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KYKAOz ZC2HZ ENOZz KTIPIOY
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EGNIKO KAI EYPQIIAIKO

NOMOGETIKO MAAIZIO (Y

= DIRECTIVE 2006/32/EC OF THE EUROPEAN PARLIAMENT AND OF
THE COUNCIL of 5 April 2006 on energy end-use efficiency and
energy services and repealing Council Directive 93/76/EEC

"0 dnuooIoC Topsaq Ba npsnsl va oupnepIAaBel oTic 01adIKaoieC
NPOKNPUENC NApPAPETPOUC ONWC:
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EGNIKO KAI EYPQIIAIKO

NOMOGETIKO MAAIZIO

= 00nyia 2002/91 yia Tnv evepyeiakn anodoTIKOTNTA OTA KTipIa:

= Green Paper on Energy Efficiency:
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OPOI EMENAYZHZ

= XpOvoG anooBeong —
XPOVOG anonAnpwHngG

= Cost-benefit ratio ,
(avaloyia kooTouc—oPpeAouc)

= Benchmarking

= Net Present Value (NPV), Net Present Cost (NPC) /
Payback (PB) / Net Savings (NS), Net Benefit (NB) /
Savings to Investment Ratio (SIR) / Adjusted Internal
Rate of Return (AIRR) / Annual Cost and Annual
Equivalent Value (AC or AEV)
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MEAETH-KATAZKEYH-AEITOYPI'IA

2uvNONC NPaKTIKN:
EU(pACN OTN MEAETN Kal OTNV KATAOKEUN

MpoBAMAeTal N avaykaiotnTa yia dpacTiKa PETPA BEATIwWONG TNG
(evepyelakng Kkar pn) anodoong OTOV KTIPIAKO TOMEA Kal TG
XPNONG EPYAAEiwv Kal HeBOdWV avaAuong Tou KUKAOU {wng €vog
KTIpioU, HE OTOXO TN BEATIOTN €nevdouaon o€ Babog Xpovou.
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MEGOAQI LCA & LCC

E€etaletal TO OUVOAIKO NEPIBAANOVTIKO KOOTOGC Kdl Ol
QVTIOTOIXEC EKMOMMEC OTO MeEPIBAAMOV oTov KUKAO {WwNnC €vog
npoiovrog, OnAadn ortnv aAucida: napaywyn - METAPOPa -
XpNon - oUVTNPNON — avakUKAWGN - anoppiyn

. AeIToupyeEi
wC €nevOUTIKO €pyaAsio ANWNnC anopacswy,
UEAETWVTAC TO OXETIKO KOOTOC Ot OAA Ta
otadla &€voc epyou, ek@palOpevo  O€
OIKOVOUIKOUC OpOoUC

Intelligent Energy | :: | Europe
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EIZAI'QI'H 2TH MEGOAO LCC

gival OAa Ta KOOTN OUVOEdEUEVA ME €va EPYO OF€
npokabopiopevo Xpovo (wnc”

nEBOdOC yia Tn CUCTNHATOMOINMUEVN
anoTiynon Tou KOOTOUC OToV KUKAO (wnC €vOC €pyou yia Hid
OUYKEKPIUEVN NMEPIOOO avaAuaong
pueBodoc anoTiynonG ek@palopevn o€
XpnuUaTikouc opouc. Aaufavel un’ oyiv oAa Ta OXETIKA KOOTN
oTov KukAo {wnc¢ (Me npokaBopiopevec oTabuec anodoonc, Pacel
MOIOTIKWV KAl MOCOTIKWV OEIKTWV)
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2TOX0Oz THz MEBOAQY LCC

\ =

AEI0AOYNON TNG OIKOVOMIKNG arnodoong

~ HIag enevouong Kai EMAOYn TNG N, O\
BEATIOTNG OIKOVOUIKNG AUGNG ano pia ¢

O€IPa AAAWV EVAAAAKTIKWV,

BEATIOTN Xprion wg epyaleio Awng
anopAcEWV

Intelligent Energy | :: | Europe
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2TAAIO EGAPMOIMHz MEGOAQY LCC

= Mnopei va epappooTel 0 dlapopa oTadla EVOG
£PYOU, ONwWC:

Opwg,

Ma napadeiypa, otav epappoleral oto oTadio oxedlacpou,
EI'IITUYXCIVETCII UEYIOTO OPENOG: PE ANOPACTEIG Anod To

IKO OTAdIO AMOMEUYOVTAl ACTOXIEG Kal

avcmon: £0UATIKOTNTA GTNV NMOPEIA TOU £PYOU
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ENEPFEIAKH ANMOAOTIKOTHTA ZTO 2XEAIAZMO, THN KATAZKEYH KAI TH AEITOYPIIA ENOZ KTIPIOY

2TAAIO EOAPMOIMHz MEGOAQY LCC

The chance to influence LCC cost reductions (Blanchard 1991) grows smaller when projects are converted
into bricks and mortar as shown in Figure 8.

LCC Cost Reduction
Opportumty

Conceptual | Demonstration Production
And Validation i And
Salvage

>@ >

Acqusition Cost Sustamning Cost  End
Of Lafe

Construction

Life Cycle Span

Figure 8: Funding Trends By Commitment And Expenditure

Intelligent Energy | :: | Europe



LCC Q2 EPTAAEIO AHWHZ AMNO®AZERN

Alatnpw n Avakataockeualw;

AnoTiunon evaAAakTIKWV OXEDdIwV
(T1 €idouUC KATAOKEUN va XPNoINonoinNow;), N ouykpion
EVAAMAKTIKQV npodiaypapwv (TI UAIKG va
XpNOILONoINow;) N  anoTiuynon  &VAANGKTIKWV
OTPATNYIKWV avaKaTaokeUnc.

To oTdoio epapuoyric kabwc kar n kKAuaka epapuoync Tne
LeBodou LCC kaBopicerar aro Tov EVOIAPEPOLIEVO MEAATN
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ENEPIEIAKH AMOAOTIKOTHTA ZTO ZXEAIAZMO, THN KATAZKEYH KAI TH AEITOYPI'IA ENOZ KTIPIOY

LCC Q2 EPI AAEIO NHWHZ ANODAZESN

210 0TAdI0 (oupn. KOOTOUC AEIToupyiac)

enévouong . Xpron oToixeiwv anod 1oTopika dedopeva,
OXETIKA €pya, OEIKTEC KOOTOUC YId va NPoXwpnoel atnv enevouon i oxl N
VA NPOXWPNOElI OE EVEPYEIEG PEIWONG TOU KOOTOUG

2TO apxIko o€ BEPATA KATAOKEUNC, UNNPEDIWV, TEAEIWPATWV.

oTadio MeAETEC OKOMINOTNTAC KAl CUYKPITIKA I0TOPIKA OTOIXEId BACEl TOU

oxediacpou HeyeBoug, Xpnong, HEBOOOU KATAOKEUNG, KAN

ZTO OTGJIO TOU

AenToHEPN Anogaceic unopouv va An@BoUv kal aTn pacn TG KaTaokeunc. Asdopeva

oXed1a0HOU KOOTOUC KATAOKEUNG, ouvTnpnong kabapiopyoU and npounbeutes /

KATAOKEUAOTEC, €OVIKA TIMOAOYIA, OXETIKA €pya = AVAAUTIKN EQAPHOYN TNG
pnedodou LCC kal

AuvatoTnTa PEAETNG TUXOV aoToxiwv. AuvatoTnTad £PAPPOYNC AUTNG TNC
MEBOBOU Kal OE NEPINTWOEIG AVAKATAOKEUNG EVOG UPICTANEVOU KTIPIOU

ZTO0 OTGJI0 TNG
AgiToupyiag

OUYKEKPINEVWV
OTOIXEIWV KEAUPOUG Nl EYKATAOTACEWV I OUOTNUATWV Olaxeipiong, AOYw
nx. uwnAoU AeimoupylkoU KOOTOUC, UWNANG EVEPYEIQKNG KATAvaAwongc,
naAaidTnTac, aAiaync xpnoncg, Hovadwv ) CUCTNHATWY OTO TEAOC TNG
AEITOUPYIAC ToUG

- " . - 3 i = &
Intelligent Energy [ ] Europe = kane

s S|Jp cres



LCC & AEI®OPIA

(dnuoaiou N 101IWTIKOU TOHEQ)

EupUTtepoc oToxoC oc Eupwnaiko eninedo eivar n npowbnon Twv

QEIPOPIKWV KTIPIWV Kal O MEPIOPIOPOC TWV NEPIBANOVTIKWV ENINTWOEWV
ano Tov KTIPIAKO TOUEa

= Ta kTipia 0ev avTigeTwniovral HPEYOVWHPEVA WC &va naylo

KEQAAdIO. ZUPPWVa Kal PJE TOUC VEOUG KAvoVIOUOUC Kal TIC
oUYXPOVEC anaiTnoElC,

Kal

ONUEIWVOVTAl ONUAVTIKEC MPOonABEeIeC eAaxioTonoinong TNG

Intelligent Energy | :: | Europe

>
o
=
o.
g
W
o
<
wl
<
=
[
o.
>
(]
=
=
Wl
<
I
=
g
I
>
wl
X
2
s
=
I
=
)
=
W
<
[
<
Ll
x
W
o
W
-
I
=
()
X
=
=
(e}
=
o
c
<
L
X
<
=
wl
(-
o.
Ll
=
wl



LCC & AEI®OPIA

Me Tnv €pappoyn ano To apxiko oTadlo, TUXOV MEYAAn anwAeia
apxikou KOOTouG 6a pJnopouce va  anoTapIEUTEN  Kal  va
XpnoigonoinBei  oe  AMAEG Xproeig, oupnepIAauBavovTag Tnv
avantuén VeEwv TEXVOAOYIWV KAl  EVEPYEIOKA  AMNOJOTIKWV
NPAKTIKWV Kal ENEVOUCEWV OTNV AgIPpopid

H peBodog LCC anoTelei Baciko epyaleio
yia Tn BeATiwon Tng cmot')oo%q OTOV TOMEQ
TWV KTIPiWV OTN OUVOAIKR dlapkeia {wng
TOUC, ME OEIKTEC €MITUXIAC OCOOV aPopa
oTnv

Karavoun kooroug...

>
o
=
o.
>
W
o
<
wl
<
=
[
o.
>
(]
=
=
Wl
<
I
=
g
I
>
wl
X
2
s
=
I
=
o
=
W
<
[
<
Ll
x
W
o
W
<
=
I
=
()
X
=
=
(e}
=
o
c
<
L
X
<
=
wl
(-
o.
Ll
=
wl

Intelligent Energy | | Europe



LCC methodology flow diagram

Objective

Criteria

Identify parameters
and analysis
requirements

Confirm project and
asset requirements
and options for
analysis

w

Assembly of cost &
performance data

oo

Finalise parameters
for analysis

.
.

L4
Calculations

LCC analysis &
results

Geenes

Reporting

Interpretation &
reporting

Sustainabilit CLIENT ACTIONS
Analysis of brief Data collection Analysis Risk (optional) Outputs inout ¥ /
| CHPLES INTERFACES
1. Identify the main .
purpose of LCC Appoints
analysis (budgeting or advisors
option comparison)
| ; 2. Identify the initial 3. Identify extent of
scope of the analysi < sustainability (particularly
environmental) analysis
required and how it s
3 eyt Conﬁrm‘s scope
4. Identify the period 5. Identify need for & size
of analysis and the 9 additional analyses
methods of economic (risk/uncertainty
evaluation and sensitivity analyses)
6. |dentify project and asset requirements .
T
[ ==
l & |dentify sustainability . _
7. Identify options to be included in the LCC exercise requirements and options Selects/approves
and cost items to be considered € # for LCC analysis based on ) i
A, results of sustainability g options
—y assessment - -] =
l ~ur -
5 ” Assemble cost data
8. Assemble cost and time based data (such as . (( relating to sustainability
asset performance data) to be used in LCC analysis . options to be assessed
l ~ o = 2
10. Review risk Verifies
9. Verify values of financial parameters and strategy and carry out
e i B T T 3 i e parameters and
risk analysis (optional) risk strategy
v ~
11. Perform required 12. Carry out detailed
economic evaluation > risk/ uncertainty
analysis (optional)
v
13. Carry out sensitivity
analysis (optional) :
. 4
14. Interpret and -
$  present initial results - T~
e f FeedbackofLcC N | Reviews interim
findings into .
4 sustainability ) and final report
15. Present final results assessment process V4
"Life Cycle Costing (LCC) as a contribution to sustainable construction: a common methodologyvred format and —

David Langdon Management Consulting, May 2007, UK

re a final report




ENTA=H 2TOYz NEOYZ

XPHMATOAOTIKOYZ MHXANIZMOYZ

2Ta Vea XpnuaTtodoTika oxnuarta Kai
OTIG OIa0IKACIEG MPOKNPUENG KTIPIAKWY
EPYWV ornv Eupwnn,

XpnuarodoTikoi - pnxaviopoi  (ESCO’s,
XAT, ZAIT, kKAn) BeTouv

' oTov ~ TOHEd  TWV
KATAoKeEUWV, AaupavovTag un’ oyiv Tov
NPORAENONEVO XpOvo (WNC TOU EPYOU

Intelligent Energy | :: | Europe
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EPIAAEIA XPHzHZ LCC

onwc yia napadeiypa 1o LC-Profit (www.lcprofit.com)

(Eva epyaleio yia Tov &rnevoutr) 1 ToV I0IOKTIATN
akivriTou, via tnv avdAuon Ttou KOOToUuC OTOV KUKAO
(Wric EVOC VEOU 1 UrO avakaivion KTipiou)
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http://www.lcprofit.com/

ANNUAL COST ANALYSIS

Sample building

Infommation and assumptions

Aonual costs

hovozio

Axmoaal costs vith has dine Buro vahee

Baodog

Cale Tate of rebom 410 %

Basdine Baore dabe 15 Kops 2005

5 yeaxs
2000000 €

15/ heps 2005

Landlord's resp. Temart's resp. andlord's resp.

and cost

Total

and cost - tenant's cost annual cost

1 Capital cost

96 206 £
£ 33m?

96,206 £
£ 53/m?

2 Managernent cost

2ang £
£ 22

2,778 £
£ 2l

5,7ED £
£ 22

3 Operating cost

E0.210 £
£ 22m2

111 452 £
£ E1/m2

172,262 £
£ 94/

4 Maintenance cost

9557 BT £
£ 3,223m2

434 445 £
£ 237m?

T0,625 £
£ 39/

10,062,761 £
£ 5,499/m?

Surn annual costs
per square metre
per employes

71T e £
£ 3, 3100mz2
3,239,261 £

=
Cistribtion
capltal/ Mg corte

a4 301 £
£ 298/m2
181,367 £

F3.4135 £
£ A0z
24,472 £

10,337,097 £
£ 5,649/m2
3,445 699 £

3

Calculated boy:

Dirfribution MOM

©

Dlvietwutiod oM
1% ranl

%

i

Lol

EMathas

(REF: LCC REFURB / IEE SAVE, CRES —

15/ Mot 2005

Energy Policy Division)

LC-PROFIT

Aeéouéva acaywyr']c;'

XPNON KTIpiou, €NIPAVEIa KATOWNG,
KAaTAOKEUTN, VEO KTipIO N avakaivion,
npoUnoAoyIoHOG Epyou, £Tog & dlapkeia
KATAOKEUNC, apiBPOC aTOpwy
npoBAenopevn diapkeia {wrg,
NUEPOMNVIEG ayopag, % 1810KTnaidag,
NPOoBAENOUEVOG TOKOG, KOOTOG
ao@aiiong

dedopEVA oUVTNPNONG Kal kaBapiopou
NOoOTNTEG VEPOU / anoBAnTwV /
anoppINHATwWY

KOOTOC Slaxeipiong

KOOTOC KaTavaNGKc')psvnq své:pyslaq

UAIKG KATAQOKEUNG TOIXOMOliag Kal
TEAEIWPATWV HE AVTIOTOIXEG enlcgavasg /
NOOOTNTEG KAl KOOTOG ava Jovaoa
METPNONG, NPOBAENOHEVOG XPOVOG
ouvTnpnong

OMOIWG yia H/M kal nAekTpIKO €E0NAIOUO
EVAAAAKTIKG OevapIa TEAEIWPATWV Kal
KaTaokeunc KaAUupouc




E AEAOMENA EIZArQrHz - N4

O1 unoAoyiopoi LCC og apyiko oTadio oxediacpou eEapTwvTal ano
Ta d1abeaipa dedopeva

= Anpioupyia evOg AMOTEAECHATIKOU CUCTAUATOG
KATNyopIonoinong KOOTOUG Kal OEQOPEVWV EI0AYWYNG OUMBATNG
LE Ta epyaleia ayopdc

= Anpioupyia IKavou GUCTAHATOG anoBnKkeuonG SEQOUEVWV Kal
avTtaAAayng oToIxEiwv
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A=IONIZTIA AEAOMENSN EIZAIMQAHz

= 'OTtav epappolertal n pedodoc LCC,

Kal Ta OlIaPOPETIKA *
otadia nou Oa npenel va akoAoubnoel yia eva ("=
BEATIOTO anoTeAeopa

o0
= Id1aiTepn npoooxn OIvETal OTN @

2TOXO2
H EZAZOAAIZH A=IOMNIZTIAZ KAI AIA®GANEIAZ TQN ANOTEAEZMATQN
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YN TO EYPCQIIAIKO EPIO LCC-DATA

Intelligent Energy for Europe / Eugunc Evépyeia yia Tnv Eupwnn

Ol QUUETEXOVTEC OTO EPYO €ival:

e SINTEF Building and Infrastructure, NopBnyia (cuvtovioTng £pyou)
Austrian Energy Agency (AucaTpia)

o CityPlan (Togyxia)

e Berlin Energy Agency (lepuavia)

e Keévtpo Avavewoipwy MNMnywv Eveépyeiac - KAME (EAAGOQ)
 Building and Civil Engineering Institute ZRMK (ZAoBevia)

12/2006-05/2009 (30 prvec)
http://sintef.no/content/pagel 17094.aspx

Q¢ guvexeia Tou Epyou LCC-REFURB: Integrated Planning for Building Refurbishment - Taking

Life-Cycle-Costs into Account (odoxAnpwbnke o 2005, KAIE / AisuBuvon Evepy. MoAITiKiiC)

ENEPFEIAKH ANMOAOTIKOTHTA ZTO 2XEAIAZMO, THN KATAZKEYH KAI TH AEITOYPIIA ENOZ KTIPIOY
°

Intelligent Energy | | Europe


http://sintef.no/content/page1____17094.aspx

2TOXOZz EPIrOY LCC-DATA

vH xpnon Tng peBOdou G Pacikn _ NapapeTpo
OAOKANPWUEVOU Kal AMOTEAECUATIKOU OXEOIAOHOU  Yid
BEATIOTN  EVEPYEIOKN Kal  OIKOVOMIKN ~ anodoon
JlakponpoBeopa

v'H Onuioupyia NANPOQOPIaKWV EPYAAEINV OXETIKA ME TO
KOOTOG KTIPIWV TOU TPITOYEVI) TOPEA OTO MAQIOIO TOU
KUKAOU (NG TOUG, ME €UPACN OTO EVEPYEIAKO KOOTOG KAl
TO KOOTOC OUVTNPNONG Kal AEIToupyiac Toug
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&

#%'® KYPIEZ APAZEIZ EPFOY LCC-DATA

1. Anuioupyia Koivrig Baong dedoPEVWV. O BEpaTa KOOTOUG
KUKAOU {WwNG OTOV KTIPIAKO TOMEA (KATAOKEUAOTIKO
KOOTOC, KOOTOC AEITOUPYIAC, KOOTOC CUVTNPNONG, KAM)
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ENEPFEIAKH ANMOAOTIKOTHTA ZTO 2XEAIAZMO, THN KATAZKEYH KAI TH AEITOYPIIA ENOZ KTIPIOY

2YZTHMA KATHIOPIONOIHZHZ KOZTOYZ

>UMQWVa Pe TNV katnyoplonoinon atn NopBNYIa: wew nordic standfara

Main Item

Definition

Sub-categories

Capital / apxikd kOaTOG

All investments towards completion
decommissioning by the end use of the facilities

including

11 Project costs / 19 Remaining costs

Administration /
AlayelpioTIkO —  BIOIKNTIKO
KOOTOG

Activities for administration, required payments and
insurance costs

21 Taxes and fees / 22 External costs /
23 Administration and management / 24 Insurance/ 29 Various

Operation / KOOTOG

Aerroupyiag

Include daily, weekly and monthly activities that are
repetitive within a one year period for building and technical
installation systems that shall satisfy given functional
demands and requirements

31 Operation and inspection executed

by own employees

32 Operation and inspection executed

by external companies

37 Outdoor operation and inspection
executed by own employees

38 Outdoor operation and inspection
executed by external companies / 39 Various

Maintenance /
ouvTrpnong

Include all activities and efforts put forward in a period of
more than one year. For example, planned maintenance,
replacement and emergency repairs, so that the building and
technical systems satisfies the original level of quality and
functional requirements.

41 Periodical maintenance of exterior

of the building

42 Periodical maintenance of internal

of the building

43 Replacement of exterior / 44 Replacement of interior

45 Emergency repair work for exterior / 46 Emergency interior repair
49 Outdoor

Developing
avakaiviong

Includes activities as a result from change in demand from
core activities, the authorities, total refurbishment, or all
activities to raise the construction standards in relation to the
original level

51 Development and upgrading of exterior of the building
52 Development and upgrading of internal of the building
59 Development and upgrading outdoor

Consumption /
KaTavaAwong

KOOTOG

Consumption includes resources in terms of energy, water,
and waste handling

61 Energy / 62 Water and Drainage / 63 Waste Handling / 69 Various

Cleaning / KOOTOG

kabapidTnNTag

All activities inside and outside for satisfactorily meeting
cleaning demands

71 Daily/Periodic / 72 Main cleaning / 73 Special cleaning
74 Window cleaning / 75 Fagade cleaning / 79 Outdoor cleaning

Service / KOOTOG

€gunnpeTnong & Upubung
Aerroupyiag

All non-building related activities in support of the core
activity
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81 Security and safety / 82 Reception/switchboard
83 Mail / 84 IT service / 85 Moving / 86 Catering /
87 Accessories/copying / 88 Administrative support
89 Furniture and inventories




AMNEYOYNETAI 2E:

= MeAeTNTEC
= KOTAOKEUAOTEC

= IIOKTNTEC Kal €Taipeiec Olaxeipionc &
avanTuénc akivnTng Nepiouaiac

XpNUATOOIKOVOUIKOUC GUUBOUAOUC
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AIMNEYOYNETAI 2E:
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, OIOTI:

= 'Exouv nyeTikO poAo otn diadikacia ANYnc ano@acewyv 00OV agopda

oTtnVv aflonoinon kai AIToupyia TnS akivnTng nepiouaiac

EmBapuvovTal To KOOTOC AEITOUpYiac, ouvtnpnonc, kaapiopou, KAM
TOU KTIPiOU TOUC

‘Exouv Tn 5UVGTOTr]TCI va €EeTaocouV TNV OIKOVO|JIKI’] CII'I050TIKOTF|TCI NG
enevduong, WOTE Ol napaéoolaqu TAKTIKEC va yivouv Mo
evOIAPEPOUOEC Kal E MPOONTIKN

AvTioToIXQ,

ouvnOwc Oev e@appolouv TN MPEBOdO AOYyw TOU
NEPIOPICUEVOU POAOU TOUC, OTOV OXEOIAOMO Kal TNV KATAOKEUN TOU
epyou. Me Ta vea xpnuaTodoTIKA OXNKATA Kal KTIPIAKOUC KAvOVIGUOUC,
Ba odnynBouv va epappocouyv Tn PeBodo LCC wg EpYAAEIO OIKOVOUIKNG
avaAuong Baocel evepyelaknc anodoong os Babog xpovou
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2YMIMEPAZMATA KAI NPOOMNTIKEZ

= Avaykn yia npowlnon TnG &pPApHOYNG
EPYAAEIWV Kal HEBOdWV avaAuong KOOTOUG
OTOV KUKAO {WNG OTOV TOUEA TWV KATAOKEUWY,

YId VEQ Kal uno avakaivion KTipia

= 2XETIKN _EVNUEPWON va EMUMAEKOHEVWV
(POPEWV, IDIWTWV KAl ETAIPIOV Kal evBappuvon

 &pPApHOYNG KAIVOTOPWV aélKacnwv oTn Anyn
anopacewv
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