiency (ie high energy cost), low density of settlement (le gr¢
distance between houses) and high poverty are associated with higher cof
work. Greater availability and use of gas boilers, higher oil prices and ¢
climate (iehigher number of degreéays) are associated with cheaper work.
The lowest cost of work is found in the Belfast Metropolitan Urban Area, wh
gas is available, settlement is dense and poverty is low, while energy efficie
good, oil price is high andimate is warm. Highest costs are in small villag
hamlets and open country, where gas is not available and settlement is s
(though poverty is low). Energy efficiency is poor, oil price is low and climg
cold. There is therefore a strong geopghécal link to the costs being incurre(
with poor housing and absence of gas in cool rural areas.
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11 WARM HOMESBQOILER INSTALLAT)ON

11.1 Table 11.1 showthat according to NIHE supplied data on the period 22009, Warm Homes
installedalmost 15,00Woilers, principally (about 90%) in the owreecupied sector. Of these,
about 87% were oil boilers (slightly less in the private rented sector.

Table 1.1 Warm Home®oiler installations by boiler type and tenure

Tenure .
Boiler Type
Don't
Know Gas Oil Total
Owner Occupied 2% 12.9% 86.9% 13,272
Private Renting 1% 14.9% 85.1% 1,398
Total 2% 13.1% 86.8% 14,670

Source: NIHHata on Warm HomeRBoiler installations 20029
11.2 Table 11.2 shows that gas ilmws were installed by Warm Homegwincipally in Belfast
Metropolitan Urban Area (44% of all installations compared with 5% or less in other urban areas
and virtually none in rural areas).

Tablell.2 Warm Homesoiler installations by boiler type and settlement type

Settlement Type .
Boiler Type

Don't

Know Gas Qil Total
BELFAST .6% 44.1% 55.3% 3,966
METROPOLITAN
URBAN AREA
DERRY URBAN 0.0% 1.3% 98.7% 707
AREA
LARGE TOWN 0.0% 5.2% 94.8% 2,269
MEDIUM TOWN 0.0% 4% 99.6% 1,229
SMALL TOWN 1% 3.4% 96.4% 814
INTERMEDIATE 0.0% 0.0% 100.0% 506
SETTLEMENT
VILLAGE 0.0% 0.0% 100.0% 637
SMALL VILLAGE 0.0% 2% 99.8% 4,542
HAMLET AND OPE
COUNTRYSIDE
Total 2% 13.1% 86.8% 14,670

Source: NIHHata on Warm HomeBoiler installations 20009

11.3 Table 11.3 show that the mean cosbf the Warm Homesnstallations was about £1,450
(slightly more in rural areas and slightly less in urban). Adjusting for inflation to 2012, this
suggests a current cost of about £1,785, compared with current costs quoted by Energy Savings
Trust of £2,300which is 22% highera rather considerable maslkp.

Table 11.3Varm Homedboiler installations by boileitype and locationtype

Mean Cost Std.
Location (£) Number Deviation
Rural 1472.1495 5,685 | 989.03972
Urban 1440.2791 8,985 | 917.46351
Total 1452.6297 14,670 | 945.93824

Source: NIHHata on Warm Homeboiler installations 20029



11.4

11.5

11.6

11.7

11.8

Table 11.4 shows that there is a significant and substantial correlation between the proportion
of gas boiler installations in an area and the cost of boiler Wor&ater where there are more

gas installations), initial energy costs of housing, cost of Warm Home interventions and dispersal
of housing (all are less where there are more gas installations ie in Belfast). The cost of boiler
installation is higher in th areas where initial fuel costs are higher. Initial energy cost is higher
in the areas where the cost of Warm Homes intervention and dispersal of housing is higher. Cost
of Warm Homes intervention is higher in areas where dispersal of housing is higher.

Table 11.4Correlation of costs and area characteristics

Boiler Gas Local Initial Average Average
Proportion | Boiler Cost Energy Intervention inter-
(NIHE) (NIHE) CostFactor | Cost(Warm house
(Warm Homes) distance
Homes)
Boiler Gas 1 .387 -.101 -.538 -.366
Proportion
Local Boiler Cost .387 1 142 -.028 051"
Initial ECF -107 147 1 351 437"
Average Cost -.538 -.028 351 1 478
Average inter -.366 051" 437" 478 1
house distance
** Correlation is significarat the 0.01 level (Railed).

Source: Warm Homes and NIH&a on Warm HomeBoiler installations

Presumably, gas boilers cost more to install when a gas supply has to be set up as well as the
work of actual installation undertaken.

Table 11.5 showthat in a survey of properties and households in areas identified as likely to
have fuel poverty problems, just under a quarter of properties have a boiler aged under ten
years old, with 4% having no boiler and 13% having a boiler of unknown age. A0fosif3
properties with a boiler of known age have a boiler aged under ten years and 14% of boilers are
of unknown age.

Annex 7 shows that compared witmouseholds with gas boilersther households are

Somewhat more likely to be in newer houses

Somewhat likely to bén detached or semdetached than terracegroperty

more than twice adikely to pay for electricity using direct debit or cheque rather than - pre
payment

Significantly more likely to be in rural areas than urban

Households with gaer newer (less than five years old) oil boilers are somewhat more likely
than other households to be owner occupiers rather than private renters.

The proportion of properties where the age of the boiler is unknown is greatest among those
properties wherethe age of the property is also unknown (44%) and least among houses built
after 2005 (0%). The highest levels of unknown boiler age are found amongst properties built
19451976 (12.5% of boilers) and 191984 (11.2%), compared with only 8.2% for projeest

built before 1919 and 5.2% for properties built 199999.
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Table 115 Age of boilers by age of property

When was | How old is
the your
property boiler?
built?
0-5 years 6-9 years 1015 16-20 21 years Don't Not Total Boilers of Boilers of Boilers of
years years plus know applicable under 10 unknown over 15
g/ears oI_d as| age as % of years old as
% of boilers| all boilers % of boilers
of known
age of known
age
Pre 1919 18.00% 9.90% 20.20% 15.90% 21.90% 7.70% 6.40% 233 32.5% 8.2% 44.0%
19201944 14.00% 16.00% 22.70% 17.30% 14.70% 9.30% 6.00% 150 35.4% 9.9% 37.8%
19451976 14.90% 9.60% 26.30% 21.80% 12.30% 12.10% 3.00% 1135 28.9% 12.5% 40.2%
19771984 6.80% 15.30% 31.50% 20.70% 11.30% 10.80% 3.60% 222 25.8% 11.2% 37.4%
19851990 10.80% 9.20% 32.30% 23.10% 13.80% 9.20% 1.50% 65 22.4% 9.3% 41.4%
19911999 7.70% 10.30% 32.10% 35.90% 6.40% 5.10% 2.60% 78 19.5% 5.2% 45.8%
20002005 11.60% 30.20% 48.80% 2.30% 0.00% 7.00% 0.00% 43 45.0% 7.0% 2.5%
20062012 30.80% 46.20% 15.40% 0.00% 0.00% 0.00% 7.70% 13 83.3% 0.0% 0.0%
Don't
know 6.20% 7.50% 16.20% 11.90% 10.60% 41.20% 6.20% 160 26.1% 44.0% 42.9%
Total 13.30% 11.20% 26.00% 20.00% 12.80% 13.00% 3.80% 2099 29.4% 13.5% 39.4%

Source: ABAurvey of properties in areas identified as having issues of fuel poverty
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11.9 For boilers with a known age, the lowest proportions aged under ten year38Q®) are
found in properties built in the period 194899. Higher proportions around in pre
war properties (3385%) and properties built after 1999 (ie themselves aged no more
than 12 years old). The proportion of boilers known to be eligible for replacement grant
(ie aged over 15 years) is about85% in all ages of property savese built after 1999,
where the proportion drops to near zefo

11.10These results suggest that it is reasonable to assume that older properties have often (if
by no means always) undergone a retrofit with modern kit being installed when this
happens, while pstwar properties have experienced a drift into obsolescence with the
kit installed at construction. Total absence of something like central heating is probably a
more powerful incentive to action than dwindling efficiency of an existing system.

11.11Extrapoéting from these results, it may be argued that 40% of2080 properties have
boilers aged over 15 years. As there were about 630,000 occupied properties 92001
there could be as many as 250,000 boilers eligible for replacement grant. This compares
with the approximately15,000 boilers installed by Warm Homeser a seven year
period. Even if a radical discount is made of the number of boilers eligible for
replacement (to 150,000), replacing them would take about 70 years to achietre
rate achieed 200209, at a total cost of £267.8 million at 2012 prices (£3.8 million per
annum).This takes no account of those additional boilers reaching an age of 15 years and
becoming eligible for replacement.

*Theoretically, a 12 year old property could have a 16 year old boiler eg if a builder installed & second
hand boiler. It is more likely that a result of this kind is an error of reporting or recording.
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11.12In summary, therefore:
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12 RETROFIT AND SAP

12.1 Energy Saving Trust &ffinity Sutton (2011) examine the costs of various interventions
for a range of22 archaypes. Twelve are terrace houses, with thest being flats and
maisonettes Table 12.1 shows their findings, with a range from £4 for a low energy light
bulb to £9,D0 for photovoltaic panels.

Table 12.1Costs of interventions

Costs Fixed Marginal

Cavity Wall insulation 15.1 | Psm
Loft insulation (Togp) 64 6.7 | Psm
Internal Wall Insulation 2356 72.8 | Psm
Floor Insulation 2814 59.277.3 | Psm
Insulated doors 11751223 | Ea
Foam Insulated DHW 1038 | Ea
cylinder

Insulation jacket 395 | Ea
Double glazing 585 | Ea
Reduced infiltration A& 964 | Ea
to 5m3/mz2.h

Reduced infiltration B 3402 | Ea
tolm3/m2.h (incl. Heat

Recovery)

Heat Recovery 4336 | Ea
Low energyight bulbs 4.2 | Ea
Heating controls 41-782 | Ea
Condensing boiler 2055 | Ea
replacement (gas)

Low flow water fittings 59-74 | Ea
Photovoltaic panels 9112 | Ea

Source: Energy Saving Trust and Affinity Sutton

12.2 Comments recorded suggest a certain tendetmyegard the residents as an obstacle to

progressegt A UGS YIFylF3aSNR &adzZ23asSad GKFEG 20SNIff (KSN.

a third of the properties, with around 18% attributed to supply chain issues and 10% due
to resident issues (such as accesghe property, agreeing measures to be installed,

SGOv ®¢ 9t aSHKSNBI Al Aada NBOMIRSEs whard K NB I | NJ

the loft top-up fully covered the floor joists, residents were concerned about not being
able to use their loftsfoa 4 2 NI 3S®¢ Ld YAIKG 0SS &adzZa3asSadasSR
of the residents should be viewed as a primary concern, rather than a source of delay.

12.3 None of the archetypessedare particularly representative of rural housing stock.

12.4 Table 12.2 shows thatarious forms of wall insulation cost between £500 and £11,200 on
average, with a payback period of between 5 and 23 years. A payback period of 15 years
is taken as an acceptable norm. The savings required to secure a payback period of 15
years are showrfor a range of other retrofits, and these savings need to be quite
substantial. Conversion of an old boiler would need savings about equivalent to those
secured through cavity wall insulation, as would installation of a wood stove or a roof
wind turbine. Solar water heaters, solar photovoltaic generators, pellet stoves and air
source heat pumps need to produce savings akin to those of solid wall insulation. Pellet
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boilers, ground source heat pumps and pole wind turbines need to secure much larger

savings.

Table 12.2 Costs, savings and payback period of various retrofit interventions

Average Saving Payback
Intervention Cost Range (pa) period
Cavity wall insulation £475 | £450500 up to £140 4.8
Solid wall insulation (Interior) £7,000 | £5,5008,500 £460 15.2
Solid wall insulation (Exterior) £11,200| £9,40613,000 £490 22.9
Convert old gas boiler to A rated condensing boiler £2,300 £153
Plus cost of gas

Convert oldhon-gas boiler to A rated condensiggshboiler £2,300 | connection Over £153

Pellet stove £4,300 £287

Log stove £2,150 £143

Pellet boiler £11,500 £767

Air source heat pump £8,000 | £6,00610,000 £533

Ground source heat pump £13,000| £9,00617,000 £867

Solar photovoltaic £7,500 | £5,500£9,500 £500

Solar water heater £4,800 £320

Wind turbine (roof) £2,000 £133

Wind turbine (pole) £17,500| £15,00020,000 £1,167

Source: Energy Saving Trust (Northern Ireland)
Savings shown in italics are the level of annual saving required to secure a 15 year payback period

12.5

12.6

Richards PartingtorArchitects (2012) report on the lessons learned through careful
monitoring of the retrofitting of a 1930s serdetached house in York considered
representative of many urban and town houses in Britain (nothing is said concerning
rural housing). The projecghvestigated a standard retrofit (cavity wall insulation, seal
chimney, loft insulation, airtightness, rewire and replaster, insulation around garage, new
heating and hotwater system), followed by a radical retrofit (further work on
airtightness, EWI, MNR, solar hot water, unddloor insulation and higiperformance
doors and windows). It is noted that the radical retrofit had high capital costs and the
level of disruption involved would have probably have meant any occupants moving out
for the durationof the works (the cost of this rehousing is not added to the cost of the
project).

Together, the retrofits achieved a 798avingper annum with carbon emission reduced

by 66% SAP was increased from 59 to 89. The standatrdfit reachedSAP 77and cost
£18,250 with the radical retrofit costing a further £37,750. Table 12.3 shows the full
details, and it is clear that the benefits from the radical refit are three times as expensive
as those from the standard retrofit, with the payback period increasechf48 years (ie
exceeding the life expectancy of the majority of occupants) to 145 years (ie exceeding
the life expectancy of a building already about eighty years old ie notional capital value
has already depreciated close to zero by standard accountingentions). It was noted

that for both levels of retrofit, the actual level of improvement proved to be well below
theoretical indications{3-71% of expectatiofor standard and radical respectively).
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Table 12.3mpact of retrofits

Ca
Energy reduction
(efe} £ per SAP | saving(£ (kg pa per
Energy emission point pa)per Repayment| £000
Cost SAP Cog (2009) | (kg pa) gained £000 spent | period spent)
Base 0 59 803 5,751 na na na na
Standard 18,250 77 423 3,121 1,014 20.8 48.0 144.1
Retrofit
Deep Retrofit 37,750 89 163 1,269 3,146 6.9 145.2 49.1
extra
Ratio of Standard to Dedpetrofit 3.10 3.02 3.02 2.94

Source: Richards Partington

12.7 Table 12.4 shows that on the Northern Ireland costings suggested by Energy Saving Trust,
the annual savings required &ecure a 15 year payback of the initial investment may be
used to categorize a range of interventions into six groups. Taking cavity wall insulation
(the sole intervention in Group 1) as the comparator, boiler conversion, together with
roof wind turbine awl log stoves (Group 2) require saving® 4imes greater. Pellet
stoves and solar water heaters (Group 3) require savings ten times as great as those
achieved by cavity wall insulation, while for solid wall insulation (interior), solar
photovoltaic systemsand air source heat pumps, the savings must belZ8imes as
great. For solid wall insulation (exterior), pellet boilers and ground source heat pump,
this rises to a factor of 25 and for pole wind turbines, to a factor of 40.

Table 124 Various intervetions grouped by required annual saving for 15 year

payback

Required

annual

savingfor

15 year
Intervention payback | Group
Cavity wall insulation £32 1
Wind turbine (roof) £133 2
Log stove £143 2
Convert old gas boiler to A rated condensing boiler £153 2
Convert old norgas boiler to A rated condensing gas
boiler Over£153 2
Pellet stove £287 3
Solar water heater £320 3
Solid wall insulation (Interior) £466 4
Solar photovoltaic £500 4
Air source heat pump £533 4
Solid wall insulation (Exterior) £748 5
Pellet boiler £767 5
Ground source heat pump £867 5
Wind turbine (pole) £1,167 6

Source: Energy Saving Trust (collated and adapted)

12.8 Stafford, Gorse and Shao (2011) nqié¢X) that 61% of housing stock in NI has been built
AAYOS mMpphd ¢KS& F RRNB&aa AAE GKSYSas FAYRAYS
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