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Abstract

In 2003 the European Commission introduced thedyneerformance of Buildings Directive (EPBD) inogaition
of the importance of energy savings in the urbarsimg stock. One of the key elements describelddirective is
the introduction of energy certificates in a pradpéransaction. This article discusses the antiepafficiency and
effectiveness of the application of the energyifieaite on the existing building stock in the Ukh&thesis for
discussion is that although energy certificate® e@smmunication instrument for household appliafeae® appeared
to be relatively successful, the different naturehe building sector can mean their effectiverfese will be rather
limited. Incentives need to be introduced to supfaiking up the improvements recommended by theggne
certificate. Effective results can probably be expe from introducing regulations combined withrgmecertificate
standards, but it requires a rather drastic appraad needs time to receive sufficient commitment.

Introduction

In early 2003 the European Parliament acceptectciee2002/91/EC on the Energy Performance of Bugjsl
(EPBD) that aims at greenhouse gas emissions fedustd compliance in energy requirements betwieehiember
States. One of the four key elements describdtkibirective is the introduction of energy certifies for the existing
building stock. The Member States have to ensate lly January 2006, an energy performance cettéficiot more
than 10 years old must be shown to prospectivehasers or tenants when a new or existing buildirspid or let. In
addition to detailing the current energy efficieteyel of the building, the certificate must alsclude
recommendations for cost-effective improvemengnargy performance (European Commission, 2003).

The Directive leaves it open for each Member Stattecide whether to combine the energy certifivatie economic
policy instruments, or to use it only for communiica purposes. The energy certificate can, theeefoe seen as a
tool that can be used in combination with differgpies of policy instruments. In the descriptiorenérgy regulations
in 11 EU Member States, Beerepoot (2002) concltidgEnergy regulations for existing buildings haekist.
European research studies show that voluntary geertjficate schemes for buildings already exisa humber of
European Member States (Blaustein, 2000; Van Ceuci2003). No study, however, describes the aatietheffects
of energy certificates for buildings as a voluntastrument or when combined with regulations, &libs or taxes.

This paper discusses the potential impact of teeggrcertificate, Article 7 of the Directive. Thetpntial of the
energy certificate to motivate incremental, lowteasergy efficient improvements in existing housamgl the
consequent carbon savings are estimated. The Ukkhwias one of the oldest and least efficient hmustocks in
Europe, is taken as a case study. The UK governhaanset a target of a 60% reduction in carbonidioemissions
by 2050. The target cannot be met unless therehaige in the quality of the existing housing lstaied current
policies seem inadequate to the scale and urgdribg task.

This paper addresses the following theses for digon: What can be the anticipated impact of tleeggncertificate
on existing housing in the UK? How large are thditamhal savings associated with combining the gyneertificate
with other policy instruments? The implementatiéthe Directive is first set in a European contixtrough a
comparison of the implementation in the Netherlaamat$ in Finland.
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The EPBD in the UK, the Netherlands and Finland

The Netherlands and Finland have been selectedeginational reference for the situation in the h€ause they
both have already an established policy systeraustainable building (Sunikka, 2002). Table 1 campthe
implementation of the Energy Performance of Buidilirective in the UK, the Netherlands and Finl@ntrren,
2003; Haakana, 2004; Van Ekerschot, 2004).

Tablel Readiness for the implementation in the UK, the Nerlands and Finland in December 2004

UK [ NL | FIN

Articles 3-4: Adaptation of a methodology and energy performance requirements

Partly satisfied. Energy performance
based regulations: Standard
Assessment Procedure (SAP), an
energy cost based rating.

Partly satisfied. Energy performance
based regulations: Energy
Performance Coefficient (EPC) ,
including CO, emissions.

Not satisfied. The method is being
developed, energy performance
indicator has not been decided yet.
Heat recovery is mandatory in
practice.

Article 5: Renewable energy sources

Partly satisfied.

Partly satisfied.

Not satisfied.

Article 6: Existing buildings

Partly satisfied. Installation,
replacement and substantial
alteration/extension of systems are
all subject to the provisions of
Approved document L2 (for non-
domestic/residential buildings).

Partly satisfied. Replaced building
elements should comply with
minimum insulation level, but in
practice this is hard to control
because e.g. replacing windows
does not require to notification to
building control.

Not satisfied, but local authorities
can demand updating to new
construction standards. EPBD is the
first to affect existing buildings and
requirements depend on the general
targets and approach regarding the
existing stock.

Article 7: Energy performance certificate

Mandatory energy certification
scheme SAP is already in use for
new dwellings and linked to building
regulations since 1994, but not for
other dwellings. 180,000 new
dwellings are labelled every year this
way. Also the National Home Energy
Rating (NHER), BREEAM for office
buildings and EcoHomes by BRE.

Most probably now voluntary Energy
Performance Advice (EPA) for
residential buildings will be the
energy certificate. The development
of EPA for utility buildings is in the
final stage. EPA consists of energy
evaluation by the EPA advisor, a
suggestion of improvements and
costs. Certificate for new dwellings
needs to be developed.

Not satisfied, no certification scheme
in use. Environmental classification
of buildings and energy auditing
exists only on a voluntary basis.
Development of the certificate has
not yet started.

Article 8-9: Inspection of boilers and AC systems

Does not satisfy. New regulation is
being prepared.

Legislation for boilers over 100 kW.
Most boilers are gas-fired heating
systems. New regulation is needed
for few non-gas fired boilers and
boilers older than 15 years.

Does not satisfy, but regular
chimney sweepings are compulsory
and boiler inspections are likely to be
connected to it.

Article 10: Independent experts

Does not satisfy.

Does not satisfy. Will probably be
connected to the current systems
like EPA advisors.

Does not satisfy. Possibly done by
energy auditors (who do audits now)
or by condition auditors combined
with condition assessments (when
buying a house). In new construction
one of the design documents, made
by a HVAC designer.

source: Warren, 2003; Van Ekerschot, 2004; Haakz0@4.

The UK, the Netherlands and Finland are all copiith timing problems in the implementation of thedative and
have not taken the final decisions yet. Developroéah energy performance based methodology aablettment of
energy certificate and boiler inspections has erityiat this stage. The ambitiousness of the gnexguirements and
the energy performance indicator depend on themeltcontext. The Netherlands and the UK have @jrea
performance-based energy regulations, but in Fihthis means more changes in the design and cotistryractice.
In case of a lack of ‘qualified and/or accreditegerts’ the Member States can have an extra treaetyansition
period to apply the Articles 7-9 of the Directivedamost countries are likely to use this option.

Compared to the UK and Finland, the Netherlandsisde be furthest forward in the implementatiothef Directive.
It has had performance based energy regulations 4896 and a (non-mandatory) energy labellingesysin new
building regulations, the Energy Performance Coigffit (EPC) includes the carbon dioxide emissi@pedding on
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the energy use. Some requirements for the exibtiildings exist already in the building regulatipbst they are
difficult to control. Energy labelling is carriedibthrough the Energy Performance Advice schemé)RBrgeted to
encourage energy saving in retrofits and up to abeaut 50,000 EPA evaluations have been undert@k@éd of the
total housing stock), conducted by 500 registerf@d Eonsultants. The evaluation co3ts50-200. The energy
certificate for existing dwellings is likely to tmsed on the EPA, while the certificate for newstarction has not
been developed yet. The EPA is widely known aratikely used in the Dutch housing sector, but treuations do
not necessary motivate the implementation of tiggested improvements in practice. In the beginrihrgenergy
audits and some of the suggested improvementssuemorted by government subsidies but they weppstbin
2003 because of budgetary reasons and the freeefféet (Beerepoot and Sunikka, 2004). After ogttihe subsidies,
the number of EPA evaluations dried up.

No overall regulatory impact assessment has baerad@aut about the implementation of the EnerggfdPmance of
Buildings Directive in the Netherlands. Regardiegwrconstruction, the EPBD is estimated to affeminfi60,000 to
70,000 dwellings a year (Van Ekerschot, 2004).dksrew commercial buildings, the Directive is expédado affect
10 Million-m? a year and regarding the existing buildings, axaht 500,000 dwellings and 7,500 commerecial
buildings a year. The Ministry for Housing, Spakéhnning and the Environment estimates that tHelERS it is
going to be implemented now, is unlikely to haweebon dioxide reduction effect in the Netherlaidisvertheless,
the Directive is going to increase the effect &f éixisting policy instruments, which may have t@bapted. Because
of the already present policy instruments in théhRidands, the Ministry is prepared for some citzand companies
nevertheless seeing the EPBD as increasing thelebwy causing more hassle -and possible extta-gos
construction, renovation or property transactidfean(Ekerschot, 2004).

Due to climatic reasons, Finland already has vergahding thermal requirements and the Finnish ebasyggests
that considerable sharpening in thermal regulafiotise Netherlands and the UK is feasible. In26@4 version of
Finnish building regulations, thermal requirememése sharpened by 30% and heat recovery from exhausecame
mandatory. Energy certificates, however, are valgnin Finland, based on piloting systems and rgaised by
forerunners in the construction sector and thednglregulations account for new construction (8kei 2002).

Preliminary evaluations about the impact, and iroplications, of the Energy Performance of Buildirigjrective
have been made in Finland on the inspection oé®dnd AC systems and the implementation of theggn
certificate. The Finnish Ministry of the Environmeonsiders a cost-benefit analysis of the EPBBre&d and
emphasise that the energy certificate has to bepéaiale for ordinary consumers. According to theisiy, the
current implementation of the Directive is liketyltave a small impact on the carbon dioxide emissiio Finland, but
it is likely to change design and construction picachecause of new kind of methodology that iedam an overall
energy performance (Haakana, 2004). The Ministprépared for some criticism from the field onoe th
implementation of the EPBD is far enough advanodaktreally open for discussion because a lotvastments in
energy efficiency have taken place already in regears. Until now, however, there has not beenmttabying by
the construction industry or other parties. TheeBtive is also expected to have positive economxacts for
example for the insulation and window industriest #ire likely to increase their sales considerably.

Assumptions on the impact in the UK

A number of assumptions had to be made in the pignit is not a forecast and several factorsIshoe considered
in reading the analysis:

* No firm decisions have been taken about the impigation of the Directive in the UK. The assumptiamns
based on probabilities and include uncertaintias diny attempts to describe the future.

e This study is focused on the impact of the eneggyiftccate on motivating low-cost energy efficient
improvements in the existing housing stock in thé (Wrticle 7 of the EPBD). It is not an impact assment of
the complete Energy Performance of Buildings Divestnor is it applicable to other countries.

e This study focuses on energy savings in spacerttehticause it is relatively easy to foresee theldpments
in fabric construction. Domestic hot water or alieitty demand for household appliances and lighting
beyond the scope of this analysis. Neither doesstiidy address boiler inspections because in Kheebergy
efficient boilers have long payback times compaceishsulation and energy reduction produced byaeph
an old boiler varies greatly in the existing hogsétock being smaller in a better insulated thaa froorly
insulated house. The use of low and zero carbdmtdagies in energy supply is not assumed here.

* All savings are based on delivered energy and ptedes carbon. It should be considered that etiora
savings in renovations are always assumptionsaltleetvariety of the housing stock. The savings vl
greater if the assumptions in this research aredcoservative.
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e The established rate in the installations of cawigfi and loft insulation and double-glazing is@sed to
continue at the current rate. This autonomous dewveént is referred to as business-as-usual anchtben
savings resulting from the energy certificate atéedl to it.

« An optimistic assumption has been made that holdelamd owners accept long payback times for energy
efficient investments. It is also presumed thatehare no capacity problems in the industries Igupp
insulation and installations, there are enoughrecitrs needed to implement the measures, all étisps can
be done and the adopted energy efficiency meaasnegmplemented in a way that enables the planaeidgs.

* On the basis of other Directives and developmenssmilar energy audit programs for example in Darimit
is realistic to presume that the EPBD will be skeagd in the future. This is enabled in Article 1Hewve it is set
out that the Commission shall evaluate this Dikecin the light of experience gained during itslaggpion
and, if necessary, make proposals with respecoimplementary measures referring to the renovation
buildings with a total useful area <1,000m2 andegahincentives for further energy efficiency maasun
buildings. Its impact would, therefore, change a4 fut this has not been assumed in this research.

In this research, the impact of the energy cestifiavas assumed to depend on the annual propamgatitions, tenure,
compliance (dependent on the supporting policyunsénts), the labelled households taking actiop€ddent on the
supporting policy instruments) and comprehensivenéthe adopted energy efficiency measures. Tlaesars are
consequently addressed.

1) Annual property transactions

Since the energy certificate has to be issued atghmelling is constructed, sold or rented, the neind$ energy
certificates depends on the annual property traiosesc Figure 1 shows the annual rates of new coctsbn,
refurbishment and property transactions in the UK.

Figure 1 Annual rates of new construction, refurbishmeh#ticle 6 is applied in renovations exceedingODof,
200nf or all refurbishments) and property transactionstie UK in 2001/2002

Estimated annual new construction, refurbishment and property
transactions in the UK in 2001/2002
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2,569,100
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1=new construction, 2=all refurbishments, 3=refurbishment>1,000m2,
4=refurbishment>200m2, 5=property transactions

source: The National Centre for Social Researcb32Betersdorfét al, 2002; Sak and Raponi, 2002.

The number of sales or rentals exceeds the anauatonstruction and large refurbishment in the WK, dherefore,
seems to offer an effective intervention pointifoprovements in energy efficiency.

2) Tenure
Table 2 presents an estimation of the annual pippansactions in the UK related to tenure.

Table 2Annual property transactions by tenure in the UK in2001/2001

Tenure )Annual transactions (UK) % of all transactions % of the housing stock
Owner-occupied 1,215,550 47.3 6.75

Social rental 447,350 17.4 2.49

Private rental 906,200 35.3 5.03

Total 2,569,100 100 14.27

source: The National Centre for Social Researcb320
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Property transactions can reach around 14% ofdbsiing stock per year, but this share is not direepresentative
for the dwellings to be labelled annually becauserzergy certificate is valid for 10 years and adatold is not going
to act each time an energy certificate is obtabeshuse an average renovation interval for a Ingildi 25-30 years
and in most cases even longer. Some propertieatsayot change hands for a long time.

3) Compliance

Compliance with the energy certificate is assuroatiffer in the owner-occupied, social rental andate rental
sectors in the UK. Three compliance scenarios»amimmed in this research.

Scenario 1 — Current policy

In the UK, the energy certificate is likely to meglemented as a part of the Home Information PEER)(that is going
to be mandatory when selling a house and has podwided by the seller. This accounts for the owserupied
sector, for the rental sector a supporting polifrument is still missing. An estimate of comptiaand adoption
rates resulting from the current policy as peragesanf the annual property transactions is predent€able 3.

Table 3Estimate of the labelled buildings and householdsking action in the current policy in the UK

Compliance (% of annual property  |Adoption of energy efficiency measures
[Tenure transactions in the UK) (% compliance)
Owner-occupied 50.0 5.0
Social rental 60.0 5.0
Private rental 30.0 2.0

source: author.

The figures address the households and ownersathatresult of the energy certificate, are mativad take action
that they would have not taken otherwise. Thess apply for the UK. Compliance is likely to betbetn countries
like Germany or Finland where public awarenessefgy efficiency and willingness-to-pay is highaau in the UK
and there are less problems with compliance witldimg regulations, even over-compliance. The feilog points
assume low compliance with the energy certificatihe UK:

* There are no consequences for not having the emertjficate. It is unlikely that all dwellings wibe labelled
because buyers or renters are not likely to senangy certificate as a condition for a properysaction in
the UK housing market. Evidence from a similar ggearertificate scheme in Denmark suggests 50%
compliance in mandatory labelling, if there aresaactions (COWI consult, 2001). The EU funded poioja
the Energy Labelling of Existing Buildings (BELA8)ncluded on the basis of the existing labellingtems in
Denmark, the Netherlands, Ireland, the UK and Vetihhat pure-market based, non-mandatory systeens a
little used by individual home-owners and a sudtgssbelling system for existing buildings must ‘pelled’
by government with regulatory measures (BELAS, 2004

e There are no direct incentives for the inhabitamtsake up the improvement suggestions proposétein
energy certificate. Willingness-to-pay for enerdfjcgent measures is still low in the UK, althoughblic
awareness is increasing. According to the 1999/Haflish Housing Survey, 51% of the households were
prepared to pay up to £ 50 for energy efficiencgrovements, 26% of the households between £ 5880
23% over £ 200, if an annual saving of £ 50 inrgpeosts was expected (Battsal, 2001). Developments in
energy prices can change the situation in the déubut this is not assumed in the analysis.

e The experience from the energy label for househpfaliances is positive but buildings cannot be cameg to
household appliances. Improvements in buildingsara different cost scale than products and ofead
professional support to be implemented. The teethiaicd economic feasibility of energy efficiencyasares
needs to be evaluated for each dwelling. Life cyoiebuildings are very long and a slow turnovebuildings
compared to appliances means also that achievingabings will take time once the policy is impletesl.
Moreover, there is a principal agent-problem whbesowner who should make the investment does not
necessarily benefit from it in the operation phaseontrast to the need for a new fridge and thygting for an
energy labelled one, the inhabitant has to takenaaous purchasing action for insulation and éasier not to
do anything.

Scenario 2 — Energy certificate and incentives

In scenario 2, the energy certificate is not erddrout new fiscal incentives are introduced to tempayback times
and attract more households to take up energy wepnents suggested in the certificate. For an etiofa
compliance and the adoption rates in the UK, sédeTd
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Table 4Estimate of the labelled buildings and householdsking action in scenario 2 in the UK

Compliance (% of annual property

IAdaptation of energy efficiency

Tenure transactions in the UK) measures (% compliance)
Owner-occupied 50.0 30.0

Social rental 60.0 30.0

Private rental 30.0 5.0

source: author.

Long payback time is currently one of the mainieasrto energy efficient improvements in the doimesgctor (Boon
and Sunikka, 2004). The costs are dependent ocig®liSome fiscal policy measures that could bebawed with the
energy certificate exist already in the UK for exderin a more problematic private rental sectortlaeel andlord
Energy Saving Allowance, lower VAT on some enerayirsg measures and a Green Landlord Scheme. Fiscal
incentives that could be introduced in order tdedhthe compliance and adoption rates in thisateare:

< Direct subsidies, where energy certification isduas a prerequisite for granting financial inceesivor
renovation, like in the Dutch EPA (see the previsestion). Subsidies alone, however, do not magk®ject
cost-effective and there should be clear linestiatwan be expected, because some investors médgfow
the subsidies to increase. Evidence from the Niethes the risk of a free-rider effect in subsidisirome
insulation (Beumeet al., 1993; Kemp, 1995).

« Council tax and stamp duty rebates for good enpegiormance verified in the energy certificate uesh
Value Added Tax (VAT) for the renovation materialsx systems can feel complicated for the inhatstand
need information to be effective. The Regulatorefgy Tax (REB), applied to Dutch households in 2001
increased energy bills by a third. Research shbawsever, that only half the population is awar¢hef
Regulatory Energy Tax and only 2% take it into artdn their electricity use (Van der Waals, 2001).

» Preferential, earmarked loans linked to the eneffigient improvements, possibly with a direct littka
mortgage. Energy cost savings can be used to tapdgan.

Scenario 3 — Enforced energy certificate

In scenario 3, the energy certificate is stronglipeced and encouraged with incentives like inghesious scenario.
For an estimate of compliance and the adoptioms iatthe UK, see Table 5.

Table 5Estimate of the labelled buildings and householdsking action in scenario 2 in the UK

Compliance (% of annual property

IAdaptation of energy efficiency

Tenure transactions in the UK) measures (% compliance)
Owner-occupied 80.0 60.0
Social rental 90.0 70.0
Private rental 70.0 20.0

source: author.

In order to ensure full compliance with the eneeggtificate in the UK, regulation is needed. In tlrener-occupied
sector a sale could not be registered without anggrcertificate, and in the social housing sedtousing allowances
would not be allocated to tenants living in unlgéskdwellings. In order to reach these rates iratt@ption of energy
efficient improvements, they need to be enforcedels A dwelling could not be sold or a new rergahtract agreed
unless its thermal performance was updated to @epéable minimum level, set by the government émhebuilding
type and tenure.

4) Comprehensiveness of the adopted measures

It is assumed that energy efficiency improvemeritis low payback time will be carried out first, naty cavity wall
and loft insulation and double-glazing. The amafnton-cavity wall and floor insulation is considdrto be small
due to complex construction works and costs.dssumed that half of the owners or householdgakatwill action

as a result of their energy certificate adopt arergy efficiency measure and half of the owneisouseholds adopt a
package of two energy efficiency measures. TalpleeSents the energy efficiency measures estimateel &dopted as
a result of the energy certificate and the relateelgy savings (kWh/year) (Andersetral, 2002). Energy savings
obtained from each measure are a weighted avesageyper dwelling type in the English Housing Citiod Survey.
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Table 6 Comprehensiveness of energy efficiency measures thean be adopted as a result of the energy

certificate (kwWh)

Measure adopted as a result of the certificate |[Saving in KWh/yr [Measure package adopted (2 measures) Saving in KWh/yr
Double-glazing 2049 Double-glazing+cavity wall insulation 7705
Loft insulation 7853 Double-glazing+loft insulation 9902
Cavity wall insulation 5655 Cavity wall insulation-+loft insulation 13508
Non-cavity wall insulation 9693 Non-cavity wall insulation+loft insulation 17546

HR windows+cavity wall insulation 6033

source: Andersoat al, 2002 (weighted average calculated by author).

All energy savings are based on delivered enerdypagsented as carbon. Table 7 explains the tteorstaf energy
savings (kWh) to carbon dioxide and carbon savikglsconsidering the proposition of fuel type detied to the

housing stock in the UK.

Table 7Translation from energy (kWh) to carbon savings (kg by fuel type in the UK

Fuel type Proportion delivered to the housing stock (%) |KWh=CO, kg KWh=carbon kg
Gas 69 0.19 0.052
Electricity 20 0.44 0.120
Oil 6 0.26 0.071
Solid fuel 4 0.30 0.082

source: Shorrock and Utley, 2003; author.

Table 8 presents an estimate which insulation nreasthousehold or an owner is likely to adopt rereovation.
This study does not assume building services traptement insulation measures because for examplge
efficient boilers cannot be paid back in a reastntime with the resulting receipts in energy castd energy
reduction produced by replacing an old boiler \veageeatly in the existing housing stock being senafl a better
insulated than in a poorly insulated house.

Table 8Estimate of the energy efficiency measures adoptéa renovations (kWh)

Measure adopted

In % of the renovations

2006-2016 [2016-2050

Measure package adopted (2 measures)

In % of the renovations

2006-2016 [2016-2050

Double-glazing 40.0 - Double-glazing+cavity wall insulation 30.0 -
Loft insulation 40.0 40.0 Double-glazing+loft insulation 40.0 -
Cavity wall insulation 20.0 20.0 Cavity wall insulation+loft insulation 30.0 40.0

Non-cavity wall insulation

- 40.0

Non-cavity wall insulation+loft insulation

20.0

HR windows+cavity wall insulation

40.0

source: author.

The long-term level of energy saving depends orotheership of measures. In 2001, 93% of housegéat@ritain
had loft insulation (56% of them more than 100 c82% cavity wall insulation and 75% double-glaz{sg.1% of
them had at least 60% of rooms double-glazed) (8tlorand Utley, 2003). It is assumed that most eéswsill have
cavity wall insulation around 2060 but this canréached earlier if the annual take-up increasdil $all insulation
is considered to slowly become more important measround 2016. Most dwellings are expected halelduble-
glazing in 2016. Loft insulation has the higheshevghip and most of the houses are expected toihawv2016. In
order to keep this level of saving, improvemenesexpected in the existing loft insulations aftel@, especially in
the 44% of the houses that have less than 100 cimsofation (Shorrock and Utley, 2003). The numbgfloor
insulation is considered to be small due to comptanstruction works and costs and, therefore, satirmed in here.
As the take-up of double-glazing should ensure ghtaproofing (81.7% of households in Great Britair2001) and
its impact on energy demand is relatively smafiudht proofing has not been considered in the adapeasures.

The impact of the energy certificate is expecteddsemble S-shape curve. During the first 10 yedrthe

implementation (2006-2016) a gradual increase @ dtoption of the energy certificate suggestionasisumed
from 50% to 100% because some households and owrergoing to react to the energy certificate witelay.

The impact of the Directive on the existing stoskaissumed to peak in 2016-2026. In 2026-2050, dugfa
decrease from 90% to 10% in the adoption of low-owailation measures is expected.
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In order to keep this level of saving feasible, ¢imergy certificate should introduce new measweésprove energy
efficiency. At this moment the use of more complesasures like solar energy is still limited by Igayback times.
Also new innovations are probably going to be idtroed in the market, but due to high costs it ssiamd that they
are not going to be adopted on a large scale iexfsing stock in the UK. If energy prices andlwgness-to-pay
increase faster than expected then a more optinsiséinario is valid.

Business-as-usual

In addition to the savings motivated by the enemyificate, it is assumed that business-as-usilialesult anyway in
energy savings in space heating in the UK. Inréggarch, an established installation rate of gawatl insulation
(280,000 installations per year), full double-ghag(1,200,000 installations per year) and loft lason (110,000
installations per year) are considered in additiothe improvements initiated by the energy cesife. This
autonomous development will lead to an annual gaofr8.3 Mt carbon in space heating in the existingsing in the
UK. As the annual property transactions accounafound 10% of the housing stock in the UK, itdsianed that in
the business-as-usual scenario, this group of ohgslshould contribute an annual saving of 0.32&lbon at the very
least. In order to distinguish the carbon saviegsilting from the energy certificate from the bassras-usual
development, an annual saving of 0.33 Mt carborfifggo be reduced from the carbon saving in esemario.

The total carbon emissions from households’ eneogygumption in the UK account for 41.4 Mt carbonymar,
including domestic hot water, household appliameeslighting (Shorrock and Utley, 2003). Accordinghe
Department for Environment, Food and Rural Aff§2804) demand for energy services such as comfdrhame
entertainment have increased at over 2% a yeheiblK, more than offsetting energy efficiency imgrments, so
that energy consumption has kept rising. There imdication that the service demand trend will fialich below the
current rate of around 2% per year. Whether eneoggumption rises or falls in the next 20 yearsdedp on the
energy efficiency rate, around 1.5% per year inl2@dd if it can stay above the service demanditfBefra, 2004).
In this research, a stabilisation of the 2% groisttaken as a reference in the reduction of spaatirfy demand in
existing housing in the UK.

Thesis for discussion

Figure 2 presents an estimate of the annual cadngs that result from the energy certificatedetied on the basis
of the conditions presented in the previous se¢tionsidering annual property transactions, teraompliance, the
households taking action and comprehensivenes$g @idopted energy efficiency measures). Scendsithe current
policy, in scenario 2 the energy certificate is bamad with incentives and in scenario 3 the enesgiificate is
enforced.

Figure 2 Estimate of the annual carbon saving (MtC) resgltfrom the energy certificate in space heatinghie t
existing housing stock in the UK in addition to thesiness-as-usual development (0.33 MtC)

Annual carbon savings in space heating resulting from the energy
certificate in addition to business-as-usual in the UK (MtC)

1.0

0.8
0.6
0.4 - 0.00

M Energy certificate
0.2 1 0.33 0.33 0.33 oy

O Business-as-usual
0.0

2

1 3

Scenarios

Carbon savings per year
(MtC)

source: author.

Table 9 relates the carbon savings to the spadm@emand of households (25.6 MtC per year) haddtal energy
demand of the households (41.4 MtC per year) irdt€Shorrock and Utley, 2003).
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Table 9Estimate of the annual carbon savings (MtC) resultig from the energy certificate in the UK in
relation to the households’ space heating demand driotal energy demand

Carbon savings (MtC) per year IAnnual reduction (%)
Business-as- [Energy Space heating demand in[Total energy demand in the
Scenarios usual certificate Total saving [the UK (25.6 MtC) UK (41.4 MtC)
[1] Current policy [0.33 0 0.33 1.29 0.8
[2] Incentives 0.33 0.14 0.47 1.85 1.14
[3] Enforced 0.33 0.60 0.93 3.63 2.25

source: Shorrock and Utley, 2003; author.

The results show that the implementation of theggneertificate in the UK, as it is planned nowll\support the
current policy but is not adequate to obtain addél savings that could distinguish from the bussras-usual
development.

If the introduction of the energy certificate isnmtivate an annual 0.14 Mt carbon reduction,qunes that 30-60%
of dwellings, depending on the tenure, will geeaerrgy certificate when sold or rented and in 5-80%hese
dwellings one or two low-cost energy efficiency m@@s, that would not have been taken otherwiseadwpted. This
calls for combining the energy certificate withémtives. With savings from the business-as-usialitbuld ensure a
total 0.47 Mt carbon reduction per year in the UKis accounts for a nearly 2% reduction in housdiapace
heating demand and around 1% reduction in housg'holal energy demand in the UK (Defra, 2004).

Considerable savings from the energy certificalis éar a more regulatory approach. An annual Ové@arbon
saving in the UK requires 70-90% compliance wit émergy certificate, depending on the tenure 28r00%
adoption of one or two low-cost energy efficiencgasures in addition to the autonomous developr@ambined
with the business-as-usual energy savings thisoapprwould ensure a total 0.93 Mt annual carbounatesh in the
UK. This would be lead to around 3.6% reductiohdniseholds’ space heating demand and a 2% rediction
households’ total energy demand in the UK andgfoeg, could stabilize the annual 2% increase usbbolds’
energy consumption (Defra, 2004).

In the UK, most savings can be expected from theemwoccupied sector. The rental sector, howeveratgreat
capacity to contribute to the savings if compliaiscensured and the adoption of measures madeatimaetive in
terms of fiscal incentives like in scenarios 2 8néfigure 3 presents the annual carbon savingsaicesheating in the
UK housing stock by tenure.

Figure 3 Annual carbon savings (MtC) in the space heatinghef UK housing stock by tenure, in addition to the
reference saving (0.33 MCt), in different compliascenarios

Annual carbon savings from the energy certificate
in relation to tenure and business-as-usual in the UK (MtC)

G 8 3 0.33
.=
S
e o n
T2 2 0.33
N ®©
e |
(8]
w1 0.33
T3
-4 ‘ :
0.0 0.2 0.4 0.6 0.8 1.0 1.2

Annual carbon savings (MtC)

O Business-as-usual B Owner-occupied OSocial rental O Private rental

source: author.

Considering the impact of the energy certificatehimlonger run carries obvious risks and uncerésmut some
assumptions can be made on the basis of the fatgscsibed in the previous section. Figure 4 ptesamestimate of
cumulative carbon savings resulting from the enesgificate in existing housing in the UK in 2050.
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Figure 4 Cumulative carbon savings (MtC) resulting from #reergy certificate in space heating of the existing
housing stock in the UK in 2050, in addition to thesiness-as-usual development (8.97 MtC)

Cumulative carbon savings resulting from the energy certificate and
business-as-usual in the UK in 2050 (MtC)

25.0

20.0

15.0 B Energy certificate

10.0 0.00 O Business-as-usual

5.0 1 8.97 8.97 8.97
0.0

Carbon savings (MtC)

1 2 3

1=As such, 2=Incentives,
3=Sanctions and incentives

source: author.

Conclusions

This paper has discussed the anticipated effeesgeof the application of the energy certificatgicle 7 of the
Energy Performance of Buildings Directive (EPBD),axisting housing in the UK. After 2006, the enecgrtificate
will provide energy saving advice at sales or fentaut are households are going to act on it?&nplementation
scenarios were assumed, based on the estimatesua property transactions, tenure, compliancetiadabelled
households taking action (depending on the supmppiblicy instruments) and comprehensiveness dddogted
energy efficiency measures.

The energy certificate is likely to increase publeareness of energy efficiency in the UK. The necendations for
cost-effective improvements suggested in the @até can give a signal about the benefits reguftom the better
energy standards provided. Good energy performeerified in the certificate can make energy invesits visible
when selling or renting a house and help an ownarandlord to distinguish the property in the kesr However,
information on the energy performance alone aptiet of renting or selling is not likely to makeexgy a purchasing
or renting factor in the current housing marketegithe housing shortage in the UK. Furthermotaglaof interaction
with other policy instruments is assumed to linoitnpliance with the energy certificate and the aidopdf measures.
The energy certificate in the owner-occupied sestorcluded in the Home Information Pack provitgdthe seller,
but a similar policy instrument is still missingtime rental sector. Consequently, the impact oétiergy certificate in
the UK is assumed to be modest. Alone it is nosiamed as an adequate policy measure to obtdinrcaavings that
would distinguish from the energy efficiency tremagxisting housing. If the housing market imprete allow a
potential buyer to ‘shop around’ more, energy @ficy can become a selection factor for a homeaandre
optimistic scenario is valid.

Combining the energy certificate with fiscal indgees, such as subsidies for the improvements stegjesthe energy
certificate, tax rebates and earmarked, prefetdatias is assumed to ensure a compliance of 30&0¥6-30%
adoption of the suggested improvements (dependetetoire) in the UK. This scenario would resulamannual
saving of 0.14 Mt carbon in space heating in thstieg housing stock. Including the savings fronsiness-as-usual,
an annual 0.47 Mt carbon saving could be obtaiaechunting for around 1% reduction in householoksiltenergy
demand in the UK. It should be considered, howehat,although energy taxes are necessary forestiog the
payback times of energy investments, energy pricesd have to at least double before they wouldffective. High
energy prices would put an unbearable burden o $museholds resulting in increased fuel povettys Would be
contradictory with the UK government policy thasHacused on reliable energy supply and ensuriwgeleergy
prices. Furthermore, professional landlords areerfikely to understand the value of energy effitiamestments but
for owner-occupiers shortening payback time frontdldven 10 years is unlikely to change their ibvest
behaviour, because immediate payoffs are ‘overdahatative to the more distant ones (Broeasal, 2004). This
tendency to postpone indefinitely costly actionthwielayed rewards limits the impact of price sigia change
behaviour. People are more likely to act if thera time constraint and if external commitment raa@dms exist.

A more regulatory approach is needed. An estimiateeocompliance rate of 70-90% with the energyifteate and
20-70% adoption of the suggested improvements (dkpe on tenure) would lead to an annual savirtyGtf Mt
carbon in space heating in the existing housingkstothe UK, and 0.93 Mt if the business-as-usiealelopment is
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considered. This 2% reduction would be sufficiengtabilise the increase households’ total eneegyashd in the UK
(Defra, 2004). If the energy certificate was endoras in this scenario, it changes from a commtiwécpolicy
instrument towards regulations and has cost imdice. However, in housing market failure whereging demand
exceeds the supply an introduction of new critiden the consumer side is very difficult withoutvgonment support.
If energy efficiency is left to the households theatke a renovation decision at very long intenasypared to
institutions, they may not be well informed enotigimake a change. If considerable carbon savirggs/anted from
the residential sector, then the enforcement oéttezgy certificate needs to be considered aslwraative.
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