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Executive summary

Highlands and Islands Enterprise (HIE) has commigsi Xero Energy (XE) to examing
whether there is any relationship between fuel ggvend locational charging for use of the
transmission network. The analysis is in the cdnté the UK government philosophy that
locational charging for grid infrastructure is ces$tective, and thus in the interests of
customers — some of the most vulnerable of whontheréuel poor.

The analysis also examines wider links between poserty, energy prices and renewable
energy development. In particular, and of diret¢vance to the Highlands and Islands, the
report considers fuel poverty and the developmén¢émewable energy in sparsely populated
areas distant from centres of demand. Compariggndrawn with other European countrigs
noted for their high levels of renewable energygtetion, namely Denmark, Germany ar|d
Spain.

The key findings (in green) and recommendationsg@) are as follows:

Fuel Poverty
= Fuel poverty levels are high in the UK compareatizer northern latitude countries,
Southern latitude countries, including Spain, faren worse, when it is cold.

& The best response to fuel poverty appears to bg-tknm adaptation to severe
weather. This response is exemplified by Nortt®&sandinavian countries.

B Improving the housing stock is the most effectiegponse to fuel poverty.

= There is a vicious circle whereby rural, off-gassamers are more vulnerable to fugl
poverty and less likely to benefit from schemeseairat its alleviation.
E There is a need for better targeted support fasettibard-to-treat” homes which arg
prevalent in the Highlands and Islands.

Fuel Poverty and Transmission charging
= Transmission costs account for 4% of a domesticwmer’s utility bill. Differences

in cost attributable in the way in which these saste allocated are likely to be very

small.

The effect of locational Transmission Network UgeSgstem (TNUo0S) charges of

consumer bills is likely to be insignificant. Tle&ect on generators in the north gf

Scotland can be very significant.

B Wholesale energy costs account for some 66% ofteer’s bill. Despite hosting
some of the cheapest generation in the UK, cus®imehe north of Scotland do not
have access to the lowest GB market prices.

B The argument that locational TNU0S benefits custarirethe north of Scotland doe
not seem to be supportable and this point shoulddme.

B Locational TNUoS is at odds with European policy the development of rural,
peripheral areas. Specifically, it would appeacoatravene the non-discrimination
clause of the Renewables Directive concerned withaharges for peripheral areas.

I°Z

More generally, country comparisons showed no ioglahip between fuel poverty and
renewable energy levels, energy prices or trangonisharging regime. On the latter point,
it would be very surprising if there were any likimply because it is concerned with
differences between charging regimes which, theraselonly cover a small part of overall
system costs.

Transmission charging is of much greater signifigato generators, and by implication to the
potential for socio-economic development in rurainote areas of Scotland. There is a tragle-
off between these socio-economic benefits, coupidtd the long-term price stability of fuel
free power, which has not been accommodated wiilnirent pricing regimes.
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1 Introduction

1.1 The Brief

Highlands and Islands Enterprise (HIE) has commigsi Xero Energy (XE) to examine
whether there is any relationship between fuel ggvend locational charging for use of the
transmission network. Other related links will calbe investigated, especially that of
renewable energy development in rural areas.

XE understands the analysis is in the context & WK government philosophy that
locational charging for grid infrastructure is ceé$tective, and thus in the interests of
customers — some of the most vulnerable of whomterduel poor. XE understands HIE is
interested in establishing whether there is indeeyl relationship between fuel poverty and
grid infrastructure pricing or, more widely and Ipaps importantly, the promotion of
renewables in areas distant from centres of papulat

These are key issues for Northern Scotland inqdati, because locational charging for use
of the transmission network is particularly high f@nerators. At the same time the region is
well endowed with renewable energy resources.s Hlso sparsely populated and to some
extent residents are vulnerable to fuel poverty.

A key means of establishing any relationship i®e¢othrough comparison of experiences in
countries noted for high levels of renewable enedgyelopment — namely Denmark,
Germany and Spain.

1.2 Report Structure
The report is structured as follows:

Section 1 Introduction (this section)
Section 2 Background

Section 3 Incidence of fuel poverty
Section 4 Household energy efficiency
Section 5 Renewable energy

Section 6 Energy prices

Section 7 Grid network charging
Section 8 Conclusions

Section 9 Recommendations

Section 10 References
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2 Background

2.1 Fuel Poverty in Scotland

The problem of fuel poverty has, naturally, beeghhon the political agenda, and even more
so with ongoing fuel price rises.

Commenting on official figures which show a rise furel poverty levels, the Scottish
Communities Minister states:

“...it is simply not right that in 21st century Scotlanearly a quarter of our population -
more than half a million households - are stilitig in fuel poverty. [1]

This is, in essence, the issue — that in a cidlseciety people are dying in their homes from
the cold. It would be difficult to imagine any faian disagreeing with this sentiment.

In 2002, the Scottish Executive committed in a ‘IFReverty Statement” to take reasonable
steps to eradicate fuel poverty by 2016 (similamogtments have been made by the other
UK governments). The Statement is required byi@e@&8 of the Housing (Scotland) Act
2001, which asks ministers to set out, in a “Sshtffuel Poverty Statement” how people will
be protected, as far as is reasonably practicam fiiving in fuel poverty. The statement
should have a target, with progress reported upteast every four years [2].

The Local Government and Communities Committeehef $cottish Parliament has been
holding an enquiry on fuel poverty, taking evidentmwvards the end of 2007 [3].
Specifically, the committee is looking at the opiena of the government’s grant programmes
for heating systems and energy efficiency measures.

During the course of this enquiry the governmeaitest that it was reviewing fuel poverty and

its associated programmes, with reference to tié 28rget on fuel poverty eradication. This
review is due to report in early 2008.

Page 2 of 38



Xero Energy Ltd Rep 1028/001/001A

2.2 Highlands and Islands Enterprise

HIE is concerned with supporting sustainable ecdooapportunities for the north of

Scotland. Renewable energy combines the potdntiarent in the areas’ abundant natural
resources, with the need for long-term rural dgwslent and job creation. It builds
substantially on previous experience from the eigtion of oil and gas resources, an
industry which has provided valuable income fordhea but which is currently in decline.

A natural development is for a shift of this modelards the exploitation of renewable
energy resources. The islands are putting themsdierward as part of the solution to
pressing needs for sustainable energy, whilst mdseting their own needs for sustainable
development.

In exactly the same way as oil and gas resourced teebe shipped to centres of demand,
large-scale investment in new grid infrastructuse dssential to support transport of
renewables-based energy to areas of high demandrer@y, the most viable method of

transport is via an electrical grid, although fetutevelopments could herald new ways of
storing and transporting energy.

HIE has been working with stakeholders in progressisland-based projects and the

necessary infrastructure. In so doing, HIE hasnbieeolved in debate surrounding the

charging regime for use of the electricity gridn particular, the current regime imposes

charges that are weighted in favour of generatloget to demand. Island-based generators
are distant from major demand centres, and regquéve infrastructure, at least a portion of

which needs to be undersea cabling. This comloindgads to some very high costs for

connection which, at present, are prohibitory.

The costs of connecting the islands are what they-athe debate surrounds the means of
allocating these costs, and whether it is fair asmsonable to weight the system against
generation in the islands.

2.3 This report

The UK government believes that the current netwatrérging system is in the interests of
consumers, and, by implication, that it is in liméth policies to reduce fuel poverty.
Consumers in the north of Scotland might be expetaebe particularly vulnerable to fuel
poverty, by virtue of the high proportion of rurahd / or off-gas households, and the limited
opportunities for improving incomes. This repodshtherefore been commissioned to
examine the question of fuel poverty and consurimetise north of Scotland, and where their
interests might lie in the context of grid infragtture charging and the development of
renewables in the north of Scotland.

One might expect that were there any relationsleffpvéen fuel poverty, network charging
and the exploitation of remote renewable energyuees, that this might be evident through
comparison with other European countries. Foramst, where there has been extensive
exploitation of renewables in other countries, Huave the network costs been funded and
what are fuel poverty levels in these countries?

The extent to which such a comparison can provieler answers is likely to be limited, given
that many other factors are involved, compoundiregdverall picture. Nonetheless, country
comparisons are instructive in examining the imgarfactors at play, and in learning from
experiences in other countries.

Page 3 of 38
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3 The incidence of fuel poverty

3.1 Introduction

Fuel poverty, and, particularly, policy designedatiuiress fuel poverty, is often perceived as a
UK / Irish phenomenon, at least within Europe. dGiolduced mortality is however a world-
wide phenomenon and the UK and Ireland are notablthe definition of, and policy focus
on, the problem of those unable to affadkquate household warmth.

A fuel-poor household is defined in the UK as orfeere the estimated required expenditure
to maintain adequate warmth and other energy ssvwxceeds 10% of household income
[4]. It is a measure of the number of househokksding to make impossible decisions on
expenditure to meet basic human needs.

There is, however, no pan-European definition ef faoverty. In other countries it may fall
within general poverty-alleviation programmes,tanay simply not be recognised as a major
problem. Cross-country comparisons therefore rteeemploy indicators of fuel poverty,
such as the winter variation in mortality levelautility bill payment arrears.

This Section of the report examines some fuel ggvierdicators for the UK, Denmark,
Germany and Spain. It then considers in more ldétai incidence of fuel poverty in
Scotland. Key indicators used are:

The percentage of households able to adequatefynbeees

Winter mortality rates
Late payment of utility bills

Page 4 of 38
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3.2 Fuel poverty in Europe

3.2.1 Home heating

Research by Healy, in Ireland, examined the inadesf some fuel poverty indicators across
Europe [5] for the period 1994 to 1997. Figure 8tibws the percentage of households
declaring that they are unable to heat their hoadesjuately for the four countries of interest
—the UK, Denmark, Germany and Spain.

Figure 3.1: Percentage of households unable to hdadmes adequately

Spanish people are much more likely to report ability to heat their homes than any of the
other three northern latitude countries. Of three¢hcountries with a comparable climate, the
UK has the highest levels of reported inadequatrenta

The order of magnitude difference between Spainthadother countries is reflective of a
general split in the data between northern andhsontlatitude countries — with the warmer
countries reporting consistently higher rates afdeguate heating. It is difficult to therefore
meaningfully compare Spain and the UK with thisiéatbr.

Page 5 of 38
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3.2.2 Excess winter deaths

Another study, also by Healy [6], examined the gait excess winter deaths (EWD) across
Europe. Figure 3.2 shows the results for the fmumtries of interest, for the period 1988-
1997. Overall the analysis found that EWD ratesewigher in countries with milder
winters, reflecting again a north-south split ire thata. Again, of the northern European
countries shown, the UK fares the worst with a bBigBWD rate than Germany or Denmark.

T

Figure 3.2: Excess winter death rates

A third study by the Eurowinter group [7] (publishin 1997) also found the same trend of
higher EWD rates in southern latitude countriefie Authors of both studies concluded this
was because of the preventative measures takenoithemn countries against cold

temperatures (notably better housing standards), the more appropriate behavioural

responses to the cold i.e. Northern European ciegntope better with the cold, because they
experience more cold.

Figure 3.3 illustrates this phenomenon — where jgeopmilder climates seem to be more
susceptible to the cold. The figure is taken framresentation by the UK Meteorological
Office’s health forecasting unit, which seeks toefmast cold-related ill-health, and in so
doing better prepare the relevant health servi8es The figures are dramatic and show the
UK (London) death rates at double the other coestshown which include Germany, and
Finland, where winter temperatures are very sukistBnlower than those in the UK.

Page 6 of 38
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Figure 3.3: Mortality and cold weather

There is no definitive analysis which explains thedservations. However, it would seem

that the UK is not so mild as to show very highjteern-latitude levels of ill-preparedness

for low winter temperatures. However, it does sekat it is rather ill-prepared compared to

its Northern latitude neighbours, perhaps becassdimate is not quite as severe, especially
when compared to the northern Scandinavian cogntrie
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3.2.3 Utility bill payment

Figure 3.4, taken from [5], shows a different kofduel poverty indicator which relates more

to income and expenditure, namely the percentagewo$eholds subject to late-payment of
utility bills. The UK has by far the highest raikthe four countries shown, including Spain.

Analysis of the data in the study suggested thatilmome households, younger people, and
lower levels of education, were all associated \éth payment of utility bills.

There could be a number of explanations for théerences in bill payments, and caution
should be applied in reading too much into the .ddtar instance, late payments could fall
through installation of pre-payment meters whichuldosimply substitute being cold for
being in debt. It is sufficient to note that fbig indicator, there is no evidence that countries
with a higher renewable energy penetration tharltikenave any more difficulty in meeting
utility bills. In fact, the trend would appearlte quite the opposite.

Figure 3.4: Percentage of households unable to pagheduled utility bills

Page 8 of 38
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3.3 Fuel Poverty in Scotland

Official statistics on fuel poverty and housingrstards can be found in the Scottish House
Condition Survey (SHCS). The latest survey wasuta¢ten over 2005-06 [9].

The SHCS calculates fuel poverty as defined by mbes 10% of income spent on all
household fuel use. This provides an officialraate of fuel poverty based on assumptions
for expenditure on heating, compared to income.

Data for 1996 shows fuel poverty at 36% of housdg$olThis dropped substantially to 13%

in 2002, when the next survey was undertaken. Ahswrveys between 2003 and 2006 show
steadily increasing levels to 24% in 2006. The wdtfuel poverty tends to be higher in rural

areas, for those without gas, and for those in éowrgy efficiency-rated houses. The first

two of these at least are highly applicable to gt Scotland and the Islands suggesting
fuel poverty rates are likely to be relatively high

Excess winter mortality levels are also availalde $cotland. Figure 3.5 shows “increased
winter mortality” levels in Scotland from the GeakRegister Office of Scotland (GRO0S)
[10]. Data for fuel poverty levels has been shawnthe same graph for an approximate
comparison of trends.

/-\ ]

I~ @L T

Figure 3.5: Winter deaths in Scotland and fuel posrty levels
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Commenting on the winter mortality data, the GRQtees that:

“many studies have shown that mortality levels iotl&ed are markedly higher in winter

months than summer months. Moreover, there aridtidns that this increased winter

mortality has been relatively high in Scotland (ahd rest of the UK) when compared with
many countries with more extreme winter climatésugh UK levels are comparable to
several southern European countries (e.g. Greetay,| Spain) and lower than those

recorded in Portugal and the Republic of Irelan@Vhilst a number of theories have been
advanced to explain these observations, there iyeisno consensus on the underlying
mechanisms involved

Data for fuel poverty levels is patchy, but Fig8r& shows that there is no clear relationship
between EWD rates and fuel poverty. There arenabeu of interacting factors contributing
to fuel poverty, and, more importantly, to excesater mortality. A reduction in fuel
poverty levels does not necessarily mean a reduatieexcess winter mortality levels — the
latter is only achieved if people are able andimgllto take appropriate responses to cold
weather.

3.4 Summary

There is no pan-European definition of fuel povestyd so there is no easy means of
comparing fuel poverty, as specifically definedtlie UK, with other countries. There are
however indicators of fuel poverty such as excessewdeaths and self-reported parameters
on the availability of adequate warmth.

The main finding for Scotland and the rest of thi€ 19 that many people are simply not
adequately protected against the cold. Addresfiley poverty is one response, but it
shouldn’t be the only response. It may be thatdeenot fully understand how to redress
winter mortality levels. However, discussion laitethis report suggests that other measures
such as a sense of community and improvementsaithheare may be important parts of an
overall response. Improvements in housing starsdard considered to be of paramount
importance.

For HIE's area, the data suggests that rates dfporerty are likely to be higher than the
national average. This is because of the higredémce of fuel poverty amongst rural and /
or off-gas housing stock.

The key findings from cross-country comparisons are

The UK generally fares poorly on fuel poverty iratirs, compared to its northern
latitude counterparts.

Scotland, and particularly its rural areas, suctthe&sHighlands and Islands, compare
poorly to other parts of the UK.

Southern latitude countries have very high levdlswonter-related deaths and direct
north-south comparisons are difficult.

Page 10 of 38
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4 Household energy efficiency

4.1 Introduction

Improvements in household energy efficiency arelwvious, often cheap, way of reducing
expenditure on heating and hence reducing fuel fhpve Even more preferable is for
buildings to conform to high standards of energfjcieincy from the outset and building
standards in Northern Scandinavia are often halledexemplary in this respect. Many
commentators have suggested that better housindgastis are at least, in part, responsible
for the lower levels of cold-related deaths in ghesuntries.

This section of the report looks at some measufesoasehold energy efficiency across
Europe, and considers performance in Scotland.

4.2 European household energy efficiency

Figure 4.1 and Figure 4.2 show selected data frdbarapean initiative [11] which collates
energy efficiency data across Europe.

4.2.1 Energy efficiency improvements

Figure 4.1 shows improvements in household eneffigiemcy over a four year period.
Germany and Denmark exceed the UK’s performandd, 8pain underperforming compared
to the UK. The EU average is shown by the reddiné the UK is below it.

Figure 4.1: Household energy efficiency improvemes
(the legend should be read row by row to correspatidthe graph i.e. the UK comes after Italy)
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4.2.2 Household energy consumption

Figure 4.2 shows temperature-corrected househadggrconsumption, which is higher in
the UK than in Germany, Denmark and Spain and seacoty to Ireland. It shows UK
household energy consumption is increasing andhé European context is very high,
indicating that the UK suffers with relatively magaergy inefficient housing.

Figure 4.2: Temperature-corrected energy consumpbin by dwelling

4.2.3 Summary

There are a raft of measures which serve to ilitsstthe general point that the UK tends to
underperform on energy efficiency in the Europeantext. The relatively better energy
efficiency performance of Germany and Denmark ddieg with lower levels of fuel poverty
in these two countries.

Ireland presents somewhat of an anomaly in sodat shows exceptional improvements in
energy efficiency in the latter half of the lastdde, although it experiences relatively high
levels of fuel poverty. This may in part reflebetfact that Ireland, and particularly Dublin,
has experienced rapid economic expansion with witietelectricity sector has not kept pace.
Demand for electricity has outstripped supply, simmaking improvements in energy

efficiency a necessity, or a defacto outcome frbere being less electricity to consume.

Measures such as installation of roof insulaticoresaelatively highly in the UK, perhaps
reflecting a general tendency in the UK to tardet so-called “low hanging fruit” — the
cheapest, most accessible energy efficiency measuliralso reflects the need to improve the
existing housing stock through retrofitting of egerefficiency measures. Other more
expensive measures such as fitting double glaziedess prevalent in the UK than in some
other countries.

Page 12 of 38
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4.3 Energy efficiency in Scotland

4.3.1 General

Building energy efficiency is measured in the UK hyNational Home Energy Rating
(NHER) score, where a score of 7 or above is censiti“good.” For Scotland as a whole,
the 2005-06 SHCS estimates the percentage of ha@césving a rating of 7 or above as
46%, an increase on 31% in 2002. To put this aratlay, over half of Scottish houses do
not perform well. Key points are:

Rural areas have a proportionately lower levelnargy efficient housing stock.

Gas centrally heated houses tend to score higherttiose using electricity for heating,
and substantially more so than those using oibbd $uels for heating.

Urban dwellings score higher than rural dwellings.

Given the three key points above it is clear thaiseholds in the Scottish Highlands and
Islands in general will demonstrate poorer thergféiciency than many other regions of
Scotland, and will perform badly compared to the d& a whole. More than 50% of
households are likely to exhibit poor thermal efficcy.

4.3.2 Energy efficiency initiatives
There are a number of initiatives aimed at imprgviousehold energy efficiency:

Energy supply company energy efficiency / carbon comitments

For many years, energy supply companies have belged to promote energy efficiency,
the costs of which are recouped via a levy on cuetobills. Typical activities include the
distribution of energy saving light bulbs or fridggehe provision of energy audits, and grant
assistance for measures such as insulation. férmgyeregulator Ofgem is responsible for
overseeing companies’ energy efficiency schemels [12

As of April 2008, the emphasis will change fromgeted energy efficiency measures to
targeted carbon reductions. The new scheme igedcdHe Carbon Emissions Reduction
Target (CERT).

For both schemes, a specified percentage of measoust be promoted to low-income
customers. For the new CERT, this is proposeat4d86. In so doing, the scheme is part of
the government’s response to fuel poverty.

Under these schemes, energy or carbon savingsiseel lon estimated savings. That is, there
is no audited obligation to ensure savings areeaelli. A more stringent obligation was
mooted in the 2007 Energy White Paper, and has t@esulted upon for post-2011 [13]. At
the end of 2007 the government said it was tog/ @artiecide whether to go ahead with such
an obligation for “absolute” reductions in househehergy or carbon reductions [14].

Grant schemes for household improvements in energgfficiency

The UK government and the devolved administrati@esch run grant schemes for
improvements in housing and heating facilities, cHpmlly targeted at low-income
households. They are run by application and capygetie available funds each year.

In Scotland, the Scottish Government is responsibtethe Central Heating Programme
(CHP) and Warm Deal. The CHP provides new certedting systems for vulnerable
groups. Off-gas customers have experienced soffieutties in accessing more expensive
oil-fired systems, or are steered towards eletyricased systems which are cheaper to install,
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but can be more expensive to run. Customers &l ameas tend to experience longer delays
in the application and assessment process — mane802 of applicants in KW, ZE and HS
postcodes waited longer than 3 months for a surs@ypared to a national average of 54%
[15].

The sister Warm Deal programme provides grants afopackage of energy efficiency
measures, again, for certain qualifying groups.

4.4 European building standards

As previously noted, it is widely appreciated thatlding standards in Nordic countries result
in better thermally insulated housing than the eajent UK standards.

The Scottish Government recently commissioned artegn low carbon buildings, from an
international expert panel of building and energgf@ssionals, including heads of building
regulatory systems from Denmark, Austria and Norw@n the initiative, the'5annual UK
report on fuel poverty states that:

“One aim..... is to move construction of new bugdinincluding housing, towards the
rigorous energy performance levels imposed in Sicaavib. This will allow householders to
reduce their energy use and carbon dioxide emissiaswell as lower their fuel bilf4.16]

The panel report has been published [17], and tensisare currently considering its
recommendations. Research inputs for the repduded a comparison of building standards
between Scotland and Denmark, Finland, Norway amed®n. Using the latest 2007
building standards for Scotland, the study fourat & “model” house in Scotlandldes not
meet the requirements in any of the other countr@ssidered. It attributes this mainly to
“differences in climate between Scotland and theratbuntries, all of which are appreciably
colder in winter”

The comparison of building standards between ctmis not straightforward because of
differences in calculation methods and assumptidimwyever, the report says that:

“despite these differences, it is clear that all Merdic countries have energy standards
which would usually necessitate U-valui¢isat are substantially lower (more demanding)
than those used in the benchmark dwelling and deovior appreciably higher internal
temperatures to be maintained whilst the exteremgeratures are much lower.

“If the Swedish levels of U-values were to be adbisi¢he Scottish benchmark dwelling the
space heating needs could be reduced by 23% andothé CO, emissions from the
benchmark dwelling could be reduced by 13%. Adgptine air-tightness standards used in
Norway and Denmark, together with an efficient naedtal ventilation system with heat
recovery to avoid condensation damage, could irsgethe reduction in COemissions to
19%?”

The clear message is that building standards inJhere poor compared to other European
countries, especially the Nordic region.

1 A U value is a well known indicator of a buildisgenergy efficiency used in the UK.
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4.5 Summary

The UK tends to underperform on energy efficiencyaEuropean (EU-15) basis. On a
comparative basis the UK shows:

Lower than EU average efforts to improve energiciefficy.
Very high energy use per household, second onketand.

In addition to the above, in a UK context the fallng are particularly important:

Rural areas have a proportionately lower levelrargy efficient housing stock.

Gas centrally heated houses tend to be more thgrmffiicient that than those using
electricity for heating, and substantially moretlan those using oil or solid fuels for
heating.

Urban tend to be more thermally efficient than rdkgellings.

Given the key points above it is clear that houkshim the Scottish Highlands and Islands in
general will demonstrate less energy efficiencyhthreany other regions of Scotland and will
perform badly compared to the UK, and indeed Eurape& whole.

More than 50% of households in the Highlands amahtts are likely to exhibit poor
thermal efficiency, according to the latest offidata.

UK programmes for energy efficiency improvementsdtdo target the easiest, cheapest
measures. There would appear to be a viciousecitiereby rural and off-gas houses are
particularly vulnerable to fuel poverty and at #eme time, tend to be classed as “hard to
treat” and therefore less likely to benefit fromergy efficiency schemes. This is very
relevant to the HIE area, which would benefit framesponse to fuel poverty that was more
appropriate to the particular problems faced bglfuemote communities.

Building standards in the UK have recently beersa@i but they still fall short of the
benchmark standards implemented in Scandinaviamtges. It makes sense that where
temperatures are severe, such as in Northern Swauia there is an institutional response
through long-term measures such as thermally efftchousing and appropriate behavioural
responses. These kind of measures do appeamboidie more effective than short-term fixes
during cold spells.

The West Midlands Public Health Observatory, ireport on “Fuel poverty and the elderly”
states that: lhcreasing thermal efficiency is enormously impottin combating fuel
poverty. Expensive and inefficient heating systeoupled with poor insulation ensure
that those already experiencing fuel poverty haveday more to heat their houses than
those who are more affluent. The best way to ptatgainst fuel poverty is investment in
insulation and energy efficient heating systemstmas way the occupants can pay
minimum amount to keep warm. This will not enyirptoof households against fuel
poverty if fuel prices continue to rise or if incerdoes not match inflation, but will at
least cushion the effects of these charigé.

These conclusions are also mirrored by recent vogrithe World Health Organisation
[18].

The UK as a whole and Scottish regions in particale in need of better energy
efficient housing and improvement schemes.
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5 Renewable Energy

5.1 Introduction

A key question for this study is whether fuel payes linked to high penetrations of
renavable energy, and, particularly, to the promotidrrenewable energy in areas distant
from demand centres, i.e. rural areas such asitffdarnds and Islands or peripheral areas as
defined by the EU. The following sections exantimese two issues and to what extent there
is a link.

5.2 Renewable energy and fuel poverty in Europe

5.2.1 General comparisons

Figure 5.1 shows the percentage of renewable erggggration in total generation for the
four countries of interest. It shows why Spainrr@@ny and Denmark have been selected as
comparators to the UK — namely that renewable gnpegetration levels are higher than in
the UK. This is primarily due to the uptake of neiwnd energy developments of relevance
also to the UK and especially Scotland.

There is no obvious correlation with fuel povergyéls — for instance Spain has some high
levels of fuel poverty, and high renewable energpgtration, whereas Denmark has low
levels of fuel poverty, and high renewable energyatration.
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Figure 5.1: Percentage of renewable energy in tdtgeneration

However, established hydro generation is includgethese figures, and thus it is not a true
test of whether the promotion of nefarms of renewable energy could be linked to fuel
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poverty. The vast majority of new renewables inf@lr countries comprises wind energy.
Figure 5.2 shows the percentage of wind energyoial tgeneration. Again, there would
appear to be no positive correlation. For instammnmark has the highest levels of wind
energy penetration, and exhibits low levels of fu@Verty.

Figure 5.2: Percentage of wind energy in total gemation

5.2.2 Peripheral regions

An important consideration is whether like-for-likemparisons are possible. In the UK fuel
poverty rates can be higher-than-average in reraote rural areas such as the Scottish
Highlands and Islands. Part of the reason forithikely to be the general under-developed
nature of these regions, which is in part tiechtrtwild nature.

European development funds are often targeted ral mreas as part of a remit which
promotes social and economic cohesion across regiod member states. The means of
doing so is throughifivesting in regions’ indigenous potential to prdmthe competitiveness
of regional economiég19]. The 2008 management plan for the Diredir&eneral for
Regional Policy scopes the use of future developriverds [20]. On rural areas, it says the
funds will “support areas affected by geographical or naturanhdiicaps which aggravate
the problems of development, particularly in theeomost regions as well as the northern
areas with very low population density, certainargls and island Member States, and
mountainous areas. Furthermore, the renewal of Inaweas and of areas dependent on
fisheries through regional economic diversificatioil also be supportet!

Reform of development fund priorities for 2007-20&s brought adreater emphasis on
building endogenous assets and potential by comdirinvestments in infrastructure,
education and training, innovation and entreprergdip, environment and risk prevention.
This approach seeks to ensure that each sectanisldped not in isolation but in the context
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of a coherent vision for the socio-economic devalem of the Member State or region
concerned

Thus European policy is unambiguous in its desioe see greater socio-economic
opportunities for rural, peripheral areas suchtes $cottish Highlands and Islands, a key
means of which is the development of infrastructorsupport of utilising endogenous assets
in a sustainable way. This long-standing focu®flected in the 2001 Renewables Directive
[21] which states thatMember States shall ensure that the charging aigmaission and
distribution fees does not discriminate againstcleity from renewable energy sources,
including in particular electricity from renewablenergy sources produced in peripheral
regions, such as island regions and regions ofpopulation density

It is no coincidence that rural (or peripheral)aarare often those with excellent renewable
energy resources, due in part to their often wilthdy, maritime and mountainous nature.

In consideration of the comparison countries onpai8 and the UK (e.g. the Scottish

Highlands and Islands) has such peripheral ar8asin and the UK both have high levels of
fuel poverty, for their climate.

There are potential socio-economic benefits arifiog renewable energy projects and these
should help to alleviate fuel poverty, although #fects may be more localised than can be
shown from Figure 5.1 and Figure 5.2. Examinatidthis would need a significantly more
detailed study. Spain however has made such smab-economic development an integral
part of renewable energy projects.

5.2.3 Micro-renewable energy and fuel poverty in Scotland

A key overlap between fuel poverty and renewablerggn has been in the potential role of
micro-renewables for supplying energy in remoteatmns. This is distinct from the more
general and wider-scale renewable energy develoneensidered in previous sections.

The new electricity suppliers’ energy efficiencyheme (CERT) strengthens the role of
renewable energy in its focus on carbon savingecrekited schemes can include micro-
renewables for the production of electricity armt heat.

A pilot study is underway with Scottish Governmémiding, testing the viability of including
renewable energy technologies in the central hggtimgramme [22]. One of a ground-
source heat pump, an air-source heat pump, orradsi® system, have been installed in 88
properties. The emphasis is on so-called “hardeiat” properties off the main gas network.
Results from the pilot should be available latés ylear.

A number of NGOs have stated their support for mr@newables in tackling fuel poverty,
especially in rural areas. In a Scottish Parligmemuiry on fuel poverty Energy Action
Scotland asks thatpfovision ..... be made now in the Spending Rettewllow the full
potential of micro-renewables to be brought inte fael poverty programmes, particularly
for hard to treat and rural/off gas hom&d23] In the same enquiry, Citizen’s Advice
Scotland recommendsXamining and supporting the role of micro genenatin tackling
fuel poverty' [24]

In the context of ongoing fuel price rises, Ofgemas moted the cost to consumers of
environmental measures such as the Renewablesafdig The implication is that a number
of factors are exerting an upward pressure on eoasyrices. This is discussed further in
Section 6.
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5.3 Summary

A general conclusion is that there appears to bassociation between a country’s renewable
energy penetration level, and the incidence of posierty.

Denmark and Germany exhibit low levels of fuel pwydut high levels of renewable
energy generation.

Spain exhibits high levels of fuel poverty and highels of renewable energy generation.
The UK exhibits high levels of fuel poverty and lovels of renewable energy
generation.

This conclusion holds for the promotion of new feronf renewable energy, principally wind
energy.

However, despite the above general relationship piossible to conclude that renewable
energy developments and fuel poverty are tied am ttmey typically occur in remote and rural
areas (peripheral areas). This is probably nodaotal coincidence since these areas are
often wild, windy, maritime and mountainous. Suelions exist in parts of Spain and the
UK, notably the Scottish Highlands and Islands, tedconnection may well be strongest at a
local level. There is also an important issue ihetler the local renewable energy
developments are sufficient to stimulate local semonomic growth and fuel poverty
reductions. Local socio-economic stimulation haerb an important part of Spanish
renewable energy policy. To investigate this refeghip further would require more detailed
work than is within the remit of this current study

Remote and rural areas are often fuel poor and bfs@e good renewable resources.
There may be a further connection between renewasegy development, local socio-
economic development and the relief of fuel poverty

Spain has made local socio-economic developmemhpartant part of renewable energy
development and this may provide some local rélgh fuel poverty.

The EU also sees development of remote and ruedsaas important and views
renewable energy as part of this.

The above conclusions are largely drawn througlsidenation of the facts at a national or
regional level. Renewable energy developments glsoneate to a household level,
particularly through micro-renewable generationesobs and this can have heat (and hence
fuel poverty) benefits. Some support has beemgivéScotland and this may be extended.
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6 Energy prices

6.1 Introduction

If energy prices rise faster than incomes, thesmigmevitable knock-on effect on households
vulnerable to fuel poverty. Customers are vulbkrao energy price fluctuations if, for
instance, they need to use a lot of energy to kesmn (in poorly insulated homes), or if
energy bills make up a disproportionate amounotaf income.

Governments and regulators make decisions on wbests will fall, both on market
participants and outwith the market. Market lilisetion has generally lead to identification
of costs and a better understanding of where casisbeing passed through directly to
consumers. Practices are not consistent, and dnereosts which remain outside the market.
As such energy price comparisons are not on dlgthike-for-like basis. Where consumers
are not paying for energy-related costs via theargy bill, they will probably be recouped
elsewhere in general taxation.

6.2 Energy prices and fuel poverty in Europe

Figure 6.1 shows household electricity prices,lsisle of all taxes, for the four countries of
interest [25]. The key observation is that the ki some of the lowest electricity prices in
Europe, but one of the highest levels of fuel ptyer

%

%

K \/\//\\/

% - —_—

%

Figure 6.1: Household electricity prices, all taxe included
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Figure 6.2 shows electricity prices exclusive ofeta This makes a significant difference for
Denmark which drops to the lowest-priced of therflow the bulk of the period shown. This
serves to illustrate the importance of considethey overall economic situation, rather than
energy prices in isolation.
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Figure 6.2: Household electricity prices, all taxe excluded

There is no clear relationship between fuel povarng energy prices from the above.

6.3 Energy prices and fuel poverty in Scotland

There has been extensive press coverage recentlgiog fuel bills and the knock-on effect
on fuel poverty levels. Although there is no afficestimate for later than 2006, the price
increases are believed to be sufficiently high thay are outstripping any improvements in
income or energy efficiency over the same peridthe most recent data available suggests
that household expenditure on electricity and gae by 58% between 2003 and 2007 [26].

Ofgem has presented data on regional variatiorgeictricity bills in a June 2007 domestic
retail market report [27]. Pre-payment meter cusis tend to be amongst the most
vulnerable households. Figure 6.3 shows 2007 pieilable to these customers from the
main six suppliers. The data is disaggregatedistyilnution company area. It shows that
customers in Scotland — in the Scottish Hydro andttish Power distribution areas, have
access to prices in the median of those available.

The North of Scotland has the lowest price spresdiden suppliers, and the second-highest
floor price (customers in the South of Wales hdaeehighest floor price). The implication is
that vulnerable customers in the North of Scotlaadnot access the lowest available prices
(which are in the North of England).
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The reason for these price differences is unclé2istribution costs are particularly high in
remote parts of northern Scotland, but under theni@on Tariff Obligation” suppliers are
not allowed to discriminate on this basis, betweestomers in the Scottish Hydro area. Any
costs of meeting this obligation are levelled asral customers. Transmission costs for
demand are the lowest in the country, and the laweats very cheap hydro generation. This
question deserves further investigation.

Figure 6.3: Pre-payment meter customer prices

6.4 Ofgem Social Action Strategy

Ofgem has a duty towards energy consumers, angabioins to protect vulnerable customers.
Its activities in safeguarding vulnerable customersluding the fuel poor, are set out and
monitored via its Social Action Strategy [28]. @fg's work comprises: ensuring suppliers
meet their social obligations, participating in tdebate on vulnerable customers, and
ensuring that customers are appraised of optiariediering their energy bills.

Recent fuel price rises have spotlighted the rdl®©fgem in regulating the market. The
guestion of whether fuel-poor customers can beeptet against such price rises has been
debated.

The consumer watchdog Energywatch has been canipgifpr so-called “social tariffs.”
Social tariffs are tariffs structured specificafty customers in need. In essence they offer
unit-rate discounts. A number of suppliers in th€ have launched voluntary social tariffs,
typically offering direct debit rates to targetedstomers, or a percentage discount on the
prevailing tariff. These social tariffs are nowals the lowest-cost tariff available from a
supplier [29].
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Both Ofgem and Energywatch are monitoring sociafftéa Energywatch would prefer their
role to be formalised and regulated, and OfgemtHertime being at least, seems to prefer a
voluntary approach.

6.5 Summary

Cross-country comparisons suggest that low eneriggg are not a necessary pre-requisite
for tackling fuel poverty. Other countries, witbrsistently higher energy prices than the
UK, have consistently lower levels of fuel poverty.

The UK’s definition of fuel poverty links in to ergy prices with the focus on households
unable to afford adequate warmth. Even thoughd#imition is not linked to excess winter
deaths, it is an important indication of househatdsing impossible choices on expenditure
for basic human needs.

It would seem that where other more long-term messare not in place, households are
made vulnerable to fluctuating energy prices. lemnore, recent increases in fuel poverty
levels in the UK are because energy price risestigutany improvements in income in the
same period.

There is no hard and fast rule which says highgnprices must lead to fuel poverty. High

energy prices should, if the market were perfeatofir energy efficiency measures over
increased energy consumption, or investment in getlvorks to access cheaper energy
sources. However, there seems to be an instialtioias towards the reduction of capital

costs, with, for instance, house builders stilltaisg heating systems that are cheap in
capital terms but expensive in operational terrifie market is not operating well in this

respect.

Targeted taxation on energy to fund long-term improents need not exacerbate fuel
poverty if it is carefully designed. The CombatvBdy Agency in Ireland has called for
revenue recycling from carbon taxes levied on fuelsassist the fuel poor. This could then
fund the capital investment needed to safeguartbewess from fluctuating prices [30]. A
similar approach has been mooted by Ofgem in pisesentations on the UK government’s
2007 Energy White Paper, and in its Social Actigrateégy. Ofgem says thaatctioning
EU Emission Trading allowances would provide a raestream that could be recycled into
fuel poverty programme'g31]

Key points are:

Higher energy prices do not need to be a driveimforeasing fuel poverty levels but will
in general be a contributing factor.

The UK in particular focuses on low capital solasdfor provision of heat but focuses
less on longer term measures such as housingygualit

Vulnerable customers in the North of Scotland camicoess the cheapest available prices
on the market. This should be a point of enquiithwnergy companies and Ofgem.
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7 Network charging regimes

7.1 Introduction

Having considered fuel poverty and some key coutinlgy factors, and having considered the
development of renewable energy, this Section nomstto a key question for this report.

Is there any relationship between fuel poverty gredprevailing network (grid) charging
regime?

It should by now be apparent that there are maijorfa contributing to fuel poverty.
Furthermore, there is no straightforward relatigmdretween the eradication of fuel poverty
and tackling problems such as excess mortalityiiien

A network charging regime is a means of allocatimgwork costs to different market
participants. It can make a significant differertoe market participants, but less so to
customers paying the final bill. Examining theeeff of small differences in charging for a
small part of overall system costs is likely to fa¢her academic in the context of other
variables. Calculating the difference in cost lew one charging regime and another is a
major undertaking in itself and is likely to be gadi to much debate.

The discussion here is very much centred on whethisrlikely to be a major issue, and

whether it is fair and reasonable to defend locaicharging by bringing it into the fuel
poverty debate.
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7.2 Network charging in Europe

Table 7.1 is an extract from a previous XE rep82][on charging regimes for the four
countries of interest. It details the nature offigmt connection costs (a capital payment on
connection) and annual use of system chargeshédiour countries.

Of the four countries of interest, Great Britairihe only one to operate a locational charging
regime for Use of System (UoS) charges. Germary $pain have no generator UoS

charges, whereas Denmark uses a “postage” startgrsysr generator UoS — a charge that
does not vary by location. In GB, up-front conimttcosts are “very shallow” which means

that a generator generally pays for fewer connectesets up-front than the “shallow”

approach of the other three countries.

In a cross-country comparison, there is no obvioosnection between fuel poverty and
charging regimes. In fact if there were, it woldé unexpected. Transmission (and
distribution) takes up a small percentage of oVesgbtem costs. Even if they could be
calculated on a comparable basis, any differencessts attributable to the way transmission
costs are allocated would be an even smaller tnacif total energy costs.

Country Generator UoS Type Connection Policy
UoS Charge

Denmark Yes Postage Shallow (generator builds pwn
connection line — not offshore)

Germany No Postage for demand Shallow (generatorild buown
connection line not offshore

Great Britain| Yes Locational Very Shallow

Spain No Postage for demand Shallow (generator d$uilown
connection line

Table 7.1: Network charging regimes

7.3 Network charging for German wind energy

Perhaps the best equivalent European comparisthie tituation faced by the Scottish islands
is the offshore wind development activity in thertioand Baltic seas off the coast of
Germany. In this case, high offshore wind speeddtee resource attraction for developers
seeking permits in sometimes very challenging ptafsconditions (deep water and an
offshore environment). The plans require subssaintifrastructure in the form of undersea
cabling and onshore reinforcements.

This step-change in network investment has beerfammer which has contributed to delays
in implementation. As there are no realised pisj@s yet, it is not possible to consider the
knock-on effects of exploitation of the resourcelowever, there are clearly a number of
corollaries with the Scottish islands. A key diffiece is the much more benign physical
environment of the onshore Scottish islands, foe@uivalent high wind speed resource.

In 2004, the German Energy Agency (DENA) conduetetiudy to examine the effects on the
German transmission grid of integrating onshore afishore wind energy concentrated in
the north of Germany [33]. The study found thatstantial reinforcements were required
and that offshore connection costs could be ubt8illion by 2015. These costs were to be
borne by developers through revenues from premitice However, a new act has since
been passed which supports the development of ifial ittranche of projects connecting
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before 2011. Called the “Infrastructure Plannirggcéleration Act” it effectively recovers the
bulk of the connection cost through UoS chargesdemand customers. The grid system
operator will be responsible for planning and ficiag the offshore connections. DENA
notes that the benefits of this approach are ardmated approach which allows
infrastructure requirements to be rationalised ssigroups of projects, and a cost reduction
for developers [34].

This has strong parallels with similar considenagion Great Britain, and notably Scotland,

where several billion pounds of network investmetit be required to connect renewable

energy projects in the north. In the case of Gegmne was found to be more cost-effective to
take a co-ordinated approach to connecting projesgppointing one TSO to plan and

rationalise the network required. Because the gwuwent has deemed these projects
necessary for meeting energy and climate changeigs, the cost allocation bypasses the
generators altogether — the main point being that dost of necessary infrastructure is
optimised.
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7.4 Network charging in Scotland

There has been extensive debate as to whetheriolaltTransmission Network UoS
(TNUoS) is appropriate for the GB market. The TNBJnodel has been adapted for purpose
over the years, and there is a particular conceth wegards its extension to Scotland,
particularly remote parts of Scotland. Discussiarthis subject is a separate report in itself.

TNUoS introduced greater socialisation of transioissosts by reducing the assets for which
an up-front connection charge must be paid. W &isroduced a locational element to UoS
charges. Very approximately, the locational pdirthe charge is skewed for generation in
favour of areas where there is a deficit of gemanatompared to demand. This is to the
extent that some generators in the south of Engha@dhctually paid, rather than charged, for
using the transmission system.

Charges to suppliers for demand customers areaslyngkewed, but in an opposite direction
— namely in favour of areas where there is a deficdemand compared to generation. The
locational “signal” for demand is weaker than tfat generation, because negative demand
charges (payments to north of Scotland customams)aot allowed

Under locational TNUo0S, customers in the Scottisghtnds and Islands attract the lowest
GB zonal demand charge for use of the transmissystem, and these costs would be even
lower, or negative, were demand to be treatederstime way as generation.

For customers, the main considerations are oveyatem costs, now, and in the long-term.
Government and Ofgem also have responsibilities batancing the environmental
consequences of energy use against our demanddugye

In January 2008, Ofgem provided a breakdown of wawes bills for electricity and gas. It
takes current costs, and adds future environmeottbk such as the CERT carbon reduction
programme. It reports that transmission accountsdme 4% of household electricity bills,
and wholesale electricity 66 % [35].

The consumer watchdog Energywatch estimates thateba 2005 and 2006, the average
annual household bill for electricity increasednfr&285 to £338, an increase of £53 in one
year, with the upwards trend continuing to-date [36hese increases are largely attributed to
rises in fuel prices, reflected in wholesale energgts, although there is some contention
recently on whether the scale of price increasestisely justifiable [26].

By contrast, Ofgem estimates that the Renewabldg&dion costs approximately £10 per
year per household bill at present. The CERT pnogne will cost approximately £18 for an
electricity customer. Investment in electricitytwerks, much of which has been for
renewable energy developments, cost £1.37 on amahousehold electricity bill [35], i.e. a
fraction of a percent.

In this context it is very difficult to say anytlgmqmeaningful on the relevance or otherwise of
the type of network charging regime to energy @riaed fuel poverty. Wholesale energy
costs dwarf network costs, even before consideraifathe relative benefits of one network
charging regime over another. The key conclusmbe drawn is that the type of network
charging regime is likely to be completely irrelavan terms of costs to the consumer.

Environmental costs are rising, but fuel costs seefne rising faster. This is both because
fuel prices are rising, and because we sourceréfis@nt proportion of our needs from these
fuels. Thus there is a trade-off between enviramalend fuel-related costs — investments in
fuel-free power should reduce the proportion ofrgpéhat is sourced from fuel-fired power.
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At the GB-level then, and in the context of othercim more significant costs, any theoretical
differences between a locational or non-locatioohhrging regime are likely to be
insignificant.

At the local level, if high TNUoS charges discowagconomic activity which would
otherwise improve local incomes, then it could haveegative impact. This is particularly
important when considering renewable energy devedoys in Scotland and particularly the
Highlands and Islands where local socio-econominebes are to be had from local
renewable energy developments, but high TNUoS @sarmge to some extent acting as a
disincentive.

The connection between renewable energy developmentd local socio-economic
development was also made in Section 5.2.2 ofré@gert where it was noted that EU policy
is to assist socio-economic development of pergdhareas and that renewable energy
development is seen as a key part of this. Theewables Directive also makes it clear that
network charging for such areas should not discrat@ against peripheral areas, and
compliance with this is debatable in the Scottisghtinds and Islands. This point was also
made in a previous XE report on island connect[8iik

Citizens Advice Scotland recommendations to thettito Government on reducing fuel

poverty included a recommendation to look at sa&tionomic development issues:
“exploring an explicit link between eradication véf poverty and regeneration polity24].
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7.5 Summary

The impact on consumer bills of differences betwadéwmcational and non-locational charging
regime for transmission assets, is likely to bagméicant. The impact on fuel poverty,
where fuel poverty is affected by consumer pridesalso by implication likely to be
insignificant. Other cost factors, in particulahalesale energy costs, have a much more
significant bearing on consumer bills.

Wholesale energy costs are the largest proportienonstomer’s bill, and these costs would
appear to be socialised across GB, in so far a® tthees not seem to be any attempt to
impose locational pricing on wholesale energy costallnerable electricity customers in

HIE's area host cheap generation. They attract toamsmission costs and any high
distribution costs for remote areas are socialis€tiey are also not allowed to be paid for
benefits to the transmission system, in the sammneraas generation in the south of England.

It is hard not to conclude that locational TNUoSigprincipled stance for locational pricing,
which, whether one might agree or disagree on #sts) is at odds with cost allocation in
other parts of the industry. The argument that ®8Us in some way beneficial to north of
Scotland customers does not seem to be supportahieast unless the same principles are
applied to all other parts of the industry.

The total impact of transmission related costs amskhold electricity bills is currently some
4%. This is a very small part of the bill and aie comparison to wholesale energy costs
which amount to nearly 66%.

In broad terms it can be concluded that:

Transmission asset, reinforcement and charging deste a small impact on consumer
bills.

The type of transmission charging regime usedkislito have a negligible impact on
consumer bills.

The impact of different transmission charging reggnon consumer bills and hence fuel
poverty is minimal.

The argument that TNUOS is in some way beneficaldrth of Scotland customers does
not seem to be supportable.

There are wider, long-term considerations linkea tocational charging regime which merit
attention. Where renewable energy schemes areditdk local socio-economic benefits and
general improvements in income for vulnerable ausis, this can be expected to have a
positive impact on fuel poverty. So too would coumity benefit payments that were
directed towards the alleviation of fuel povertArguably then, locational TNUoS which
discourages such schemes could be to the detrimfecbmmunities which are already
exhibiting fuel poverty levels higher than the natl average.

Renewable energy developments can be linked t¢ $océo-economic development and
hence can be a contributing factor to eliminatingl poverty.

Remote and rural areas (peripheral regions) aendfte most fuel poor and often where
the best renewable energy potential lies, e.gStimdtish Highlands and Islands.
Locational charging of renewable energy projects result in high charges and act as a
disincentive to development.

This would seem to be against EU policy which seek®ncourage socio-economic
development of peripheral regions, and which ekpticequires network charging to be
non-discriminatory.
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It should be noted that large hydro power scheme®ith of Scotland offer a prime example
of the benefits of an initial, ambitious investméminfrastructure to access fuel-free power.
The areas now boasts some of the cheapest, ihaahieapest, generation in the UK which is
free from the effects of fluctuating fuel price¥his was made possible by some long-term
political vision and a willingness to commit thepal outlay required.

Experience in Germany also offers an alternativelehdor actioning subsea infrastructure.

There, the government has passed legislation toefaate” infrastructure via planning and
finance by one TSO on behalf of groups of offstpmggects.
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8 Conclusions

8.1 General

Fuel poverty is a serious problem, and high onpibigical agenda. No-one would wish to
compromise the alleviation of fuel poverty. Thé&port was commissioned in that vein — to
understand the interactions, if any, between reb&vanergy, development of the grid in
Scotland and fuel poverty. The following summannsiders the evidence presented in
previous sections, and draws out the main conatssio

8.2 The incidence of fuel poverty

Fuel poverty indicators tend to show a high incoenn the UK compared to the
Northern latitude countries of Germany and Denm&kain and other southern latitude
countries also experience very high levels of amlerty.

Scandinavian countries experiencing extreme coldtlvez are much better at protecting
against the effects of the cold, than the UK. RKlildountries such as the UK and Ireland
are particularly focused on fuel poverty, in paecéuse people seem to be particularly
vulnerable to fuel poverty in these countries.

The UK’s measure of fuel poverty is based on artémal calculation which results in an
“official” estimate of households which are likely be struggling to meet their fuel bills.
It is not a measure of excess winter mortality,clailis a more complex problem which is
not fully understood.

Tackling excess winter mortality in the UK probabhgquires additional, more
community and health-focused measures, which areurcently addressed through fuel
poverty programmes. They are the target of othiéiaiives, including health forecasting
by the met office.

Rural and off-gas customers such as those in pértse north of Scotland, are more

likely to be fuel-poor than the national average.

8.3 Buildings energy efficiency

Improving the thermal energy efficiency of a hom@ne of the most effective, enduring
responses to fuel poverty. There seems to be nmnoaisi agreement on this point.

Customers in the UK are made vulnerable to prieesrthrough poor housing stock.
There have been improvements in UK building stasislaalthough it will be a number of
years before this is reflected in new-build housifidhese standards still fall short of the

Scandinavian benchmark with a “model” Scottish hameacceptable by comparison.

There have been improvements in the energy effigiefithe UK housing stock, with the
support of targeted grant schemes but the UKrat#ls poorly in European terms.

Rural and off-gas customers such as those in patte north of Scotland are less likely,

compared to the national average, to benefit froergy efficiency schemes targeted at
the fuel poor.
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8.4 Fuel poverty and renewable energy

There is no general association between countrye wavels of fuel poverty and
renewable energy penetration levels, when the Ugnriark, Germany and Spain are
compared.

Remote and rural areas can suffer from fuel povany, at the same time, have good
renewable resources. There may be a connectiowebpt renewable energy
development, local socio-economic development &mdrelief of fuel poverty but this
would require further investigation.

Spain has made local socio-economic developmemhpartant part of renewable energy
development and this may provide some local rélgh fuel poverty.

The EU also sees development of remote and ruedsans important and views
renewable energy as part of this.

In the UK, there is interest in government and NG@sthe potential for micro-
renewables in alleviating fuel poverty in “hardtteat” properties and support in this area
should be further explored.

8.5 Fuel poverty and energy prices

There is no association between levels of fuel ggvend energy prices, when the UK,
Denmark, Germany and Spain are compared.

Of the four, the UK has, overall, the lowest prides household energy inclusive of
taxes, and the second highest exclusive of taxlsis underlines the importance of
considering the overall economic situation for fpelerty, rather than energy prices in
isolation.

Well-targeted energy taxes or surcharges with negeacycling to assist the fuel poor are
being considered by fuel poverty campaigners an@figgm.

Vulnerable customers in the north of Scotland dohawe access to the cheapest energy
on the market. This is despite attracting the EW@&B zonal demand charges for
transmission, and hosting some of the cheapestafenein GB.

There is market failure where a reduction in cdpitsts are favoured over a reduction in

running costs, resulting in instances where chelapating schemes or building standards
are implemented, to the detriment of occupants fahe higher running costs.

Page 32 of 38



Xero Energy Ltd Rep 1028/001/001A

8.6 Fuel poverty and network charging

Transmission accounts for a small percentage af tmist to the consumer (4% in the
UK). Differences in these costs attributable te charging regime or another are likely
to be a fraction of this.

In the context of rising wholesale energy pricesd dhe above point on the small
contribution of transmission costs, the effect @fdtional transmission pricing on the
consumer is likely to be insignificant.

The principle of locational pricing in the UK doe®t extend to wholesale prices.
Furthermore demand customers in the north of Sudtido not get the equivalent
locational benefits afforded to generators in thetls of England. In this respect, the
argument that locational TNUOS is in the interedtsiorth of Scotland customers does
not seem to be supportable.

Locational TNUoS could hinder efforts to allevialigel poverty if it is preventing
economic activity that would otherwise improve ines and enhance the availability of
fuel poverty funds. This is particularly relevaot the Scottish Highlands and Islands
where locational (renewable) generator chargeserehigh.

The level of locational charging to generationhia Scottish Highlands and Islands would
seem to contravene EU policy which seeks to engausacio-economic development of
peripheral regions, and sees renewable energy afgwehts as part of this. The
Renewables Directive explicitly requires networlading to be non-discriminatory in
this context.
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9 Recommendations

Fuel Poverty alleviation

Promote longer-term, enduring solutions to fuelgy The current focus on energy
prices is understandable but cannot be a solutitime context of rising fuel costs.

Target funds towards improving the quality of tlmusing stock. This is the single most
effective response to fuel poverty. This couldbeene in mind in community benefit
negotiations associated with renewable energy dpuants.

Support the Scottish Government in improving hogistandards. Lobby the government
to take up the recommendations of its recent reotbw carbon housing.

Promote the alleviation of fuel poverty through emies which address both the
affordability of heating services, and, the redaretof winter mortality levels. The latter
is neglected at present.

Promote the particular needs of the fuel poor nrbrth of Scotland. Addressing fuel
poverty in the hard to treat sector often requsekitions which differ from those in

urban, gas-connected properties. HIE might wishaise with groups such as Citizens
Advice Scotland, Energy Action Scotland and Enerafyglv on this matter.

Remain appraised on work to assess the use of sm@newables for hard-to-treat homes.
Monitor the Scottish-government funded pilot stuatyd support further allocation of
funds should the trials prove successful.

Transmission charging and cost to the consumer

Make the point that locational transmission chaggitoes not appear to be benefiting
north of Scotland consumers.

Promote a charging regime which optimises costb@fotal energy system, as opposed
to applying a particular philosophy to one smalitpd the system. In so doing, draw
from experiences abroad, including Germany anddmmection of offshore wind energy
projects.

Promote recycling of energy industry levies towattaks fuel poor. This would include
revenues from auctioning of carbon allowances.

Lobby on behalf of north of Scotland customers whanot access the cheapest market
prices.

Re-iterate the non-discrimination clause in the dveables Directive, namely that
“Member States shall ensure that the charging afdmaission and distribution fees does
not discriminate against electricity from renewabénergy sources, including in
particular electricity from renewable energy sowscproduced in peripheral regions,
such as island regions and regions of low poputatensity’ Consider if further action
might be taken in this respect.
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Local Socio-economic development

Promote the benefits of fuel-free power and socimremic development in the north of
Scotland. This is business as usual for HIE, Ipgraised of the benefits that these
policies can bring to the fuel poor. HIE could ertdke work to ensure that vulnerable
customers do in fact benefit from funds and jobisieg from renewable energy

developments.
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