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To epyo KNOWNNEBs

EpPYAAEia via TV npowOnon TV
OUVIOTWHEVWV HETPWV TWV EVEPYEIAK®DV
EAEYX WV

Evoouatwon TwV MPN-EVEPYEIAKWV OPEAWV TwWV ENEUPACEWYV EVEPYEIAKNG

anodOoTIKOTNTAC OTOUC EVEPYEIAKOUC EAEYXOUC YIa TNV EMNITAXUVON TWV XPOVWV
uAonoinonc Touc.



EpyaA&gia nou €xouv avanTu)XOei

[la va A&IToupynoouv cwaoTa Ta EPYAAEIa NpeENEl va evepyonoinbouv ol

UOKPOEVTOAEC
Ta epyaleia dev AsiIToupyouv o€ npoypappa Excel naAaiotepo Tou 2019

Kal Ta duo gpyaleia ouvodeuovTal anod gyxelpidio xpnong - AIABASTE TO!!!

SIS

Ta epyaleia dgv npooTaTevovTadl - AUTO ONMAivel OTI EXETE NpooBaon yia va Td

avaBabuioste (aAAd €nNionc YUNOPEITE va TA «ONACETE>)
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Evronionog Twv NEBs

= [a KGBe NpoTEIVOUEVO PETPO evepyelakng anodoonc Ta NEBs Ba npenel va noooTikonolouvTal Xwpic va
unapxel n duvatoTnTa XPNOoNG NPOEMIAEYNEVWY TIHWV (TOUAAXIOTOV Yia TNV wpa). QoTtoco, noAAad NEBs os

NOAAEC €TAIPEIEC NOU £xouV NON nMoooTikonoinBei, duvaTal va BewpnBoUv WG NPOENIAEYUEVEC TIMEC.

= NEB - O noooTIkOC NpoodlopIouOC YiveTal yia KaBe NETPO evepyeiakng anodoonc (EEM)

= [IpoKeIJEVOU va Yivel katavonTo av eva NEB €ival oxeTiko og kGBe nepinTwon, 8a np&nel va anavrnbouv
TPEIC KAIPIEC EPWTNOEIC YIa KaBe eva ano Ta NEBs.

1. Yndapxel aAAn e€oikovopnon XpNHAaTwy eKTOC ano Tnv €€0IKOVOUNON EVEPYEIAC KATA TNV €QApPoyn Tou
EEM;

2. MMola €ival n yn-xpnuaTikn npooTiBepevn a&ia and 1o EEM yia Tov neAdTtn N Touc unaAAnAoug; H

auvénuevn a&ia uerappaleral o€ npooberTo gl00d0nua. .x. ol NEAATeC BeAouv va ayopdoouV nNeEPICOOTELA aro 1a
rpoiovra uywnAncg rnoioTnTac

3. H e@pappoyn Twv EEMs pnopei va cuvenayetal JEiwon onUavTikwy KIvOUvwY nou petappaleTal o€

au&non TN NpooTIBEPEVNC a&iag Kal JEIWON TOU KOOTOUG. /1.x. LEIWUEVOC KiVOUVOC aOBEVEIAC TOU MPOoowiKoU

' hnown,naaw .
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KaTtnyopiec NEBs

'Exouv npoodiopioTei duo Tunol Twv NEBs
= MoooTikonoinueva (vouiopaTtikn a&ia) NEBs — NEBs yia Ta onoia unopoupe va
dWOOUHE NEPIOOOTEPO N AlyoTepo akpiBn a&ia (yia napddeiyua - peiwpévo kéoTog
ouvTripnonc kard 300 supw Tnoiwc) O OIKOVOUIKOUC OpOouUC.
= Mn noooTikonoinueva (xwpic dnuioupyia ecodwv) NEBs — NEBs yia Ta onoia
yvwpiloupe OTI CUPBaivouv KaTta TNV NPOTEIVOUEVN EPAPPOYN TOU HETPOU
EVEPYEIAKNC anddoonc, aAAd dev pnopoupe va dwooupe akpiBn xpnuaTikn a&ia (yia

napadeiyua, BEATIOUEVN MOIOTNTA EOWTEPIKOU Agpa, npdoivn IKOVA TNC ETAIPEIAC).

Ynapxouv NEBs yia Ta onoia ynopoupe va dwooupe akpifn a&ia aAAa dev ival

xpnuaTikn (yia napddeiyua, n arrayn e ypauunc napaywync odnyei o< psiwon Tou BopuBou Kard
10dB).

@R’OEBS




NoooTikonoinon Twv NEBs

[Mpenel va €ival yvwoTo:
= XpoVvIKOG NPpoadiopIioHOG epPaviong evog NEB
= ApxIKO — ggavileTal oTnv apxn TnG epapuoyng evoc EEM (yia napadeiyua, nwAnon naiaiwv Kivntnpwyv, ol

orioiol avTikaBioravTal e VEOUC)
= ETAolo - epavileTal kaBe XpoOvo PETA TNV €papuoyn evoc EEM (yia napadeiyua, UIKpOTEPO KOOTOC
ouvTnHPNONG)

= [ep1odikd — oupBaivel o€ TAKTA XPOoVIKA d1ACTAKATA N O OCUYKEKPINEVA XpoVvika diaotnpata (yia napadeiyua,
nAUCILO Npooownc LOVWUEVOU KTIpiou KABe 10 xpovia n EKNTwon Popou akivnTnc nepiouoiag yia 5 xpovia

UETA TNV avakaivion KTipiou)
= Mola gival n povada HETPNONG
= o110 €ival To KOOTOC HIac Hovadacg [EUR/sToc yia striola NEBs; EUR/uovada yia apxika NEBs)

= NMooeg povadeg 6a unapyouv

O noooTiko¢ npoadiopliopoc Tou NEB viveralr noAAanAacialovtac To KOOTOC TWV HOVAdWV ME
TOoV apiOuo Twv povadwv. QoTO000, N EPAPUOYN TOU JETpou Ba eEakoAouBei va eival
UMNOKEIPEVIKN AOYW TNG avTiAnyng Twv uneubuvwy ANWnc anopacewy.

©




Mn noooTtikonoinueva NEBs

= [a Ta un noooTikonoinueva NEBs, katd Tn O1dpKEIa TNG EVEPYEIAKNG ENBEwPNONC NPENElI va GUAAEEOUE
nANpPoPopiec anod Toug uneuBuvouc ANWNnG anopacswyv TNG €Taipeiac (Top Managers). ©a npénel va
OIEUKPIVIOTEI N onNUavTikoTNTa (€ival UNOKEINEVIKO TO NOCO ONUAVTIKO €ival) Tou PN nocoTikonoinuevou NEB.

1 - noAU xapnAn onuaocia
2 — XaunAn onuaoia
3 - M€on onpaocia
4 — yeyaAn onuaoia
5 - noAU peyaAn onuaacia
= Av €va EEM 0d¢gv €ival oikovopika e@ikto (AapBavovrac unoywn TNV €€0IKOVOUNGN EVEPYEIAC TWV HN
noooTikoTikonoinuevwv NEBS) TOTe To epyaA&io pag 6a dwaoel VOUIOUATIKEG TIMEC YIA JN MOCOTIKOMNOINKEVA

NEBs - AuTtn n Tign d€ixvel n0oo peydaAa €ival Ta un noooTikonoinueva NEBs €101 woTeE va KATAOTEI
OIKOVOUIKA €PIKTO eva EEM.

= AUTEC Ol TIHEC TwWV un noooTikonoinuevwyv NEBs Ba npenel va napouciacTouv otnv AvwTtaTtn Aloiknon TnG
TIREIaG. H ouvdeon auTwv Twv agiwv pE aAAa KOOTN OTnV €Taipeia Ba gival eva onpavTiko OTOIXEIO

IPANEBwu n Aviratn Aoiknon va anogaciosl yia Tnv epappoyn EEM.



Mn evepyeilakeg eninTwoEIC (NEI)
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NEBs evavTti NEEs

= Ta NEBs ouvnBwc sival eTnoia, aAAa ol NEEs ocuvnOwc eival apXIKeg ém o(peAN 6a npokUWOUV PETA anod KAMolo

XpoVvIkO d1aoTnHa, aAAa 6a kataBAnBouv npoondbeiec oTnV apxn TNG EPAPPOYNC TOU PHETPOU EVEPYEIAKNCS anodoong

= O1 avBpwnol ouvnBwc divouv PeyaAuTepn onuaacia o€ KaTl Nou cupBaivel Twpa napda o€ KAt nou Ba ocupBei og Aiyo

Kaipo ano Twpda

= AKOMN Kal av n npaypaTikn 6Tk TiuN Twv NEBs €ival peyaAuTtepn anod Tnv npayuaTikn apvnTikn Tipn Tov NEEs, n

avTiIAauBavopevn apvnTikn €nidpaon Twv NEE €ival cuxva peyaAuTepn ano tn BeTikn €nidpaon Twv NEB

- MpaypaTikn TiPN - Mepiypagel Tnv npayuaTtikn a&ia evog npayhaTog Ye BACN Ta AanNOTEAECHATA UNOAOYICHOU

> AvTIANNTA a&ia - nepiypagel Tov TPOMNO PE TOV 0MN0io KAMolog avTIAauBAaveTal Tnv NpaypaTtikn TIUN PE Baon

O1aPOpPETIKOUC NApAYyOVTEC
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OHpadecg evdiaPpepopEVWV — dlapopeTika NEBs

TpeIc KUPIEC OUAOEC EVOIAPEPOUEVWV:
= YneuOuvol Anwnc anopaocswv (top managers): Anogacilouv gav 6a
£(papuPooTOoUV N OXI Ta PETPA EVEPYEIAKNG ANOd0ONC
= EpyalOpevol: Acv £xouv AUECO AOYO OTNV €papuoyn, aAAa Biwvouv Ta opeAN
= ATopa xapa&nc noAiTikng, NOHOOETEG: OcAouv va uloBeTnBouV Ta PETPA
EVEPYEIAKNC anodoonc Kal enionc va enw@eAndouyv, av Kal Ta opeAn Toug

dlapEPOUV anod €KEiva TWV UNEUBUVWV ANWNC anopaocswyv

[KC'IGE opada evolaPePOPEVWY anokopilel d1aPopPETIKA OPEAN ano TO iOI0 JETPO EVEPYEIAKNG
anodoong

To TOOL1 gotialel mepLlocOTEPO 0TOUC LTIELOUVVOULC AN NC amodpAacewv
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Mapouvotiacn TOOL1

https://e-sieben.at/Downloadables/TOOL1 KNOWNNEBs.zip?m=1741605975&

gﬁﬁBs


https://e-sieben.at/Downloadables/TOOL1_KNOWnNEBs.zip?m=1741605975&
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P NEBs

Integration of non-energy benefits into energy audit practices
to accelerate the uptake of recommended measures

TOOL1 is a tool that helps energy auditors identify and quantify the non-energy benefits (NEBs) of energy
efficiency measures (EEMs) for their company. The TOOL1 is based on the experience of KINOWnNEEs project
partners, who developed a NEBs matrix with approximately 130 000 data points.

Thea tool is availab languagss.

Chooss vour lanzuall

For more information
Contacts skodoma@elodoma.lv
WWW  https:/www.e-sicben at/en'projects 22003 knownnebs phe

The ENOWnNEBs project has received funding from the Evropean Union’s LIFE21-CET-AUDITE programme under grant
agrzement no. 101076454, The sols responsibility for the content of this docuvment liss with the avthors. It does not necessarily
reflact the opinion of the Evropean Union. Naither the CINEA nor the Evropean Commission is responsible for any use that
may be made of the information containsd hersin.
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TOOL2

= OAOKANPWHEVEC OLKOVOMLKECG LETPNOELG:
v' NPV (KaBapr) mapouoca afio): MoooTKomoLeL TN HaKpOTPOOECN OLKOVOULKT BLwoLpoTnTO
v IRR (EowTtepKO¢ puBMOC arddoonc): MeTpd tnv armoSoTKOTNTO TNE EMEVOUONC
v'ROI (Art6Soon emévduonc): ArAoToLEeL T oUYKpLon ME GANa €pyal

v  EvawoOnoia & Avaluon Zevopiwv: EAEyxel TwC ot 0ANOYEC O BAOIKEC LETOPANTEC (TLLEC EVEPYELOLG,
KOOTOC epyaociog K.ATt.) emnpedlouv To CUVOALKA ATTOTEAECHATA

v  CAPEX avaAuon: Erutpenopevoc mpoodloplopoc KOOTOUC LETPOU EVEPYELAKAC OIOS00NC
= Atvovtocg xpnpatikn aéia ota NEBs kat ta NEEs, mou v punopouv va toocotikomoln8ouv
= Mpoodata avantuypEvog deiktne opEAouc:

v Evac eviatloc, eUKOAOC oTNV punVeia oplOpOC Tou cUVOETEL OAOL TAL TTAEOVEKTAMOTOL KOLL TOL
LElOVEKTAOTA o€ pia BaBuoloyia, Bonbwvtacg toug evdladepopevouc va anodacioouvv
YPAYOPO YLAL TN OKOTILLOTNTO TOU £PYOU
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https://e-sieben.at/Downloadables/TO0OL2 KNOWNEEIs.zip?m=1741605987&
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Integration of non-energy benefits into energy audit practices to
accelerate the uptake of recommended measures

TOOL2 iz a new holistic tool on evaluating energy related investments.
The TOOL2 is based on the EN standard 17463:2021 “Valuation of Energy Related Investments (VALERI)™ with
additional new calculation approaches for analysing the monetary effects of NEBs on energy efficiency measure
implementation.

Thea tool is availabla in ; Fuages.
Choose vour languags: ‘ -

For more information
Contacts skodomad
WWW  https./www e-sichen at/en'projects/ 22003 knownnebs. phe

The ENOWnlNEBs: project has received funding from the Evropean Union’s LIFE2Z1-CET-AUDITS programme under grant agreement
no. 101076454, The sole responsibility for the content of this docsment lies with the asthors. It doss not necessarily raflect the

elkodoma.lv

opinion of the Evropean Union. Neither the CINEA nor the Evropean Commission is responsible for any use that may be made of the
information contained hersin.




Eicaywyn AEOOHEVWV

ry

KNown

NEBs

Input data
Energy efficiency measure category Production line
Energy efficiency measure from category Replacement of the equipment
Energy efficiency measure description Replacing of cheese production line
Cost of energy efficiency measure (CAPEX) 300000|EUR
Energy

All types of type (up

saved energy to 3
Saved energy type (electricity, heat, e.t.c.) combined Electricity |Heat types)
Annual energy savings 77.4 18 59.4 MWh/year
Energy price (tariff) 100.95 165 81.54 EUR/MWh
Energy cost savings 7813.48 2970.00 4843.48 O|EUR/year
Share of equity capital 20%| %
Share of debt capital 80% | %

Interest rate of equity capital

Interest rate of debt

Discount rate

Annual price variation for energy

Annual price variation for not energy costs

Number of years to be considered




AnoTteAeopara

Results
Presentvalue
2000
NPV for the chosen period of 7 years (without 1000
NEBs) 1628|EUR Your investment in this energy efficiency
improvement measure has a positive value of . I II I I I I I I I I I I
NPV for the chosen period of 7 years (with NEBs) S470EUR. This means that the not quantified 12345678 9101112131415161718192021222324 252627 282930
5470 |EUR non energy benefits are not necessary for the 1000
investment to be economically feasible.
Non energy benefit impact on NPV
842 |EUR £ 2000
v h itive NPV [without NEB alv NEBs multiplier (changes in NPV due -=000
ears to reach positive {without s) cars to including NEBs compared to case [ 1.1819
ith no NEB inclusi 000
Years to reach positive NPV (With NEBs) 4|Years with no inclusion)
-5000
IRR for the chosen period of 7 years (without NEBs) RO_I for the chosen period of 7 years
29.4% {without NEBs) 92.6% -6000 v
ears
IRR for the chosen period of 7 years (with NEBs) RO for the chosen periad of 7 years (with
33.68% NEBs) 109.4% W Present value [without NEBs) W Present value [with NEBs)

EUR
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3 45 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Years

B NPV (Accumulated present value) (without NEBs) B NPV (Accumulated present value) (with MEBs)

Ta anoteAeopaTta epgavidovTal Kail yid TIC OUO NEPINTWOEIC

>'0OTav 0ev cupgnepiAapBavovrail ol enidpaoceic Twv NEBs kal NEEs

>'0OTav oupnepiAapgBavovral ol enidpaoccic Twv NEBs kal NEEs
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NMoooTikonoinon TV UN noooTikonoinHeEVWV NEBs

Results
MNPV for the chosen period of 7 years (without Your investment in this energy efficiency
NEBs) 948629 |EUR improvement measure has a negative value,
which means the added value of not
NPV for the chosen period of 7 years (with NEBs) quantified non energy benefits has to be
-6370|EUR taken into account. Please perform the
analysis of the not quantified non energy
MNon energy benefit impact on NPV benefi
242259 |EUR SLEi
y h itive NPV (without NEB a1y MNEBs multiplier (changes in NPV due
cars 1o reach positive (without s) gars to including NEBs compared to case | N/A
Years to reach positive NPV (With NEBs) 8|Years with no NEB inclusion)
IRR for the chosen period of 7 years (without NEBs) RG_I for the chosen period of 7 years
-28.3% (without NEBs) -§2.9%
IRR for the chosen period of 7 years (with NEBs) ROIfor the chosen period of 7 years (with
4.1% NEBs) -2.1%

gﬁEBs
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Sensitivity analysis
Parameter variation | 25%
Parameter
variation Parameter Base value High Low
25%)| Cost of energy efficieny measure (CAPEX), EUR 150000 187500 112500 Sensitivity
25%|Energy savings, MWh/year 170 212.5 127.5
25%| Energy price, EUR/MWh 125 156.25 93.75
25%| Energy price variation rate, % 3.00% 3.75% 2.25%
25%|Interest rate of equity capital, % 7.20% 9.00% 5.40%
25%)|Interest rate of debt, % 4.00% 5.00% 3.00%
25%| NEB quantification 1 1.25 0.75
NPV for 10 years without NEBs
Parameter Base value High Low
Cost of energy efficieny measure (CAPEX), EUR 35748 -1752 73248
Energy savings, MWh/year 35748 82185 —11]589'
Energy price, EUR/MWh 35748 82185 —10589'
Energy price variation rate, % 35748 43064 28?38'
Interest rate of equity capital, % 35748 27639 44418
Interest rate of debt, % 35748 31177 40493
NEB quantification 35748 35748 35748
NPV for 10 years with NEBs
Parameter Base value High Low
Cost of energy efficieny measure (CAPEX), EUR 27944 -9556 65444
Energy savings, MWh/year 27944 74381 -18493
Energy price, EUR/MWh 27944 74381 -18493
Energy price variation rate, % 27944 35260 20933
Interest rate of equity capital, % 27944 19371 37110
Interest rate of debt, % 27944 23111 32960
NEB quantification 27944 25993 29895
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AvaAuon gevapiowv

Scenario analysis
Include in
. Most likely
scenario
. Parameter case (base Bestcase |Worstcase
analysis (1- Scenario
. value)
yes; 0 - no)
0 Cost of energy efficieny measure (CAPEX), EUR 150000 150000 150000
1 Energy savings, MWh/year 170 212.5 127.5
0 Energy price, EUR/MWh 125 125 125
1 Energy price variation rate, % 3.00% 3.75% 2.25%
0 Interest rate of equity capital, % 7.20% 7.20% 7.20%
0 Interest rate of debt, % 4.00% 4.00% 4.00%
0 NEB qguantification 1 1 1
NPV with NEBs
Scenario Years to reach positive NPV 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Most likely 9 -16BE00 148618 -125188 -104238 83933 | £4080 | 44727 | osme0 | 7487 10464 27344 44985 £1598 77734 33583 108576 173883
Best case 7 -16BE00 -141247 -114334 -BB032 62151 | 36742 | 11796 | 12695 | 36740 60347 B3526 106283 128626 150564 172104 183253 214018
Worst case 13 -16B8600 -151912 -135757 -120117 | -104576 | -90318 | 76128 | -62390 | -4s091 -36216 -23751 -11684 2 11307 22256 32855 43117
600000
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£ 100000
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m— M st likely

Year

w—Biest case

112 13 14 15 16 17 1

w—Worst case

25 26 27 28 29
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AvaAuon Capex

CAPEX analysis
The maximum amount of CAPEX (p
Years 1 2 3 4 3 6 7 8 9 10 11 12 13 14
Permissible CAPEX wiihout NEBs 4418 8794 13128 17420 21671| 25881| 30051 34180| 38270 42320 45332 50304 54235 58136
Permissible CAPEX wtih NEBs 33595 38635 43619 48550 53427| 58251| 63023 67743| 72412 77031 81600 86119 50590 95012
Reduction of permissible CAPEX due to quantified
MNEBs 20177 28840 30491 31130 31796| 32370| 32972 33563| 34142 34711 35268 35815 36351 36876
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H anokAe€ioTikr €uBUVN yIa TO NEPIEXOUEVO AUTHC TOU APXEIOU AVAKEI OTOUG
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