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AGMBRATREIE, & TERIMENR, URRESTHERE. RETETFAXAERERERE,
BE WMREANBWRFEHELZHREMRGITE, #FHIE X P EILTHEX G ZEFRE T TR
Kl HAERAE AR EER A ARLEHTHTE, FIF BLIFIFE R LK A2 X FFE Z 5T
PRI, SRR EZNPHERLTERFTHZRERRZHIHE, TN FFIEE RFEE T HIHI
EAEERIHE, WRE/ETFER BT F R FIIFH A RECITHEAL (TEZRERE) 17FH93,
FEREERE AR EL PERAZA, (BTSN 3.64 557)

s A A BMIEEBE, S A RS W

341 BREZVHIRMITENEEZAINMEHERAFRNE - NEXAESERER, ErhiX—(E15,
EeEERAT MBI T EISH TIE, NERHDERARIFMEEERE., TEBFESHRL
THEIATZAAHYMBMTENEZEAST, ATHELATRITRES T U EEMT EHEAN I
BEiER. (1) ERAFRIAENENTRERNEREEM, (2) BRI EMERLIE
SItWETE (3) BHNMMARARERERRITIE SIESEAHNMEIFANTEAR (4)
BEAEXIARANARIR,  (5) PHEEMNESRIL.

342. HLAFRLERTIE HEUBEREBRAHNMERY L HERIRNKEEZRFL, HRE
HERAHNERFESENTHITL. BLEL N ErNIFEREIIEINERERN, A EaCH
ERZFRVNTITRANGT R, HHBERSEADEENERER., AN, MG EEMLERTT N
BOE. MEMBTREATEE. AEREHEL, LNBERATIANEERNBSBFIE —R S,
HURFEEBRITFINIRER, NAZEN—LEREMEXTR, HEDE TIENLLRIT.

343, AABRBERMUERBAXHENELIEEE X, HERINEME @, KREETHEE, &
FHNTERFTERANERNE N, FEKHBSARSENIE, a480E TENEN, ©E&5)
LT TN ASE., PELNRIEENRETAR: ETRNESMKET, £aEty#E
Talm, RBEREMBRGHATIZRHE LS BERERITHTRERE T, TAERITRXLRER,
ZEEANERZR, HINELTENFREAAXHNBREXL,

AP REDRAT B B

344, mhE (THIEZE) UK 2008 FEFHEMMAH (RHENM TSP EERQHANMEIEIK
BREEAR, AFRAHNMEREEMTE THE, AHNNMARNNEREREENEDNIRRY—
KE—10 E—HATTE LI T TR .

« Y, RERESEERNREHBRATENEREEAR, B RHNMERTHUZ SR
UTABFNEREESANMLETE. (1) BRREK, (2) REE. (3) BERSKIUER,
(4) ZEFMATHEXER, (5) Bir. IR REEAR.

« L, BLETBRBEENHIE (WRK, NEHERAGIR)  BEFFEREENH
MERER, W. (1) 87 WIFRRWME, (2) XHERMES, () FRB:E, (4)
RE Rk SN fn R TBTE T

« BF, BREESHUUKERBIFEGREHEANEE. NESTHE, KEFEMBEES 84
HIANTE Y IES TR,

46. XA TIVEARZ—EA (1) TERRERIVE (BSR40 GBIT 233312009, B AR MARE R ERFQSB%AM 2009F3 511 H),
(2) BIE 47T NRNEERBIER,  (3) 2009 FROMN LR EEIRE EN 16001, E#EEMAEFXRA (Fl4EE, 20 DIN EN 16001:
Energy Management Systems in Practice)

33



H
}‘
il
ll
~
L
e
<=t
=
=S
)

R ES

o ¥, FERBEI(EE, WHEEAE. BARMBEIRIHRIER ?%I%ﬁﬁﬁ\ﬁ
ﬁ%%l@%ﬁﬁ% KEYIEATAFEERIEEOR BEIENFTFEREN,. BALERH, ¥ K&
/J_EEE/E. iﬁj]ﬂ /J_EEEJ\J\D

345 HAFERAHANMHNEREEARBCERYTAMBEXLETE, REZNEMINERT. &
NANFRBRIEFBARL NI L TIE, B, B AHYMEE fEﬁkkfﬁE%mﬂ%
FHEAEEMBEARNEBINIE, WIIMBHREEFITASDEL WEKAAE TE#HTIHHIFZR
B, —EERERGEREEAR N RFHESFL )0 [ REIESLH EEARGEZRNAEX
WP,

3.46. (tARRAHHNMNEFEREREAS RIEVNMHAENIARBESZ PHORE, SENA

HAMEREEARNKREEREAE, BAMEE, B —ENENQAHNE N LT RNERE
EAAQW%< ERBRES) . EEZREFBBUTM 2005 F 78 X AT A sERBFRE B R ZRY)
EIREEREEAR XIS FRMBBUTH 75% DREFREH T W HNEREEARETEE, #2009 5F,
4000 £ M5 E B BUTRRYA 99% HIER 7T — PEREEAR YV, EEBFTBUFEZNHEHER
ST E 10T Z[EHTT, fu425Aﬂ“AmﬁWM$ﬁm/Eﬁﬁ@$ A BRI AE
ERFAHEZRANZ DEEHBEARK), BHREREGMHHXBLAFT—PEREEAR, BE
ZF 2009 F 12 MXAHRAE 9 MATH LA TR EEAR 8,

3.47. ﬁ%%ﬁﬁﬂﬁi AR NIRRT, —LERABRERFROEREEAR, TR
NEE—1T2RN. ARZZ I AELAHTNMNEEREELTR, IELRE—PERAFZEREEEM
Hﬁﬁ%h%EEIWM€% BIMENEEK. EFYHHT %%Tﬁﬁ@ Fel@, WaET
E R R A R A AE ﬁﬁﬁﬁb%AMqu% ASMMNERBREETE, SBMLHNAT
SEHENERIE, EREENSNAZAN LR, MNGRZE. &\AéﬁwmhAﬂ%ﬁ
ZNERS fEEI¢$ Fit, BIEZANEREEARNTE2RN, BUAERR. REER
MEENRIFEEEM.

3.48. EAZSEEl. A EAIJLFR, %Aﬁﬁiﬁm]&“ﬁMﬂEF%H%fEEﬁ%%WE%E
ITXH HeETE | BRETK UB4ARBRNER. EFYEER/BENS. 42 TUHEEEE
BRI Mok Afgﬁﬁﬁﬁﬁimfﬁgﬁ ETHEERE — PRI IRAIE, AXMLETRET

(=0 l%km%ﬂw MAFTERERRNTUEREEEAR, IMEREXFELRERL (WM
E30) . EEBBABARERBUSTIAHTIREMENL. B2, BT IRESTENLEARR,
MBEZFEENBENERA, i, XEKABEEEENE (FEMP) MFERERE, BR800
MRITHFEMEEE,

3.49. BEREEARIANE, ﬁWAﬁ%—%EWHE Hpz - AR EEARNENZS
RHURZEHCERFERER, EREEARARSNZERREFENRBILE, NREHR,
WERNTAREL SHEHAZES ﬁﬁﬁ%W%y*?zﬁﬁLm?lﬂﬂLﬁEﬁ??% B H
WEAREMHNNTEBERICT, AENBNEXBAENERE, BAREY T FEEaNEHEER
EEIMIANIE (QEM) HIEA/ SOAILEREREIT (CEM) | RABEEEMEERE. Fh ﬁ%%ﬂ
BER BRI AVIAIEIE S, ﬁA¢%fEﬂﬁAﬁ%W%WEWFﬁﬁﬁw ENERRNER

BEESATDELIAE) SFALALBERERIFMERFIHTAENSEERR 9, XE4 ﬁlﬁ
MEMECENHARNFTEBERMAPAMLELIE. NZTHLZNTERAR, EEERIEDEA

47. 2 I, FEMP, Covered Facility Footprint and Energy Manager Assignment (Federal-wide).
48. 2494k Energy Plan 2020 ( “Energiekonzept 2020 ).
49. =1, Energy Manager Training.

34



BZE RDEEFRU AT TR T

10,000 Z &R EE MM L UEB ., EEBRKBBTARZLRZEMEBRNAE . TENLABFL S
NEAKPEER S A FE AR LIRS AIES 0, FE B /TR Tk s R E B Im )& E R fuEh
AREM, BHIEEFLLBIEBSIN T H)IHER TN T ERRBIRELS], IMHUAHER
TREVENEREED, TREAFTEZWAEQRHKYMRBAERANZTWIZNFE, S8
MEEREIRIT M ENE R, AREREIRID S ENEISE AL ERREL,

350. HALLHEEY, AHEANMEBEBRERMRETNTEAR EASHIBERATHETEEZREE
BEEFEAE), BEEAFTENRNS. WEBENE. BEST. FEER. RENALMEGI
2 (O&M) | HUETMERRIALLHES, ANtEEERINBMSITHEOTEARNS, F)lTT
BTV hs, KRFESEMEAKER. AHVATEEETERATEZRERE, NEERTIHNE
FAIR, THARBT RN AEVMEREEET (N— M EHNHEHFER % CREEIM, 5
PRERYAEBRERN) SWHAEFITS, AEEREEINERKE &SRR B EME
PR H RS, Fl, EEEHRNEFELKFLAELEF 7205 E—f%ﬁﬁiw W, ZwEl T
EAHEYAEE 4‘%1%ééﬁﬁﬁ J?E%ii?aﬁﬁ ESRBEEEARAEMRRTAMELER, EERRSME
EHmihe (Staedtetag) N HIHS 7 EH A BUFHELREEIEIER 5.

351 WMRSEFEFZRAAHVHETKEEBREERINHIE, REFSXKBUBFMENTR, EOAR
R EET RN ERIRERNANE, BFHEH T EE U TR

s BRENAENERANAHTMEHEZNERYEERREE N, RERZHUAHYGFIZER
MEAHBEFRREEN, BEE—TEARZENERRNAHYENERERY.

s RARBUGENARYMEEREERMHEARR, EEEENARNMK (WhRERVKSH—
PHENE) ARLEEBEEEIDZNFDAL., XTESEBE—EZENBORMER. (1)
M BRABAERNBDOAHNMEEEE M ARANNEREED, (2) BHIAEHXLHNED
R, (3) FAANERREEMAMIME L, L PHNEABELBERNATAT, (4) 4
LAL/ZFENHNIE . SIFRERE. BMATHARURIZNEEITL, (5) ARLHEZI

« FHEEMNRBREEERNTN AENERETERERHNE (WBUSTIRAIAER . K¥.
FUNFRETA) RFEHTEREEIETNIETCE. PREEENRBRAES %2,

 THERNE—LERAARNMEE LT NI IMARNTREN, AR XNTREMEER, o
BEREFIEMRZEFA,

352. ERBERARTERNEHBREFIEGFER. WKLY, AREEMLE. UXKEREE
M) ST ARERSE.

I eI V- R RERE B WA TR
353 EPYMNEAFENREREERNSAERTAMMEEEENEEMNR, EMRETE
BT ENAERE

o BIET 8 AR R EAL T B BARE LB A

o MEFYIAR A YDA R TIPETI 2R,

50. &I, AEE, Certification %1 Comprehensive 5-Day Training Program for Energy Managers.

51. 2l Jr 2 &2, Guidelines for Energy Management Overview |X % 8 [ 4 717 #/» 2= Information on municipal energy management ("Hinweise zum
kommunalen Energiemanagement"”).

52. ffi3% B FAR B2 A T E N TR NEREEMNRARFEETRMMEIR. X BIGH TERABEREVRETTMAET.

35



« EVRBUERNBMIA W NERX IR BRERTRERMNTRERE, HWELLEXF .
s WEETTHRETE,

3.54. PEALEHNFENRAAVMERLIENREARFITIREFENRIIT T REFNTIEE
w, KA TR T ANHTRERBIEEENEXRBR M, 7 EREERTHERNIE, PR
TTARARLHE T, URIIKRT BRI EMPRERERGHRARZK., NKZKE, FTELE
EIIMEZOENE—D IR EREIEWEARRNER TIE. (1) SUEEREERITRE. ¥ Xty
TEEZHITAMNEEREIHEE,  (2) SN AERNEL, MBEAEEINAIHIREMENGESEIEK
EMAMARSG, (3) BUBERENIMER, NI AEZNYEFENRFE, (4) 7 BeREBIEE
— TR BREBARTES. BUERETHFE, FHNFSENTREEZEE TEREN. XIFTE
ZENRMASHE N, FESTEBERBEFRENTE. @2 ARE X ARYEEIEY
SMpTEERSG, HERRFEBFNAHEEMAL LRGN RIENE,

3.55. HEZ /EREMEIENKE, ERYNERMEETIZERERIR. FEERL. EREBERM
PERE (MBFSINE . SMERIE) | TERFEREREURLFRERBR. &, HAFIREDERER0T
ERVEERERNRERAR, BLRVENEHREHBESHRANMERRAGES. B2
RAEMMNEE. MRBAYRZITE, ABFERBERENE. ORFTRUREANEESE, HE
BB HERBADERE 3. BNERERAIRSH, R SRT AN EREREZWRK, F
FERERBURN S ARKEE LBURTREHHARBSUREWE R, ESRXAASIENFNM,
REREBETRA—BRNA, N=FxlEXNENFHER BRIEEE T AN SBREIEELE
SH Y, RYRERMTAEMBIENRE. AHREENT NI R, BABNHREDRSE
BB A HAEEBER BR —NTEANIVENNERERERF. NEFMEEFTHE—HNESERE,
IS ARARFFRE), HEWEEFHRRAIT R, X THRE/N. IR ENRRY),
UEEXBENNTTEY. NS TREVWENEMBGELLHENERER, MYEMEBIELT
MFHRE, BRRERNEEER,

3.56. AHMMTEETKIUARZIEHEN, IRNQAHIBBRASBN 0T 2, HXNPEREZE
BNAFAMHETRLSENERITE. RERRNBEN, I XERLRANUT=%. (1) i
SREAMEF B ERNEMITE. XMCFKUREEENEY,  (2) fghEES R ERX
AR GHIRVERKERARNHEIITEMES, ) EREERS/ HBUDEINDTUTE.

3.57. EMTEMEERICR. TEBFIER IMNERME AL TIEEREIE L HY SR EFE
THTEMREEREXMCEK S EMMEHNRE T, FERBEBAAVENMRERR, REMLE LK
EANTIZEWERR. INEFESNMELITELIREMXWICFEE, REMRY. SEMERD
FITBEDBEL —. W THBLELBIT BN/ ARWICKRAENE IR HNE, TEFTES BT
BHERAIRIIE K AR R B PR B EREBUBFENE L.

3.58. XEITEMAGRS ., PEIEFMXALBZRYHEIOEFENTENZRS, PRIEXEETE
RSP EHRATNAB RS EREA RN ERRRBIE R ., BT DHEAR I8 URIER
SDHHHHEEI ®, XAKBHARFHEREAZREBRERR (NEEERGTITX) . @

53.USAID H 74, “Powering Health, Energy Management in Your Facility " | & — A4 3 A S E M % BHANINERNEST DA R BSIEIET,
(= I, Powering Health - Energy Management in Your Health Facility)

54. SEAENENY TR EASRESIBENXRKAR, BEEXBRITEBNAEZNERAMTEETHN, AFERK—BEBANE S
BRGSO, XA T EFESBRERNEA, Fli, TSRz 2, Portfolio Manager Methodology for Accounting for Weather
B —NEF 2 h1E K 8 S % B ER Y Benchmarking Guide for School Facility Managers, 1% T & X fid 2% 30 R R EE H% (HDD) *f
FEBARFEHNEIRHTISEAE, SELIERMINERTEIIRE, /7552 M Agence de l'efficacité énergétique F1 Quebec's Ministere de
I'Education 324, th T X AR FEAHAE R (CDD) MHIA NS REIRMTIE.

55. F 7R EHE S E R EN R R ER T ESE, S0 Taylor etal. 2001, China: Opportunities to Improve Energy Efficiency in Buildings.

56.2012/13 RBEZF, LXK BE AT T EAHLBRNEHITERIE, FHB G LIRS,

36



B ROMHEIFRUAHYNMTETIE

NRIZLPROBRMAER TR RN, B, BT5HARBLX, BRUEREREL LHRBITE,
MENRELRNERXERERE. BN, EENEERAZEXBNIAKREIAR, TATBFRNER
HENEHTET EEUEFERNBIBENEERNHATHAPTHEZEZRNY BRI
HERFEN, WEAZROOIEATHERET. ERBEET. AMIRFREXRETENRRILE.
BIE R HAM KBS THE DR R DA R AERER, FALHYMNE S TERERAH
BR BRI DR AT,

3.59. HEBRTEARETHENENE. HEXESEIIUTRE. (1) HESERFATIE, B8
REEREXNANTRERSE, UEERELGTRBETERDHHRE, (2) FEERXBKIENE
f#HRE HAREEANRERARE AFERAYATOREBRRRAFETES,  (3) FEH
ERYHERAZHETIE, ELANERYDAREATEDRTES,  (4) WEHRERDLEKR
TER, FENOITEEZRYABLZEKAITER, (5) IXEITMEBIHTHE, BRERLRHEE
WHESAE, (6) RKHAWESIEIRAEAFTNETEMITNGIE.

3.60. AHHMNEARZKERFNES %, Bt AHNMOHEARE N EHBUFE T AXREBR
AR AN E S RERERT B, MRAFANMNRRADE I WX EHERGEN—Br. THAL
HAMHERFOBOS T RAERBENSE, e SN BARERAETE, & ARV HY
RN, 7 FLIEHGREFEFHITE, OHEABEMBIREFEXE, Bt B IEE H
B FEE G ECHIZERYE L FE i R RIETIN HXBHIFES AR, (€
WA A FL T, BRA, X THLERFERGNER. EERE THLHIREHREZ
ZHEFE TREHIZERY, TXBKEEGEBHTHI Y, TP EGERY R ER I RERZL
KRECHFITE., F=, THLBLIYHHERY AR ERYFT FIFIRRMERE TEERA,
BRELBKETFINFEETEER., B, WRAAYHEECHIFPTIRRELR, SRR
RHITRAKE, BIFRAEFERSTHIE. RACHIEPER. XREREZSE P EEAER (IH
BREREFHE R THIRAIRER TR . B E LT T EUNIRT ARG E A 1774
ITEIFE, FRIFRGIRE S E LIS a8 R B T,

BFE 3.4 REDRERBER 5 i

XE "REZE THMREFRFRASAARMS (APPA) ZENAFREL)TA ERES
REH. OX WX REAFNFEFEERT—MAEHUERIE, B AT AELRENHE
HEA#T—MREMERNE XAHRASZEAFEATRALANA) . 2T E, &
AlERAWTE, CERXEZ, 2TOTEHZEEWEN T WD RBRA, F k% A RRT
RERNZF., B, FERMIAESEHREARZRT REAENR., —DLITH MR FTA
WEFRAWA KA, EUEAR / FRORBERBS AT ER, MM RIRERK, K&K
W R N BT A R IR A S

361 SR, —ERNBMANARFRERESFREAHNE, MRIAMEEDBALHEFARR,
RIRETFET UL TR ERREF B AEAEEREBNRNE. NNTENAERSE (ER
RZPERBBARG. HETOE) M/ R—LEBZNFEULKEN. BRI/ SXRESTUTENE,
EAEF R EEINRAR R EE T R RRRBERRIA, Hhrl, MRBRFRATRK—LX
BRDIGHENEER, LFRATRENXEZFYHTANNERFIT, HFLRFATRIITEHBRE
MXHRERE TR,

57. %2 M £25 ~ 2 Sub-Metering Energy Use in Colleges and Universities: Incentives and Challenges DI % Z8iAR k%, 4B SIE B 1750,
Building Information.

37



§

=1 = /\ AL N
HE. RN IRRE

D

)

oj0|

3.62. BRAFEFHRIAFFE /N, REDITEBLERER LERIEIAINEREE N E I BN EZHAED
7. EREIMGHTEERZRGN 10T, BRITEAKYMITUTERERD, HtsFEZ
BIENLERF, BERHNERNEERAANEESERETHAENERYETHIOIE,
DNEIDS=v 1L IR R 3= FN: bl &

3.63. ITEIEM/LREIN. REEZNERT BN TERBRIRTHANE T ZEZRNY R RERIT
BT, BENGEIZIHAHNMERITENFTREEREFEERN. At FIREAKRRELWT
PRI

o BEYEFRETHEBETLEHTINN, 7 E5HASFE—ELNRYHARL R ERE,
RELy, NEZTWTREE R EEN T I RERELH L EREm. . A%, TREH
X — T BHIE BT TESFYI KD LETY). —EHEHENEFNAFHES. BEER—T
WX FITFZE P FAR T EIE T, TE G5 E R ER A G £ AT, ET
X EEEEI G ERAERFIAE, [T E 55N E75 5 E R & HIERE,
BTG E. HolEXREREITTE (BRI ZEFERIER) . WIEHEMNTZEEFIATH
RUEHBRAIES, EFGERSS (DOE) 29 FB B TER A 1TE 77718 58, 1725 BT
W27 11 B R HIRIGFTL FKAE A £ T 7.

© SR TEEEIA B TR TEETELI LAY, AR LRI EFBERER, #X
HIFRHIBEIR 11 B BN SEA L HAE PROET). X BBARLIER AT AT E AL EH
E17, BATEFITERFRAAX, R EHIERIARIE SRR B PR AL LA
£ TR KR REFEH .

FEREREDRTTE, PR A T Y HE LRI

3.64. REREITERIEBREAE =S LT IRMA. X RERREFATHEIRITA SHSMTITE,
BE-LUHEN. LRFEITATENERGEN—KEF, BRNEFZIERMOBEELTITENALR
RE E BRPOUR: BUERENER. FERN/LOANGS), BRESMERRGINR
HEPERYRFENE N EN BRI,

3.65. HEREITEMR. HTRBERITHXREAGZH, RFITHNENDTRE, ZWHEMINARLHELE
BEITIE, XREEBBEEFITNEN. HXTHIHER. LHEERNELTE. £RH
TR ERMER BT LA

o H A EFRE R B R AL IEHZ 8. SEBRFITHENER MR EXEANTE
BREN, ENEERFRITHERESENAEAREFIEA TR, FRAFIESKEN
MTEARBTBYIDBEIOR., TPRNESRTEBIENAREFMER T ESHENGEKL.

o N LRTEEWIXNRYI 1 EGHERBEFN AT RE . ERNERFITT B THIAR
REAHNMNEIERITIRE, WERMHEXERFE. LR LTI TS,
M AT EREEEIHEBRARY BN AEEARR, T ATARYME SHHELHE
BEBR, FHNELTHIRTEAZHENERBWENIT, BTG XEHIREREET
SEEREMBES ELETFNEENR, HETERNDEEEIORSRMEFIANL. BT
BERARE, NAHYAMERIREREITHRX AR, FiEsRHEITERER, HEERITNE
NEREXEEM.

58. & II, FEMP, Guidance for Electric Metering in Federal Buildings.

38



B ROMHEIFRUAHYNMTETIE

o HITFIS, WHISEHITE, BiF P REHE xm%%ﬂ%& T B HIAR L, WA EMAE,
SEMBAEXNL I EANASEEEZSBIEE X, ﬁ%imﬁﬁﬁﬁ$ﬁAFﬁﬁ“me
P BEXBREETEH. SE2HNRAREEHIT (IGAs) /AT —EERTE MR,
FHRUNEBZELMIERMEA, M EXESFFZ WﬁAﬂmﬁﬁ MM TEEAER
Hit. WREFITHNENEA TIRANSEHNME . XJE?%T%E’]W DITER . A LERAIHA LR L
EERAKE. BT IETS. RAIEGEAMSTESE. HEAERTHEXESITH,
MERSEEWRBEERINIRE, EEAEE F$ﬁ“ﬂﬁw%%ﬁ% BB ARLENERT .
AW EMERT BT EE X —R %,

3.66. WBEEREHITIREITHESER. MNEEFITERE AT THEITER,. MEMAEERETE T
U'\'inﬂﬂi%ﬂiiiﬂgﬁi‘l‘ﬁﬂ’] MREEBEHFITN— N EZENE B ARKNMBUARBREE, Bantt
NMEESLEXATENREERERE, UREEFITHNENEAFTENRNREEZNEER
B, BLXEEFEERBERSERETER WREEHFRITHNENEN TIRAINBRBANENSHEIE ,

BANHNAMZELERFET T TRIERT? REHERB ZHFEEREFRITTEHFTERD X
BABXTohEnN DR, ReBEEENNTH, RFNAREERERFITHEMNMIMMER, A
JERREERH IR SLTX %Ehmkﬁﬁ$% BAAE, MARMNEREEND TEA—MNEITRE.

3.67. FZERIMERQFNMEERF T E R LAANSERENTEIE., . ZEY. HE.
=E. %luﬁﬁ@ﬁﬁlﬁﬁﬁ XHEAER, XFRFIMEANERGLEIHNAENA{IM (3
.7 ) BEMSTNARBEERY (WENEMREGENAHIE, EEEK
%&ﬁ& %%Eﬁ%imw ZHIT ERNAR TR SAEN TR, &R HH
AR fﬁﬁx EILBAEEA, HREERA S ENRARMMRYE. B RFEIT TERE—

AV 63,

3.68. HAET, TECHRERNKZHA fﬁﬁIWMWkﬂ TR TR A I B IR AT BEWEE T
%, ZHBERTRBERITIRERRNERBAETIEDN, RERE AL ZENITXBNEE
TREEIEF R, BRI R 1T (] ﬁﬁmm/ﬁﬁ%£%\ﬁ S5EEEAXEMENERERE
BHARATE —EZREERREANN., ZHERT. MEENIAHRENTESETR T2
%,ﬂxﬁuﬁh%%xﬂmﬁﬁﬁﬁhfE%mﬂ%%%,?%%EL%%[$ﬁﬁ%ﬁﬁﬁ
EMEKMTRETRMES, WRERBEITRHEAZX—A, EEFM—K "RATH R,
ABHERFITTHRMRANER, MRARER. SFAHIAS fﬁﬁfa% BHXHERKT
BENTROTHIAENERER, BNEREEX AR ESUET B R BB T,
R3S BUR Y B2 B SRR T I B R I X L E K

59. RIS SRR EETE, FEHTE— BuExE’] MEEMERRET, ARNEBNTERSAIRHEBANMEELS, BATERS
/\T/E%*ﬂﬂxmﬁzw‘%ﬁz —B /\ng% ERARBRALNEERIT LA, ARAHEELEEMEEE. ICREFEDENRERR
M RIS AR AT IR, R EﬁfrE’]ﬁﬁﬁfﬁ/\Aﬂ . S E =% Singh et al. 2010, Public Procurement of Energy Efficiency
Services - Lessons from International Experience p.78.

60.2009 &£ 7 Sy “Grenelle 17 SAEEKATE AN EINIE 2010 FRATHT —RADRE T, FAREEIRF TR 2012 FRETREI T 42
BUETE. HEE 2020 F 92 ZF AR AKBRFM 252 F AR B RBE. BT MBEMEZREIN (240 (2T EE B FMAAHEA
WEM L2 FHRBERYNZE) | #HESAHIY, SHEMABFTMENXBAEREREEERN. BIREE 2020 FRHLERAEFEMET
40%, S04 SEREPRERESE, "Grenelle del” environnement” M7 /5HEESETER, Policy and measures in the building sector [X %
Energy audits: state-of-the-art study.

61. < [E iz M 2007 FMA HTTES (2007-02S) Z5k A (VM BURIAY . EHRSMZE R 2007 F 6 AT A MBS A RNER
TRERETT, ERITESE fﬁiﬁééﬁﬁéff& 5%, 7ERE/EHY 4 DR FEAT 15%(Ofﬁce of the Governor News Release 2007),

62. 5 2009 FH4E, BEREERKBBEFAEENH 25% K "HAMBRY (XLRRYEFE S HKITBUFTIL D EEFER 75%) #1782 0RH AK
k., BZE2010F 12 5, £450% MERVE T 1 IFE, SERDZERK 38%, EﬁE REFERY 34%. FERIKIR. http://wwwl.eere.energy.
gov/femp/regulations/facility_ctsreports.html.

63. ?if’i% 2000 AR (REREIEES) %Xﬁ@%#ﬂff@@ﬁﬁﬂ’ﬂﬁ%iﬁz%%%%ﬁi&ﬁ%ﬁﬂﬁ@ﬁ, FH7E 2006 FRATT A, FEEEINE T ELSLIE

BERFIHRE NIRRT BN S, B2, SERITUR ARSI HXETEEENRETEEEERN, SELHMNE—LRNEKIKX.
aa HITRERE. FITEREZ ABAKNE ﬁJﬂi/ﬁ%/‘H S B RERANIN R X BX R ETEE . Framework Conditions for Energy Performance
Contracting % [EFReEEE (IEA) | Energy Efficiency Policies and Measures, Czech-Republic.

39


http://www1.eere.energy.gov/femp/regulations/facility_ctsreports.html

H
}‘
il
ll
~
L
e
<=t
=
=S
)

R ES

3.60. BEREITHLERF. —MME, SRFITRAERCOIMLEFRAZI IEFFRRARITEE
HAREZRY, XEXZRYA fﬂﬁ%%m HFEIFERECERINAFERFW AN, I THB
ENA-EERRERN/NEZRY), fmﬁ?ﬂELﬁEﬁAA&%%ﬁﬁﬁﬁﬁEE%ﬁ%ﬁ
T BUHERYNEREER. R%ﬁ%ﬁ f%%ﬁﬁ FARERHVMTRENIY, ERE
EER] . ~ AR B IRIE R A0S T AR e E$#hﬁi%ﬁ%ﬁ%xﬂ@$%%£$
TTIME, —REERHA. %ﬁ%ﬂ%%@aﬁﬂm BIEEMNFZ TS XEERE, Bt
BEFHENCERNERERRNYNEMBUEN R EREIE, N LBNBAEE SRR
EEMBNBEARLIIES, PEENFEEXFMEERERN, BARRYRETHEHFREHITE. X
BREERMNMERFFE AR,

3.70. HEHITIMHEEEK, MEWHﬁAAﬁm/ﬂﬂ KFE. NEELVEN ITEATIURE
VHIEEREIT A S EEENERIBETIT LIE. 8BREITNENAR, T W KENERBARE. §E
BRI ﬁ$ﬁh@ﬁ%?%ﬁ$ﬁ?%%-ﬁﬁﬂ%ﬁﬁ%*$ BXEERHRITNER
BEUTAZR. S EHEITIE NEERBARIRERI B EZRF &AL HE XL BIRNEAEEITA
BMEF., WEBEFITASIHMALREETEAN,. XUBREEFITAIHERMNETRERHF
BREVLENEITZE., BEFEEEFRITASIMAEPRENIAERFN, NBRASIREIANEEE
B EMHANRBARFTEBHNT VRN, INBERELENRRDEERNEREEITIHFHTIAL,

EEMNERBAZREEFRIT TENF A ERFE LM TUIHSENANEBESR, EXETERYIIE
BEITIEBINEEXK, ENEREFEITMEZMETIVRENERITLE FESNEEHE RS
JANIEIES,

AN RIS SL IR BERERS b Al

3.71. BERENAIREIEX LN fﬁimk R B RE IR SR f%&%%i%ﬁ%%ﬁ“,ﬁ%%
LR RTTENERY LRTERSG NS R UL EZRYNE RSN THRANIE. RN IRR
T%?Hﬁl%ﬁﬁumﬂiﬁﬁz@ &wmmm f%ﬁ%h Ho AT REREERTH
BIRY Y, REREMERNTHEAET . EENNERYBHIERNEREETRESEEY
BITHRFEZEHETNL, UESEXER fEEm%AHw&ﬁWL NYREFENTEI IR, &
FEXNTRRE R RERER TR, MR VBRNERERE. ADEESE.

3.72. BERNTBIMEN—FERIRHATER, UL ETEBR. BUREREMS EIHK
EENEM. EE—MERXT. KEENIHAINRIEAEZEEFTEMN, XTMXERNEX A
F—HEXINTTERERRANERSHMERLIE, BREENTHEENT RS, BRNERAYRE
B MRBRUNETEXMERERERH TR EMAE, EYREINEREHITIRELT.
RE—ENBEEAMAESRXANEABERE TN, HAEMBUEFKRK. HR, KA
AERREHFESENIERIER, NEVERERNER (NRZHEZRYME, BREARFES
AKHMEXZ—BH) . AR, BAWARER (EBe) . X, ARYMERAYH T RIEREN
A RERE BB IR X LEF RIS B T IT L

64. X bt 2 EF BB T RENDHEFNEZ40E, S FEMPEnergy Savings Assessment Training Manual.
65. 2 il #=[E Guide to Energy Performance Contracting in public buildings ( “Leitfaden fiir Energiespar-Contracting in 6ffentlichen Liegenschaften” ),

66. BRIV ENRE, REEEELRNSER, i, XERRZEEREEATIRR 12 MBNEREEITERREEARREAE.,
67. = I, FEMP, Building Energy Use Benchmarking Guidance.

40



=E. RIEHIRCARNMETEE TIE

RE 3.5 RS RO bR A JER T RER — A T T-B

HRAE 2007 FMAT B9 KREIR B £ 5 Z 2N, 2B B AR SLH 8 IR 8 9 2 00 Z R#AT AT
% E R 2 R R IRZ EAE M RRE A R FE AR T, 47 TAEEA 40 T 4% 1 08

s KEAMREEKE AR H LRARAEE (CBECS) RER T H AW RKBEB AT

B
s XM H L ARAXRBBTREAKFR, KHBLEASXEHLRATREED
6026 LA Lk

s FERTHITEN, T,

s RETHMEWHEEAZLWERE, BRAUEEARF AR T R#ATHE, TEERT

EHTRA P oFEALE,

s HRATHAMBLEA M AENMER, #ER R ENHEE WEEEAHL, R

"R, KFUNRBHHE,

s MY, FEEWRECLERNIESHRR, 5 THME,

s BEMANE T A EERBEAKAFIMN, ARERFELTRARSER, AFREH

T, REEEBEHARS L AR TR AR T i,
BAYERARRERY R RN S 2 E L NRAHATE, 3L 1 5100 o BH#ATIER,
ERREARIT RN RZEGB TR, TRLBRZREFEREF G TEAYE NN ENE
REMT MARBEBEE T AN AEERRE R T GEE S, TTARAYWHEHREE
BR#TRAEGE, wEERE., BEFASF. YMAFFENEADLAEESE, RAlHERF
BUNERBRRTH TR B, S XN EMBESYERE “RIEZIE" AEIEF,
2004 £ £ [F B B 7 3A N SL 7 B3 8 st A5 B ((https. //mn.b3benchmarking.com)) ., B3 fg & %t
RO HREWERDCECEALBRAEAN. N, 7. EEAFRAURALFNE, B3 AT
FEHRERAALEAN RIS, TERAURBRSGBEIE, XHENRBFTBREEHH
TN AR FEH LRARBERTE T ERERH T TS, AR TR EHfx
RE R R Tz 8 Fop £ B R R A 2 2 X By TAR E B AL, B3 x4l 2 W B 728 M 5, 100
ELUNE -2 Nk R SR N T G N

BEE A TR, AREARHEXARNAEZARCS R AR R FHE. AR F
AERIAEANAHNFER, BXRAT —MEARNITTE. £2TZHENNSEER AR AR
T M BUA B RATHE AL R R AN BT AR R AT IR, TR ET 2.
REXERMW AT RN JTURIT, BARPF R TARARBET REIRA, KAK
BRI T RAAREARERTFIR. ZHRAAUBTEAYTEAMEEARAREHE &
HEHRRHS, AT ZRERF A BETNEBERDN, REALIANTRE S,

2000 F, HMHNALEFFREMA XM EXAELAGTHEERRARECENETRTT S
AR, APIHEAEREE L —FRHTA L, ATHIFERARTEE R#E S, BSHFT
AEWNEZFTAFRNT RBRZIEANTEGTR. BT RBEEHITRER, §¥ AT AEM
2[R KB 77 T Hy 48 F A & (AGEEE 2010)

68. £ &LE > 2 Portfolio Manager Overview.

41


https://mn.b3benchmarking.com

\
e

)

=1 == /\ AL N
HE. RN IRRE

oj0|

3.73. ERXIR, HEEENFLAM—FMERIEN, EENIFNERFERTZ2AHIME SHhT
BEBRAK. FENINEZENERNAPBARSUNBEERES BLXUNERINBZHNEITH
I, BROUEREASHABAHTEESZ. SR EEREEARANTIARE—MER
NARHSEH (BREAZ35) | £E "REZE" RGT, HER 25% MTH @R T e A& RRH
B ATUEAERZERS, EXRLEITENEERBBRZRY LS SN TIE, BRI EM
MRBIE S, AHENAXNAR TETHB AR EEREE, HREMAAR SIS T EZRY
XD REFE R 7D,

3.74. BEARIFET] R &UTERY T RSN E LRI REFRTIR LIE. —BHMEZHITREREF,
RBEHTUTRBREIT, FARTYREZUKFERERTIEKE, L EIKFRIRNERR,
WAL BT RESE . 10, EEBUSA T XRSEEREREIE . EE 7 — MR HETEFEN
IR (B0 446 By) . AR TAERBE XN L TR REFE, T TRBZRYNTEEN. BER.
BEYERSGANE N NS M AN TIE. RFENERRYAERSN, EHHET B HXIAR,
MA LR T BB,

3.75. EEIMEXER, XNARD T BT RBEE T AR/ BTG E T/E (I 3.29—3.35 &) 19
o, MRAFATEBFEAY S NUERSKUNERAYHITEFRETIRER . MEFAFFRRIRITR
ARG, INAHYEEN TSR, Rl — P MEF g T, NHENTEIRERY
HITAFIRREIBIEHIRARTER, MERKKEZMTFRERREIVENRTRABRN,
REALINE T 8 TIERSTRIF Y. 1, AZNAHBRREFEISFERATIFR, TRITFRE
RIFREEML LB ARRTH (378 Fa) |, B0 EEMIH BT ERBIELHERAANRRE
BINHTREFANR, HRENFER. AUERIGHLFLZRNER 10 F X EFHFHTEI UKL ER
Hit. TBAHE S NNEAYERARLERA QMBI NT 7 FREMHES DR .

3.76. IFWMEEERZEMNF, BRNICCIIALRXATH. MHFNTERRY. EBEFRN T
BEAVERT INER I EREMFNNAREIER —efl. EE TaEER W —1TE2RE
RENERKFERTHUERNARRHNITE (ST 44)

377 MPREFEIIRATRIIBHMOTERT. EREMINTETETNRTIIHE. B
FERENRH R TREOVARIE, BeNHLESREHNSERSERTET. Wizs
RRE MR R R R B B KT

3.78. FEEFW LB ETE T LA MHETFEFALSRAFRRME . AR EDHT T
= BE ZEFARRBIEIRSA HEFNTREMHERN, WRAERERRNYI ML £m AR
BEFAYRER. ERMSERMAIBIBREENEHELE (KF) ARG VRN
B EAAHNE P TERME T —ELEMEBENER, JUBENSENARBH. HaHIEE
triRits. BIHAR. HEEEFURREH—LAE.

3.79. BRMZFWEEFEMREME. KEAKREMANAREERY), BRMENAHER, EXEDE
f% 10 AR —REERMEEINE, DUKE 2002 FRIRYERMEERES . NDREBH —RIIH0E
HUERREEERN, &Y, RENAHRRNERERE QLB —PERFEARIMOIERNRE,
BRIX R LB, REERBRERMEENINEE —Z2EXATUIRE, EERKBBIRE
RYEBRMERNE TR, BREXAMNAZASRNERBTRERNNEN, AZMNEET &

69. Z I, Burr et al. 2010, The Future of Building Energy Rating and Disclosure Mandates: What Europe Can Learn From the United States, 1% 7 fi# &
FARNEXESELR, BES M B FH%k B3,
70. & Jjl, Cao 2011, Building Energy-Efficiency Evaluation & Labeling Technologies in China, %32 a) 81 A % A 56 B O FE S RIEE4T 7 8.

42



B ROMHEIFRUAHYNMTETIE

KA T N g8 EH 1T ATEF ST EUN 5/ T 5 F£40 8 FHTREREHTIRA 1. A%
RNHEBREDTSMELNNAIRG, FEHELEICHEREEE, XA TV EHEHME
BRRSRMHETXNKIER, MiehmEil,

3.80. AMEAMBHREFMEEINEFEEZ R 2, NELERBZERTEEREEIRX. AL
M, HTFRZEENETR, FZERNMEIERER TH2F. &RYLFEIFRRBERAIALIE
PEZLIL. ATAERNER, B)IREUZITERANABRERENTE, TEERZENLRE
R BRARAENEEBEHEREN. ATRZAVENTTZ, IEEER—TER, dXANESE

ETAREEHETIERAN. BRNIATANGEEARNERERRETEREN, EH 7T NG
ATK B R ERANGE AR B EE X A AN RN T E I EN R ENR. WEZERRERT
RIERANEHHERRANFERN, INLAVERIEI Rt T, XEDHERELED
MEGRESOAMDEMAR G, BRENETERNEE. 114, REEHMLE, BERIAEEIEY
EER A HTANBUR B B R B AL,

381l. 2010F 58, MBWSMESHETEEEN EREEMHEES . EXHENESENT
RS AANNAFZER, SUREXENEREMITEE. Fla, REMZEEREIREIER
MR MERNIRER M HTRE, B, MEMRENZRS (CEN) (% Comité Européen de
Normalisation) /A7 7 2R BE M T EFITEE X A4E (EN 15603) 73,

MR TS REHE BT il i

3.82. HTHREEMERELEMN. EEETUINENEREEAR. EETEAYEAMDEEIN
—HBELEARE ARYMRIT AT RERERIT. ARMEES TE, ZIRFBARLET
BERIEME, RRERRAXNMEBREENE=FEN NEBRFA, RIRZ PRIERSMA,
BEhIE, YNELHFHRENEA, AHVNMNRARERZR D THVER, BUFILX. f/hE
DEHFZHMEBNAKYBMETEZRTASORARED, FRLXLESURTREBNIER
IR BEAHMNERE, B, hIARETH—LRFARE.

3.83. MrBERALARLBAHKNMHEIMEN, BUFMEREKFCKZE IR EH S B
TRERANREZNRF, FZERAHYEERR T AT R A TR BERNE DT EBA, A,
—EERAALYETEIEF LT EMBERREING, DTEXE D RNIE, FELNER
AN ERE. (1) PTERSQIRHRBOMERALHNSERREE, (2) huRRHtK
NRAEVBEMRENTERE (X387 —388 &) . (3) RWHLTIHAE, (4) XELIH
ffirx. MEIEBZZEMAFNECRANG ., RZHBERT, BILENNEFHITE, BREHA
NERHEASCSEEZR S TEHRVEMERAATE.

3.84. MHEER—F, HEAHNMNNERLRERFNRANEITEZANARLRNTEEIR
HERZRFEER, HEMABTRAAEARCDEEN, TRIEMEHBEMEZAYEHE
B L., NRRETBERRBANGURMYBRAENNERR, AENELETRSEEITRBUT
MWEMELBANER. REEXRNERBRAULTEAZINRG TS, FHEHTRTARRRS
ERERBANS, AEaEERERE.

71 BEEX L P EEE AN P EEEEUR TRBRNEKT, EBFEE. BESENRASES . BREALK. \PMEERE. PRI
R BBETEL, AN, 5 %F Coolen 2009. http://www.fedarene.org/documents/projects/EESI/Country_report/Country_Report_Belgium.pdf

72. 905 DL RO B SR 1M B2 R SR Be (BPIE) 2010, Energy Performance Certificates across Europe, 1% RAND /A 5] 2009, Improving the Energy
Performance of Buildings.

73. 21, CENSE, Information paper on Energy performance of buildings — Overall energy use and definition of energy ratings — Calculated energy rating
EN 15603 (Overall energy use), (Zirngibl 2009),

43


http://www.fedarene.org/documents/projects/EESI/Country_report/Country_Report_Belgium.pdf

§

=1 == /\ AL N
HE. RN IRRE

D

oj0|

)

3.85. FIABMMBRMERTMERNRE., TEEER. EREEZRNMTEENTE LA TR
SR, WTRHNMTETERRERFFEEN. TEETUASECENAFE R AIBHEM
BERFASEMERTETEENRAESIS. AEVMBINZELZFNTEINE, RENFLHIY
TRERAENRERERFEFEEN. REFTERESHRKER (MIIE X3 LHBBUATHH
ERB) MEBNNAEZH, BAXYBTER SN E SIN5EX X T UEHISH -

() HZEXT T [T ZE B L HEBI I P FBHI & T SETE , #FFIE TIN THERTEFEFI TR AR AT T BT
BRIZF£ZH, R31epH7T T8 HEEsrselE20ENFENS.

(b) BLRLHEAH S ERNANETE . — L5 BEGERNANEIE . MKEUR—EFRATE
KTAMIE (00225 889)) | BB THAT— LT EER AR AT FEIH . 7| X KB REAMNIETLE
AHEYETHEERETNEASETNEZ EM R HEAIEENAR T B TIHLBLRESE
FwAHATERERRNTRRE., I, KNP NFEXENHNEN RS FKFEREIF
FER, EBAMERARET KR, LAHTERARMNE, ITURERESERELN,
BRI T L8E 8.

(©) W BN AR BB AR, WAATERRUTENNER. SREEIMNEZI. %
THREWENEY. TESRRNDE. €RFIT. AHRETEARNFE. BEXZSE.
RATIMNMBEREREIR, SRSV ELREBNYERE RSN QHERKIE, ML
ERHMAEXEREMTE, MXETEXETEMINEFTZE., REZEEN LERRZH
mEfeft Y —ENWBA RN, BESRARNERKEIETUSIHNRINSHRKTETR
MFIE, RHFETENEERRIT TIEOQHAYBE /ITEE.

3.86. EEFBARMHEME. HTEHVBEIMERSLAEL2ENEMNIFUBEEMTELIE, XEZ
TEMBMAER, EMRANTREXBTEIBS, BLERAESMNNEL, WEMmAEN T
TRELF. EMNMEBBFFTXLERAEXNDNET, BT DHIDAZI, T ERERK
FEFEVBEIE, s, SMETERCRAFRBSHEANRALH, NRETIRAL R
NAARE, HNRLEEENRARSEETHE (P ERNRSHERMARAKIE) | RIESME
BEBRNE —LRAENEE, NERTIMEIAETE. R L2ER. XIMA. HRBAR A%+
FERNNES SHARALHHLERRE.

387. XEEBNMANTAITERRT=X. ERVMBEMELRK. SEERERE (EEDQRIERRS
MER) MEARFLEREEREE, EREBREREEFAHE. KABNNEREREENEE
KPRERSATRMIENRARE, BUTTZMTERANBRENGE, EAEXFRATHTH
BEBR S A TR A A Z LB MBBUANMES, KRAT 3N EH M MR T —LHIT,

3.88. AHFUVERGEEENEATEIATHARERHENABELSRENRS. BuESA
REVEMNABARLE, ARBELEEEREEAFKBEAVMLT NEZEZ LS EMNERER
SeE. A RBEEVEVZHRE (BRAER, EREARAE) BTTERMNENAREAN, A F
EVBMNRERAN, EERHAND IR ERERMAT &R LE ™,

3.89. EXFBURALAM (SLEAMAIANAM) BT EEFI O B4 §8IR I B W NANFEW L FIFMETE . B
B ARMEIET, REREHERTEBITEIMABS RS, RAXTHFERIE BARMLAK.
EERZEN, AHRBVTERIEZRABELSNG (FRRENET) M/ LA BEER MR

74. %1}, Coleman 2010, ESPC in the U.S. Government: What* s worked and what hasn™ t, %42 4.1 40N 2 7 SEEESENELNE.

75 BREMERMEHAFTEN TREWUTIER. WERWIE, ERZWNEDBREXMLENBRU/NERF, S I FEMP, Quick Guide: Utility
Energy Services Contracting.

44



F=-F. RDBEHRFRUAHNMTRE LI

TRERE. fﬁﬁﬂ&ﬁﬁ’]ﬁﬁ):zlﬂﬁ%*ﬁ EIE. HEZEZTERIIRTHERR., ERIRAFMN
o AIATHIE BV RERANAE P IRFNA AR BT REAR S 79 H Y —LE AR 76, T BE R RhANANIE RN B 7 B 4.
TREREME. ﬂEifT\/Em%‘SZ%FFL R A PR, RAASTHAANERTIT. FIAMESR
HE 7 (ZAHRPRER A34)

390. E34tt&T 2003&52010&%%@%E%%BEQ}?%BH%‘@E%ETEE EIRT B 77 E BB IV B
MEEERZNBERRARSIE, "EFE EW*R%W B AR BIE B R ERE R
Y, EFk, BTEE (URFZEHNE E)‘UTJ}J,%%J/%& R, BINTAHRBRAER
BATRETIREE, BMTXREl Eﬂ*{E’J

3.4, EEBHBANMAESERTEEEERE LHRA

4500

4,000
3,500

3,000

RSO

2,500

2,000
1,500

(dim) EE

1,000
> i BB I
ﬂ i T ﬁ T T T T T

2003 2004 2005 2006 2007 2008 2009 2010

lges

B EEREK mUESC m ESPC

KR RIE . % H Tremper 2011, http.//www.greengov2011 . org/presentations,/GreenFacilities/GreenGov—2011—GreenFacilities—S6—Christopher Tremper . pdf .

3.91. EEEMMBHBFUAR T/ NFEHERENTRENTRERERATR. BNITULTEHE.
FREAEE. BEIRBBAER. NABELVSURBRHNEHECER. HESTERRSADE
EZ6RE. ZEMBS. BABHFUERNLEERTHRSE, FHRAEMBIEX—RKE, XATEER
BRET —MEENHEKER. REBEIARE, AHNEBLHBEMEFAHRBANBEERS.
BRABERBEBF I AHXNM GRS LA BWNABEEHEZRHN, IRERAMAMLL. MAEER
BIH LEREANA —FRAFER . ATXNEEESTNANEREWEKIBMATR, FHIEE Y
SERFERARSI NN, MRBARHNMRILERSLETERSAVERNARTAE (XER
) ,E'\ﬂﬁxﬁHT/m\Hﬁm BERN, ARYMHIE TH BT ERS A SRS MTEIR
BRATHEERE, MABRNTERSATHTRE.

76. N HIME . EESMNTRNANTRIALS, E%’\FH$JL$M BEMARAMKE=ZFARERE, RERFFTERBINLABFLHERLX
W—EER, PARAMN AFEELHEWE (SBC) " MAREE, B/ATZ 0 http:/lwww.epa.gov/statelocalclimate/documents/pdf/guide_
action_chap4_s2.pdf, %0 B 4EEESMAABILVRETE, BRETS 0 & M2 A5 E #3E2 http://www.aceee.org/sector/state-policy/
utility-policies

77.Stuart 2011 HER 7 BXFBEUF ORI B R MA SR RE K RES.

78. BT HNST R EER B ANERR S EM S FERFIZARTNES (CENERLSHHETHER) | INSERETENHA
SHXEE, NAELSEKEER, ZSTERERTHEEHEERNFE "AAK (L, XESBEAED. 2IURERFTEE
e, (Feldman 2011)

45


http://www.greengov2011.org/presentations/GreenFacilities/GreenGov-2011-GreenFacilities-S6-ChristopherTremper.pdf
http://www.epa.gov/statelocalclimate/documents/pdf/guide_action_chap4_s2.pdf
http://www.aceee.org/sector/state-policy/utility-policies

H
}‘
o

m

I
~
L
e
<=t
=
=S
)

BB R

3.92. BNERNEXESREREETVNEERF (MERMAZHHMNER B —F) . X&E
2008 &, EEBKBMHEECAHNBETERS D HNEREREERHRMEITH 34 2ET. ﬂ?EWA
H EREETL SR 84%, 1990 £ = 2003 &, EXEBKF. MIMBABHF. K%, F/hZ2UER
ZRNNERMEETET BN TRRERZTN 150 £ 190 2% T, BKBBFARAHEFR 3012
%E BRETEBRSATILESFREREENE. ARALENABEVREIEETIE. URIEIK
FEEMELRINBRETE P,

3.93. XEAHYMIE S EEREEI B RANERTRANMNEEG DFEM 5 ERIM (X
PN AIEESEBAZET) BTN, SEZMN, hFRIMUARERGFLHM (2125%7T) .

AR ANRE, ZEEMN. EREMN. TREMUZEGFHMNELEERFER aﬁ?&rﬁﬁﬂf%
I, HEEHMNELRNEEEFEEENECAZIMNBUT =N E8ERNEZRADZIREIRE 75%
EHY, Bz, AEREMEBERBHESNSEEREETE BREAKZEES J‘Eﬂﬁ%ﬁﬁz‘@
ERMRIKE (20% FHEFEMR) , EE—LX—LBN, FAIRZMMN. AOMERFHN, RELKE
TRENGREEREENE, BEHEN—ETEMANE, NABFITEINE. BEEERATE.
RBERSHERNES, TRELAREREENEZMNS &,

3.94. BUMBARRAMA, MBSEAHBR DN TEEUTHMNRARE. BREVEIELR
TIUER. B (BRRIAXAE) UEEEEREE. REEENVEINERS %JQTE&A%TxﬂC
FHJ- 2007 fﬁﬁnﬁfm}:ﬁﬁxﬁiﬁﬁﬁﬂﬁ’] 2R RIRIER, EFERMBIERRAShETHIEM, (£
ARBREBRIBN—Y, ABABHL. BERFMDAERGARKLE T T EEANEIE RS
BEME., TE36 /M T XETMAN—LLF¥

3.95. &[E% fEﬁT‘Du)II#xx’ﬁ%l%ﬁAxﬁﬁ Bt 7W"] M EEREREENBHNAERERK,
MEE—HF. T‘J’L?Lﬁﬁﬁﬂ’][’ﬂ ExR, A#HNWtbEEREEBEEETVHNRAVEHE, SRR
EEMBERT BTN — A%;&*‘“Jf ’”ﬁ%l/\ tHMBERDEENEREEEEIE LT
EBE KT B AR /Ajhﬁi\j(ﬁﬁﬁj\lﬁ\EJ\ﬁ MZFHLA+FRAE, MAFANERBFANTT
ROV ELEER, BT SRBFNBRRE AR, BEXXZEFTHRBZERA, B U\EE
MNIMEZXFTBTARBRYAESE Fit, MEASEFBEDERSAIZEGRTAHER
TG,

3.96. WZMNEZRN—LEBCBRARBNAHIE (WREENBART]. HHEMEERSE
A RIAIAE) REHRF NG, G, ERil, EREEMNSEIRAIE (KLIMP) # 2003 42 2008
FEATBRMEE —EFTBAEHRE T B, BREARS TR SEMERRE S
HACHR AR A DB A7 30%, 2003 % 2008 FF (8], SR ATE 2 éifﬁjJTkQ’] 1.641ZR%TT,
“ﬁijﬁ 1287 TR, EHABMMNMEZEYT, 10% B8 TERINE. LaEEEREEEN]
RFED, 2BROEHNIE SVERANB AN R ELOEE N —NRER: ﬁﬁﬁﬂﬁ’]f FAlmEZE S
%mxﬁﬁjﬁu? HXABNBEDED TR —EXNRHREAR, BFEESMEHIEMEIT RN 110 5
MEpxE (1C02) | MU THASEHAEFN =02 —%%, R 1990 FE4 E 2008 F = 2012
fﬁi&%%%ﬁﬁﬁgﬁﬂﬁ& 498,

79.Satchwell et al. 2010, A Survey of the U.S. ESCO Industry: Market Growth and Development from 2008 to 2011.

80. EEME I ERER PR AL, —EARERAGEABEEENENMNTRSRIERSEIE. SN EREHK A=, Energy Performance
Contracting.

81. &I, Bharvirkar et al. 2008, Performance Contracting and Energy Efficiency in the State Government Market,

82. =), Lindgren and Nilsson 2009, Transforming the “efficiency gap” into a viable business opportunity: lessons learned from the ESCO experience in
Sweden, DUF I #ER{RE Climate Investment Programmes (Klimp),

46



B ROMHEIFRUAHYNMTETIE

T 3.6. REYMEFYTEERMZITE

EIIMEERIE, BEFRXRATKW AN HAER TR AOKRE / RERATE,; EHFZ
—RTEEAFHRRENE, RELRERXRAEARKFTRARTHAHFREZANAAER LR
R 1596, EE—HERT, RARKEHAREFFT R BOK T, F-_MEVEEFF K
600 KL, — ATy &R AT BB XA R LM N RETE HATIIE, RRBX
75 50 JLFR HLTE M B A L B2,

WA BT B . 36 B A = F g /R L By Salix IR 3 48 Ak ¥ 4 7 2005 4 = 2008 4F ] 7] 3t 7] 166
A FEHL A SR AL 4000 £ 77 4 (5900 TR L) M EERK, —MENTERKHAE 44
250,000 48 (370,000 K T) , BRIZRBEELEFXLFIFAEARIELXSE, ATREAEKHARK
AR EF, BEAT AT EE AN 100385 (159 KTT) WHETE., FHARERR
R Fe, BBEBHTE TR E Ak, ATEEFRER, LW H o &Y 60
BERAATHRBMET X, REALHREEZWTE, K4 a At lEnask, A¥er
ERRAFIE R, o, ERFRFRARLELT —EMUM 4L, K 2008 F£3 2011 £
F& KA A 3000 77 3E4F (4400 L) ®. (3. 2006 45 12 A 31 HIL %)

397. FHHEMAE, TEAHNMEREEEED RIS, T—ERNEHTHFEN L. KT
MARFEVBUMBSTRYBITNPERERZERARNNE, SEMEHRBEFBRIERRFRTHR
., ROEBRENAREVEMHTEBREREEATR. ENRASHNME. SENEHBEE
FRBATERI2 6, HEEAEHRERBNBLHENTR, BABRLRHIRAAEHHTHE ®,

3.98. WIARHMAEN, MAAMNENSRAKYMETREIER], HABERIERW] (NEES
FREMPNZNERDAT. BEIABERMNERDET) | MARNHEAEETEN QKIS
BRI EARAENT T, BIHNVBERERES N EAENASRETHEEBRN IR TEH
BARE, AHYBMNDENBE TENERAATATEEER. XENXCAFHNRRERETS, B
RMERETURSZEAHER, NMAEEZHNIEPREERN W, AR S EERE
HIERER FRAHYNY, IMASLAFTAEFLZERESERY., EINERZNIARAEXD
BT,

o RIEALXZTHFE. RARFASTNREAAESTRBEENMBIK. NNOERAE, @
RETRMAE S —LEHAENRSUHRES HEE LHENAERE, UHRFRT. =
E MR ITEEFE I ID R ETMREAIRA.

o XFEREAETHIFFEAS, ERRIFRARENERAIFLERRHTZLINTERER
SENRERS. ARINTEY NRASEEARITVERIY, ABRDIRRALHT
TR, NNAERRTESHRE TFBMNEAESBINAHAERER 1 TTEH.

« WHAR., WEBATERT, HIAHfNE, ERINEBEHBRTHHAIE (HIFITSR
TH236 PHEE KW IE) , B2, AMHAREXRN, HTHNERRTHY, RESH~E

83. &I, KfW, Energy Efficient Rehabilitation - Municipalities (“Energieeffizient Sanieren - Kommunen™) .,

84, 2 MEFEINE . EYHNRATES L UK Energy Efficiency Action Plan 2007 I % = EE SIS E S E R4, Written evidence submitted by Salix
Finance, ZBSH M AN AL S N EAEM Salix AL ER LN T EH B RS ZE 54 [The Higher Education Funding Council for England,
Salix/HEFCE Revolving Green Fund - Update #11 Evaluation of the Revolving Green Fund: a report to HEFCE,

85. BEN—LEAHYMELBERNNBA LSBT R B SHRNER. ATIBHNAREREERAENRS, THEERERTERNNSRNET
TRMFEE, G, FEIEET, RRHERE T HSNTHTERRSATNER, AEHEETENNETEUMETERBNARLER
12EER S . &I htp://www.reneuer.com/upload/STUT_EN_M.PDF,

86. XE N MBUFHNER T RHAEUE, AERETHREMNEREIENEREARSHRAES ARRA Bid, GIIIT REMEL 7 HI 2
REWME, SNEELBERPFTHFALE. SEM & BFETE . Revolving Loan Funds and the State Energy Program.

47


http://www.reneuer.com/upload/STUT_EN_M.PDF

[mm]

. e AETMEERTE

oj0|

B RBNNE, XHFEARSDAB TR ATABD TR, BELERERTED
BRIRATEPLIRHE—ELFNERRE, E—LEFHRBEATT A ARMER, TREEK
BRAR{EBRIAZRAY. L TERATE FHRK, ZAFEHRTHEBIRERBHR
KT EZUET R, BENENER, RADMUBENIARXELD, SRKNIE Bk
Bz, BRPURFERXEF R AEMEREE NIFEMNE KR ABEL KA,

o WA, THRIMBMSIEE—RIIPOVEER (WRAMUUHE) | SROEKRE. DR
BREMHTENANGEE. LRFRIESHRDTHREBIR, WM D EsURESERH B AR
LI, ERIRAATNEEEVY, AENERERE—L, ATEREEERER,
KEERMETRERR A R EIEEMETT AR,

© HEHIRS), REBRIRFASNEHERERTATENEBRARAERELEK. BF
LERRAEME, WREM Salix #E (¥4236) , ATAHNMECLAREM A, RIF
ATENERERBASRERANAINMESAMBNEL TEIE.

c FEHEE, ERNBEWERITZVREREEEENR, IHRASH RN TSR
THR. ROIFZAAENELFZENTLIHRLEEE, FAREAITH. MATHE. AW
NRERE. UEREBIARKEES. SRUBEABRNKRETNARTHRENEIER

—PMEFETE,

o WEHHALEL, BRIERNFZEMBAMY, NLHEINRSIIF—LEEF), BT
WRAAESMENERE EUETHIE BiREE. TERAMNEY . &EARAESEI.
MERE. UEVPEENNESKIFE, 42 3.7 ANZHNEEFEAT M Y LoanStar I B 3t 6 35
FRABAREEY. ERSAXEENREZHENE, EERNBERYEIMNBIRSER,

MR BN NE SR,

BRL 3.7: HEyEi i LoanST AR H—JJ sl 1 AF ity 2 B8 55t H A il

X EBTRE AN A 1988 FRIFHRIBE T — A3 A AU E R4 T RE g 9 LoanSTAR JR 3 7% 3K
FE&TE, ARETEE RIS, REHABOFRBMEBRE, BRI LSBT, RERT 9860
HETHMEAE RS, RAERSD TRTE RS K4, Rk 2007 £, LoanSTAR 3 3 ¥ £ F1 H
HEAREPAMRAT 191 /K, RAKLLHFH 2 4LET. THWBRERALIK 2. 127
ET. FARKARAEDL 1045 (FEWHRKABRME) . FEFEA 396, g 2000 FLLK,
Tk eFEREREFTEMTATERERTR, NEFERAXREERRELTE,
LoanSTAR ¢ s T Bl x¢ & B Bt SR B4 %, RAE T € Ak oh 3 B & M Bk #0928 5% b 5 Ak 2 o9 F7 8 0
B, REEZAERGE.

« Jatl T LoanSTAR sk Tl H e RIF R R E 407 s

o X Hy 7 R AR % 14 4 B B IR W U BOR IR LoanSTAR 43 k48 71 % 9 A AT 5

o Hl T A AA LoanSTAR I B 3 B A0 I ph X, DA{E3E R B A /5 B AR UL ({XAE LoanSTAR

RAREWKELE, ANTEZERETREABASTREREHATREEEHE)

« HRKRETE T REKRDANTEW T EF.
LoanSTAR RA B ZAUT FWA¥ A 4. REF IR, I, #EMEE, EAXNMHEL
HEFERRTEREHRIAN, REEZAARRAF YR EESELHEFRBEIOF, B
LM, LoanSTAR RHTUE LMl EF BN TR ELT T RRFAREHHRE.
FHAE. MHFRANE, LoanSTAR o HHTH.

48



B ROMHEIFRUAHYNMTETIE

WA R &R RPN

3.99. BUFLHEWEMRR, TEEARY ME2EMNEREXNEERR, BUEE -1
EAHMEERR AR BATEBERTEAER., BE TEN—LEEZRFNZTENMLER. =
FREBME (B, &A) | EAAR ERER. WEERSHEUBEE BESEHRE. 1A
REESHNERERAETI B, CHTERONXERERATEE. BWHENERES5EINE
TREERRBREENNEEMEREITON.

3.100. PERBANARATE D FRABRNLERRORGERESLE. CRHOBERLE
TR BEFBAMANALNGRE (K%, T EFDLNGS)  BRESER
PRI E RGMECE DU ERBBRARIE (0356360 #5)) . AT BEVRHAIBAR L
RIRHBEHLENHE.

3.101. #RiIFfh, TEBNCEYANKRERRAANTETRERBAEE T RPN TIERERM. BRIN&
NEUSHLANE 1 5E 5P #E B AR E RIE T IS, HFREREBRIIB K ARG AZWT
RIMEMTHRE, FNEARLEXLEDEINE N ITREATITE. EFTEmE, N TFEERINESG
HNEHTER M. UEREATBARNBINEFAFEEAEARESETE, BEAFFFEEN
BRXAMEA. AFEERNIEAREFNEE. TREMNRIL (I 456—463770) . IRIHRE.
LEEAHMBRANNAR DN BRI ES, RERN—LHE, ABRIATHPEEHRT
NIEFE, EXXBE=ZARIELE | G054 38 MAMHBEM TR AR LI B FE IR,
BEAR LRVFERNILNZR, fINRIEEXE (BRERETHITL) FEM (FeEreIE
FFETERE) o AETMBEEAXI T PREER, ENEFETRERTHR L R E A
Was (PREE. TAMRERAA. HRRHE. BRI ils ERENERGTEESE)  MUE
TUE IR AS S M, MRTERE AR e 15, 1S T NEZ AN AR B gt T B R A
EERBEFTLZRYEEEREENE L 5 FHNRA AT B EREFRITERE— 1 REFNG
T . REDVATENFYTEMRA 29% F AT A BWHEES £, BFERELNIRETE
TEBT, EEERZE (DENA) FRNAESEANFEDTBUHNRX 19 REMSE, 1ThEE
W FEBR FRBURTBR 1) A2 AR 50 A SEATLA A 3R R 32 AP B8 AR R O R ISR IX LA AG Y 5 BE T1E,
Plan@BE e, SRELAMTEER. EXHBZSHHES.

BFE3.8: WARHIRERE & A JCPUR I REBI PR Iy 28 SUR i

1999 4 HR&FRIBEIH AR (VEC) | EA—KBAAT, FHRAFTAGREMNELT RS
BRAEM (AP 626 7) W XIEZMEPTATRIE A K—MTE, QET 244 FRHBRE
MY RAREFLTE (FRU) , xRXEWAZHGE DT RBRSARNEIE . VEIC R+ #
KEN N PR H ik (ARKERSE) KREARLHTRTUE . VEC 54 s fh Koz
EUHN, HRHBRENTREIFEFTNENGRERINEA. eRAFHF—NERER
R Ak XHE B A0 BRI A SO VEIC W9 38 . 8 B %4 94 7 4 0 oy 3 A X
L ST T B T R ST AR A

MARELEEHITFFRHBTGVREMNEMRIUEL K ATELTRER, FETRENY
ER-FHEFFENIAKELE, BWERATRARIE, BRAFTEFFHERAE, &

87. 4, LR ENBEERERTHENEERDIEEEZENEZE, HIAMENT Y TR HETRIE, SHEEHR> 2, 2010 Licensed
Professional s Guide to the Energy Star Label for Commercial Buildings.

88. Z L EEIN{R/5FER . Model Energy Efficiency Program Impact Evaluation Guide.

89. & I {E[E R 4, Evaluation of the project "Contracting for Government properties” on the basis of benchmarks and monitoring of selected measures
("Bewertung des Projektes "Contracting fiir Bundesliegenschaften” auf der Grundlage von Benchmarks und Monitoring ausgewéhlter MalSnahmen”)

49



TE. "BSAHYLEERBER

THAREWNNTE, FHhEBEIEAR (KWFnKWh) fodg B XA (WRETE) #ATHERIT.
B, VECLMRI—ERFNEERL, ARABEWTE, TEFLE, HER LA TRT—
BB FR IR, WP RBON RS, TRAEWER, BEPRGHE, JEAEKE
WERFTHE, BERARART LA CIF R AT ReED, R EArkat, W ZRX,
RUAZETHEEFTENERRE, HART —MREHER,

EVRBRENE, TRRELARATRRE G ER 4.1 0, Tl 0G0 F A A
BEW 144 X0,

JORRIE. R RO T MK, L, 2011 £ 11 A

50



ENE. EEEEEE — BPANEERENAR ARV EEIE

U AR REDRAE B— 1 20 RE DA BT W2 JE LI T e
HiH

41 BFEREERE (EPC) O ZHHEPELANMTE TEN—MEIWE ., BIEREFEEE, A
MﬁTﬂ%ﬁEwé% ERERAXMADEIENE. AZEKTITEAXNEAREGREREEE
m%m NBEEEEEENHMENNARER, WILAHENEMBIFESIANNBHEREERE
ERAEXAR. Z’KEE/]E_}: PRSI NE R REEGEEEEN—EESENE, XY XEEEEE
BN BIRRE R,

AP R REDRAT PRAY 4 A

42. ZEZENER, BRIOMGTEDRERS IR HTTHENE, FEDERS =S BRT
EE$$ILﬁﬁ BhAEZRAFEWE T — R, BRiREREMELE T —EXFERT
B L HBREN B EERSE AT, XEATNIVEFEKIEFBEERBNAFAL N, EEXK,
THBREATECELAENY, BIERFLMER, FRT —LEHIIMNAREREENA,

43. ERVNTERAHVMEREREENE T TEXARMNEILINGEEREERN, 8.
) FEBCEXH "M@ENFRA (5EXEMBNTESERANA—1HF, ZENZXFRAE

ARERD) . ARERXT, PERESATREIENTERRAAE, BRTEZRR. Jtad
KB ZTERERAART R 7 o

(2) EBRRSINERA. ARBEXT, TERSASTNTLHERAA ﬁ%%mﬁg (F57 2+ E
ETFHXARERSE)  LBERKOTPEUAZERERRITRISHNEREFS

44. BEMNXLTERIN T EREREENEANLSE. B,
c BEMNATERSATIHNERRARE, BRNBIFARTREIEHE

s BESINBEALNNEET (BERSAT) MERNEEELE. BRLERE. UEEK
RER, FEATEIE, XTFEESHRAR LR, RIRPTETEN=

o BRI EHEANEAEFNLEBS T HERSAT, FHETE TSI T
MRUZ R ERESREITHINR .

45 SEEBREEMNZLELEENEUREZ LA HNMANEXBEREREE, PERSATHAN
ANHNMTREHHER R T AHA G T —LEFIE £ A a1

s BRYIAHNMYSZETEETERASEEBREREINE T PRERSATNEBINBA, [
RPEWHEMNBIFEAZ B R EA. BTMETERZ 12 PANARSEN, N THREL
FHEE, FANSNRAHEDZ -

'REﬁETﬁ TERERER, BoAMBMYEAFHEE=AFREEHEEEEINENRK

90. XE A AREREENR AN TRSUAR (ESPC) |
9L XEAHNMF PN AREREENEBIVRBRSLIML T2 EHHPTRUE S ZXE, HPTRRSASTAFTRA. LN\ +FRK
HFAERREDREERUGMAER LABRAXMEA. S0 See Taylor et al. 2008.

51



H
}‘
il
ll
~
L
e
<=t
=
=S
)

R ES

s BT AHYTMBENRSHNIEFLMA, REEQHATELIAIRET,

4.6. EFNEFITHBEZY], FREFHEIETINAHYMSINGEEREEINR KR TR
EXE, AREREEXNEBNEFEZES NNER, 010 FESHEX TaMaREREENEM (L
£oF) NERBEN—LEEABRER, AhaREREEE NATANDRABBREMT 258
DEELT, B ZLEBREENENELEFTESESHNE N, —LEEEREFTENRTE.

47 HERAHKNMEREEREENENEDINRBFEXUNEEA, RASEQAXYMEET
EFRANE, EHTAEEEEREE DR LB MUE, %lﬁ#“%MﬂAﬂ EREETBRE M
AT BRBERER. UREENFFRYPERIEERFIESENA.

BRI A LB A IR REDRAS BIDL 5519 KT ]

48 AEEBEEERE TaFHLEES, PEARREEELSEATERATMANLE. B
EAHNMFARFRAFEREEL S, BEN RN &% BT S ML B2 %0 o)
FHREIBRIE.

s UHZERZIREARBEREATY (MEREEEE) NEMNAENMEIHPINE
B R A B 73 N HEAT BUT I B R 7 0B YRR 2T 2

o WETTE A HAAAY BINE & X S A4 &R TR 2 BT IC b
o WIANEE S RV B K LA NSRS ER

s MREFEGEEEEFEAZ=ZTNAXANTERATERITHE, X2ESBUTHRSEXREE
KA AL

o A AKHT ERTERITURFHT AHNEN BN RRYARLEEEEREE
IA?

o AHYMEARLEEEEREERTEWNMHTRAR BTERPT AT

49. MRAEEFBEEILRR, FAGREREEERVNTCZENTERRICEEE M
%,

4.10. TR-EERQHYMEREREESTENERE), XM SEREAR, XM
HEDHENERATHNANELBAORIEFERAN., £E. MEXBULEERFABNGTF. £
EMNERKABAEARNMEREREENESSE. FANKBBNERYEREREENS T
RRBVEFRZENIAR SR %IMﬁﬂm“ﬁﬁFxWT*Mm%ﬂ EENBUFHEELH
BEHESEN, 9 MMPT T BSHABUINEES fﬁﬁﬁﬁiﬂ H IR RHESMBEASH
Fi?@%%ﬂ%moﬁb—%l% wﬁlﬁﬁﬁﬂ RREEEZMERMNREE XA,
—%i%mMﬁﬁi%L TEBEEEEERNS, ?%ﬁ%ﬁﬁ%ﬁﬁﬁ%fﬁ?ﬂﬁ,ﬁﬁ
NENMERDESREREE VSR,

92. & IJl, Taylor et al., Financing Energy Efficiency - Lessons from Brazil, China, India, and Beyondand Singh et al. 2010, Public Procurement of Energy
Efficiency Services - Lessons from International Experience.

93. NEX BRTREBHBL I BRRITHINE M 1991 FRAHNTR T 86 MEOETE . W31 7 32 ZETHRARE, SFEPANEBEMABIT
4300 T, A TMEAARGESESENEZ(ES, 1557 Singhetal. 2010, 24 2,

94. Z N EE WIS E R L= Status of ESPC Enabling Legislation in the United States.

52



— &b JF &5 T H- 4 bl L6 J[E > - >R \ J - L T
SELRERE — APANEERATEA YA T EEIE

o)

IR S AT 55 2 Vg Il e

411 JUFABERNOMENE LR ZF EARE E— W FN ST MBI, SRR EES
BT —MBFE., B BAMEMZESAATEDGENX D, MM B EN RSP ERHE
BB H., SAEESELETENERAARTHANTRRATNEN, 2 ARATENE
ENAMEXRTERE.

402, LAY FIEEREZT A F TEERE LA X (THIS i 4 EE, 2010 £F 4 7 [E 55 B mfo i
BREEEREENBRACTERE . PHAELAYMEEVBERERMNERAAMESZP NG
FeBREERE, XTNBRAETABRATESEREREEEANITRAEE 7 RIFEM, B,
ERIGBEET F5R2ERWEER]) LR ERMAIHFRT T, HHTE(THIITEIEHR M.
RENMPRENIERT DA T E TENEAR BRI EENTIAMER, ARIERTBUHFN &R 8
IREIRTE M B B RE R AR T AT SR BN S BB ENAD T BER X %, —ERMABERAN X
U KM/ 2 FRBEEE T # RIS A, W — AT LR & [ IR EFELTE .

4.13. EAEZ M XX LM 7 RMUNBERZEN . L EEMNBUFNEKEEMESE T
BEEEREREENBMNAX., ZE THESASNABINRAERRNEFHAETIE.

4.14. BEHEFEEFEELE . WE T EMTER T ERIFFEHENDAEEREE A EM
BREA, B ERER ZFENEREEEENE, —LEREELERWERENETHHIPE,
AFANBMFARZ FNEEEFEEENE, flFz—2%E® (5/8A Singhetal. 2010, 67 71) .
NTEERBBALENRESEERERENE, KIVBERE LB HEBE B8V BEERNY
SHARERND (BRIERNESN Singh et al. 2010, 178 71) . EE 1992 FHI AR AFEFRBUFHL
MARZFHNTREERENSEEREENE (RASRETE41) |

4.15. BIAEEREERA TE= TR AHAE TS EERAAIETEAZE? —LE R AT N ROBUT
BRI ERRTRESRS, AEPBIELERERAEMEEENE HMEHITABUTRS.
BEEBHLAENZE, FEFPTAENEEREEENE (MNEBEEATANEARRIS THRARE
XNETERSABMNEHEB) TRIHERS ., ERFZEEMEERTMNBUFHISEEREE.

R4 1 SRIEIBOR BN £ IR e DRAT 210 H

X EfJEH (DOE) &3 ey KA IR AR (FEMP) | 5 5 b B B A BUR AT B9 gk, o7
BARR, TAMBEREREEE T TE, BRARFETEAKX (FEMP) SCRB A BUR AL IR
Al REFLHAEREBE TS (N 3.85—3.80%%) , ATAH VAT ARE.

RELEEMNFEHE N FE T HLEETFRTEELRGFARBEEETE G LR, —THA
NTEREH, RABORNH T L6 R FEEERE (S Taylor et al. 2008) , XFE
TR FRER, RGEFER, AR EE LRI ZERER, IERAHHARTE B GERR,
wsh, ARFEHAHKRABNRIEELE AA R KRS RRF L FHER, FbFET
BE I T,

1092 £ F AT B BRAAF LA F R IFEETE ., XERIFHA 1995 FH 2T EAENBKEN.
2007 42 ¢y (B XK BEIRBORIE ) SEMT T HABNT L6 F e IR EZETE oA,

9. "EMBARMA, TYEMESMEITEN, ABLERBRRER TRENZHR T ARAEXATERSADINERT AN ZIES,
ERNUIE X ETE R FURE, BIRE—IHE, SRAEBFEUNERTANZWE, ARURIMETEESH. " ABEHR
BB FHEESR W BEER. AR ERHaREREENAYERMASEEET/VE, F£265 (2010F11 7
30 H) .

96. 3| f§ & Singh et al. 2010, p. 67.

53



HE. 'eQHEVGEERBE

1978 FPNBERERZW (AR FREKEDS) , sRBTHABKFEAE G FERS L& L
AEAN R RN, 1992 F8 CRIRBRES) AT RARN & F R RERGNATLH,
BARQFELT FE WA,
s REAFHRABNAR LAY R EERE M6 F ek REETE
s ERVEMRFAAERT RE,
* RFEA (RBXEL) 7 o hl, ARHREFVEHRRRAEL A FAE, HHA
BRRNEARSL e REREREGNESFAE —FAFEANA XL AT RSN A0 H#
A.
s ERATVHRENE L RIE,
s AR ERRKAFABL D F, AERRNEAN,

3 H IR IR BT I HLE . BRIV (CFR) 436 5 B M4k 10 I HLE 7 & 7] 6 VR & 22 6
Vil o0k N P

o BT RGN FTAEEENE,

o W REET RS A AR R AR

* AFERFRE,

© BHEMEFESL,

« REXM &M XN %6 R W %A RGN R BOR AL & 8RS A0 X BT A0 4 47 7T X

LR A
s AHBTHEFTRENEERIENEX,
o % 10 CFR 436 5B X W EM (FAR) KA wRA, 10 CFR 436 {4k

Skaggs HHR (A Ak 106277, B 1998 £ "ReRRER" ) AREKBLERANTLL
FhEAEy, TRATHRTENSARRYMS, WO E BB AR TE R EHE, 2005
R (EFHRENEL) AHEAARETETE AT, CETARBERETT EH L,
2007 & (RREEEZLELY ¥ ETHRAEGFIEEEHNA.

B e IR B X (FEMP) B3| SR B WEAAREHVRRS A AL EFHE, R
T REAR Ay R R Ao RE IR R TUE Ay R . A 1998 SR T IR, K A AL JRE 2 4t I (FEMP)
BETRERKER, BWEWHRABTIM LM T RTE . AXF TR L,
BRARFEESX] (FEMP) BT HRKEH THRRS AR (BRIN 16 K) A RBAEBRE
HeRTE, #RAZRXAMLREE (0Q) &, F#4MeFELRFTAL 0 LT, REF
RE AR B 72 IDIQ P MLE B O R A BURIM R BIR G o e 7, AT e RET 2T RRSFA
A, BARKEFAMIAFRABNNAERRGEF, ARG RIS ZFIE, EHEMTL
FRFECBGTRMEATITRE, R MLET ETE . TUEZER ST GIR TR AT
FERUBRMRNEECHELFPTELR., RLROLXTHRERT, —PHRABUFL
A A IR & F S S AN TE

72007 S0, AT RS, TAMFE A B F RS A TRE AN WS R IHFH S
RRHFERN, EREAARNART SR MERESE, ¥ 0RS AT R AR BT
B0A) | A . FHRARS. MRATIMER—FRGEEF AR, WA
RIHRH T B F M, T AT A B (R #3004 4 # AR, B 1009 By

7. RFERANKATENEEENAESBEMERA, SNBEHEATSXARE D FAHKIEEBRES BN XL LY IRSETIN, F4A
NASN,. £E[0FERF (GAO) , Antideficiency Act Background.

54



0= A E AL IE EST 4 AL B FE e 3R B /N H oA T
5”?‘”’ B |l :\/5\?5 7 ‘ JT {/\JH\J :\//'J:\’_ij\‘l H/‘, A ﬁjﬁ’i’xﬁj B 1 :‘

TRk = AR | X0, XNETRRES LA . BRERMRE 6 F AT KABFIME
—REEAEEFR TR R IRF W (DQ) FRAATHI ., B REE K| (FEMP)
EREEKERALEL RN MRABORINAMRE AT LBELMEWITE AR, AL H T
RN B, Wil AW RS ZRFEN,

HER, HTRERRAGBRFHATTRRB K., 2007 £, (EFRENEAY B E 8 05K A
BRNMER (B 500 FETWES / RANEW) Mxst, aFMEmES. i, B
1000 FETHHES WA AFH, ST HFRERSFRY, XEREHABITHAE 31T E
HAGEAED 16 RTFESGHMFTRRSAT, FRRSFAFAEEERFTHEEM L, BXAF
. B ABORMAAARE T 86 R F-A 7 iy ad b S, Ar - 09 1 DL RS B R S 34T IR AR, B2,
EELEETHRBRAZNFHERFTATRG T ERT, TEF AT WL T E R WS
NAEHBR., EREBTFTEBSFAAEFTARESER A, BABFIMRD EK B £ 6K
MRk ERN, ZXAL, RZHEHKABRNMEZ KA A BEEREF T LT
KT E (S0 Singh et al. 2010 Fnz [E f& JE¥K W 35 ESPC Contracting and Negotiations — A Short
Course) , 2011 £ (E B ES)Y BRA VSR RAEFHT TR, BFLREMESRS,
HAKRMNT 2007 PRIy )7, ERABANMENF 8 CREZBE LA X IR LEEFED
CRFUMS AT, HBHYEBSA ARSI NEATENS . X, FHEAREGRAAEBERTF
XEFHEHT.
*B4.1.1: Ttk ARIMERE (2010Z2)5)

LV LT A ALHG B 71 8 B
CHRREAT AR RABZTE BRI RE ok Bk
TErEY s 16 XFRAEAT,

R T E AHF 500 FET, _BRER. WARHRAY. BAK
R T A 638 M2 71 £ TR,
BRI —HERE WM (LT AR,
SHAREL 00 TATUTE KAAR DL # L 4
IELVT DESA TSR ) €N S e ey TS T Ea e
R, FIRUIER, SR Nl o
: RO c —RE LT A RS F AT F
JERSRRSLARERIAS DT g, FER R
%3 . \

=) B BRI AT, AR
EASANAEATIN, REREME  prgnm— s Emsod,
ABER A RRE A, CHERMEARYE, WETHARAL

CHEBFWESRE, WRTELSHAL 1000 000 £, AFRMTHE.
HETG, AFRAIE.

TRESUM £ Rl SEhEat F2 P A BARSE 1 Bk R A IR 0 X (FEMP) i FITT W k AR BOURAILAG 4 B4
AHE, HEXHHEH, e, FRZHURTE WRARSF, ERaHE.
o BRARFEEISTR (FEMP) HARF LR — A EE (| LLERKAR4NMEH) |

c AFNTERENAA B ELETERER /  RANRE —F VR ENESRIEEHT2EMR
%61 5UE YR B

s HRETEXRERZHHCEAN T #RESAARK L F iR E LK RL W TEEZN
FHATIFH

o REBFEMR, Fru s &5l

55



Bt VRS AR AT VAR FAHERERT, FERIANED S RHEFBHBRIRN.
(RFEE ZMEL2EL (2007) ) ARTREFAALRAAALLA LA T XEREHRTE
WA, ERERTEEHRIE., HEH, KRABNIEF N TERBREESLSE, ZFL
ATt R kA HY 2596,

NMESRIE, FATREREATEZEHTERGATEARTEENESRIEFES, H8R
RXHIEHHRTHAGFTRE, BRARBEEWTR (FTRENESRIEHER 3.0) (2008 4)
AR CE R & RIiE . (PMVP) ) AFKARTUE Loy BEm A (L 4.56—4.57 3 4)
BETHTREHTENTREE., TA, AEETLEPEE, THARR, UAREHKETT
BEXmEBY AN TR EHRTEANE FAET., XERENBREXEFATE QLTS &
BEAFAHEHER, WHRRSFAALARABRNM T EREA RN EFRENES BT
SRR REFIAE, R 16 NEARKLATERAHRNEE, BARKSFATE T
WEEH I E SRR AR HEETH ¥4 0 AR K 3.39% (5L FEMP, MRY
Guidelines, Measurement and Verification for Federal Energy Projects Version 3.0, p. 5—2) |
SRR, £ 1998 £ 2011 £ 5 A, MARKEFEQSTREAE 49 MM E 25 NBUFALA B
THRERTE, RERKEHA 4107, MEMERNE AN 64 £ (RTRKSN, TaF
FHRBRAFAAEA, RARANR TR ENESRERA) , FHMBIRRALFE AN 6610ET,
BRARSRBACNET, BETHREL N 18 KCHAF K EM (Btu) ((6.37 LrfiAzi)
FORRIR, RERRHTEEREMF M, FKARMEFEINK, Energy Savings Performance Contracts.

2 LA ICHURI I 4 IR REDRAE B H

4.16. —BHEFD 7 AFEEEEEENEARKBHAXBREN, BEERDIAIEH
RENMZHXHF A AXMTREMING,. SHMAEXNBHEREREEN SR, KSHAH
MUARRHTEE, WEAHNBBENENSERNERSRRTENN AT ERTH TR

BHE. #ZBMAEOHR T BOFTRESEEREENE. BEETERSATITE, TE
MEFERUNEE. MEMER -, FERREINMBRSQ I ML H R AR,
FFAIRENY, RRUEEEEEREELSTEEHRIE. REXTRSERBNEVHEMFS
T, BAKEXREXRIFFEEN, HETEERNKHE., FUBE=—FAMTLHE, BUFEEME
MEBRKAB T AT REIENAERZEZAEH, BYEaEEEEESERMAATL, BXH
TREEBGNVERT, AEEEEETEEERUBENEABAG R, HIRGEEMRRAE,
BUAXRBHERERHETEREREE LS, ENKAENAKIMTE TIEET FEIRUNER
Eal,

417. A THHFBERNBEARSEEREEINENKIBUSIBMARLREEEREENE. XE
XA TINT R FIRESHBR TR, SEBRFEREBISAT TIERSZIA. XM BIEMSITH
W4T SEFREE  ERXRBAIEREENE . ABKFBUTTIAI AR5 LR HED AT (&
W 419—421 3B5y) |, SERABRMKBBATAERERRAFRTENE, LEZBILSRERE
ENMESRELARAE S HTERRBE (S0 3.85-389 #4) . KEZHUNBUFMA 7 —LLBER
<. B %.

o RYFRIMMKEBAFARIESREEREER D ERABUET BN EEM AT

Ho|
W

98. = I1l, Bharvirkar et al. 2008, Performance Contracting and Energy Efficiency in the State Government Market,

56



o FERWNEERIREERTUEN ERE MBI A AN S TN T REBETE, BRNE
KEMBUFERI R BTREREITH LT EIE, FERRKEREREENBEARENR,
BT HRERSE T THEMARL B HENE,

. ﬂ%?gﬂﬁJH{:un<zﬁﬁ¥i AEHAERIS 10 5 E TN BUTEZFNE IR B LI T, #E
AUNABEREEEEARNERNMNUBEMEREHAAFHNEK,

o DEFMAOMHADH 2007 FHESEREENERRNENMNBAME R S IFHIRERT,
REMNBFEZRAY D EIERTRZN, MASTEERL (SFENNERYSFREREEN
FRBEN) NEZRERBE 10 5 FARRNFEEBIMNERYI KL AR EREER
BRl=.

o BIZRZMMKHET EREEEREREHLEREFTRNER. ZRZMNBUFTEMNITEIAR
AM&AAMFL RPN EERIIARMTIE. (1) AERREGEEEEENTTME, 3+
ﬁxAﬁ RER BRI E EHANAIE FRINZRBAFEETRIREANTITMHENRIR
& ﬁ%ﬁEW%EﬁF@AH EREENEBAARATTELFEENBRORTE
H fﬁﬂﬁﬁiu%m% ) BNBRBAFEEBNEEEREENEEFMEREA

RALFEIE .

4.18. HAREIB\EIN: £THEAHNMBEREE fEﬂﬁ%ﬁL?@%ﬁ@%& HREBOIAA IR
EHAEAHAMUIK BEREREEETTEN, #HT%L SHk., BERBUTNEEER
Eﬂ%%ﬁiﬁm%%i%m ém%&ﬂﬁ@#ﬂﬁ%% FEREIE T X2 B H

MBIt LS E R EEI B RGN BRI, LTﬁﬁﬁﬁﬁmE%ﬁﬁ%}ﬁ —EHER
RIEHE. %%ME%ﬁAﬂbeﬁﬁEmA%MﬂTu A7 Eb T A IR fﬂﬁ#ﬁp%fé%
THEMNATN—LEZHHE, E£US% 2011 F 11 BIEERmMBER M, —2ERMENHERSE

E—HEEEREEIE, a%“ LA E ﬁﬁfﬂﬁhkw%éﬁmu%&LiE WHEAITHER
BUETE . EEMBNARNXETE , WRESQHYEPNRMMEIEEFHE (500337338 &7) .
WMREE—ECENMINARL I ‘Aﬁgﬂﬁﬁ %Tﬁﬁﬁﬁ SEEMEEE R HS
BT, BOBRRECAHNBLESFEREEI AR

/e E BRI A TR REDRAE BREL (I 35 )

4.19. BRFEGEAHNMRINIEREEREEENENA —NEENE, BRESRLHNMREHE TS
RIREFEFOEY, ESHDIBREEREEENERIMARLEIETNAFEEAAR,

FAREVHEREE, AREREER—PEefMs, ARNMBLERE BFZMBIEM
KA T T8 B o) @SR AR R B A A — E%%& SR B X L B R RRINER I B EE T, o,
TERRSATNHELE. BTTENEE. UEXTHENEERIEAZNFENEESDR, TK
ZHAREFEMX N TLARKANARIREEZIFFREEN, WFEEREIL. N/ b5 BUFE A
MIFERLEEREREEN— PN AREBARILHE AIEREE T LB AZTRA
HARERA IR S . INESHALREIAFNEREEERE, BHPARTEERREE
mg B, EERSERIMANDERE (DGS) , EMAHANMER R EERT LHRNZE AR,
BRATZIARMFEHEEEGEREREENBENAEXTE, ZELARTEATREANEESRS,

RYZRIMIZIRFRRRIEFREN LREET X UAREMBMAEE, AFTERNRARFTIE.
EEBFEREEITY, EREFDBUFIIIEBR T ESE B E R L T2 Y #IEE
HEORERIT N EMEREMESS (ZRE=41) | EEEMMNAZEEMANMUE HEERE
PR HECRANMERBMNA AT BITHLEEE (ST 41) DIERAENEREREENE.

57



HE. 'eQHEVGEERBE

uu\

4.20. FEEIAZEK, BRI TIHEH L KIS [FFER E L EB BT PR AT XS], T
E—AE@WﬂﬁﬁI?%m@Wﬂﬁ#MMﬁﬁ}ﬁA [IRER E BT FHI T A7, +&
TEEANEE LA HTMNEEERBEEETIEREFTEEMN, BAPREHRIEETIZME
AXHFIE, BERHERE, HERNVAEERGEREERX IV SHBIRERERI QIR A
BEA fﬁﬁﬁﬁ ARAEN AR BENRS, BINRRALGTERBINEMEE, &
BRTERNAER, Bl Er s st —u" RS, 22 uNAET ASRATTIRS TE,
EﬁT%%%%%%%M%TH@W?%ﬁ%AH BB NI MEERER. FEREEHN
MENTEZ TSR,

o IR EBRBUFERIIE RAVEIEE , MEAENAHYEGTE TIENHRBEME R, HIAETEHE.
SUTENER. GEEREENER. ARGEEEEENBNAKEY. £AGERERE
EHMIIEGE. SEZRERN. %%%H%%ﬁﬁﬁmﬁﬁ HRFABRENEEZN LA
MEREREEIE N TR RIRA. @w.%ﬁﬁﬁﬁ B (GAO, RERXEEZMFTHE
WEEERER) | RABRHATHREEEEEE, FI8EEREENZF DA (TIEKRA
%ﬁ%.ﬁx%%é%ﬁﬁ).ﬁ%&%ﬁ BB — E&ﬁAH EREENRCERE KA

99

s BEBEAHYMEREREENHEEMUXRCFASEBIMNEST LIE, ¥—ERFKT
EARER R HEH ST AR BRAFREITAE,

s BEMGI—NMEELEE IBSHCHEEZLHE. KEEARESHE. —TERRNAHE
WAL BEFELLIRAN G T %A@%MﬂEﬁm%%Eﬁ MBERMNARLE. TENERERERE
MERETENR, N XEHIBEHTONEIE, B ELHTINASEERESET ERNIZE T
FRFRE AR N BB LR FE,

'mA%Mﬂkﬁﬁ RS ATMIERE, B 4.30 AR WNEBEK AL THTRERS QSR

s REAHNMSERBREENE SRRR, ESNTRESEELEEENE. REFIUEGER
REAEIE SRR A QA RN, BASDMAHYEH TIREB SHRET KIS HRNIE
ERGEAAEZIFE., BRFVARIENTNAEERERE—ENRIGNA.

s BEHNAHNMEEERREEENENTREVESRIEFEZFHNFXR (S 4.59 -4.61 #4))
RN BEANRS .

s RUFIEFREATY, NMBEZEENETHREBNHEMBEBIN, FHSESRER
EEVSNRN, RELEES

o WEAHNIMEREREEDAMNRGNGES TE, i ek,

421 BENENEY ZHEREREEXFREVNTIECEMERAERELRELY K, EZMNT
ERIE. SREREENMBEXRMIEAFHNAR. WEMNRRXHNFL. ATEREHRIESITZ
VRS, EEDREM O HEFEEEEL (DCAM) BRIETRBESELANESREREE
THE, BREMHEARS (BRTIEVTRMNEZADITE)  EENLEEEEREEIENXMMNELY.
FRE=ZFAER. RHIHIEEAR KERR. SIEVREZENNESKIITVENREEIRE.

99.Donahue & Associates 2006, A Review of Maryland" s Energy Performance Contracting Program, prepared for Maryland Energy Administration;
http://energy.maryland.gov/incentives/allprograms/epc/epc_report.pdf.

100. I, Bharvirkar et al. 2008, Performance Contracting and Energy Efficiency in the State Government Market.

58


http://energy.maryland.gov/incentives/allprograms/epc/epc_report.pdf

HESRREREENETHRENESRINBREREFAE. TEERSATEES I EERDMEK
FALTREFEEXIHTEENESRIRSE., A FEEELSE T & MBS ZERN
RELHXBMERENE. HE T NERRABEENRE, SDMAHYM T NX L2 B ik
RN ERBREARTT, TERAPEGABEVBEVRE. BRULBRNRSFFESE—E,

4.22. HEWIEHER, BEBABAREEIAFHMEAEPNBEXRE, B-EXIMERIBBXSERE
REENBVSEH RN, BERHFEQHVMIELTE U TEM A EFIFRSNER.
B, EESEZMNHNEEEREENE AN AZMENI A REMNTREENE SERIREITH
FEHAXFREATEERER, EERSEREMTNBUBEREREENENIEEESRAB, A
TXARBBEAIFINEZFTMERA, MELEXERBRAESREBREEIE /1/\F H MY B
BABR 10, EEAMEEZEAMNMHBEAHRNERHAINEEEHRS. NERNIEES
B 2 B BUSHIAE Z AR 3 B BUFRE—DEEANE, BAETBRANBRABAIR RS, BUS
AR S A5 AR 55 28 A3 2 AR 50%12,

2 FEAURIIIR 2 4 [ R Dt PR 32 2

4.23. FIEAEVAMTRNEMITAAHNMEREREERINSIHER, CEFZERER T =
A, BEBRALE BTLOEILNEIN, REBEREBERKEEEEEEEA ALY TEERN
IRBUERX, EAXTEENERF/LAE, HPREZESTERHEXNEZ:

s WEERTERS T LDARSE, NEARBENT RS A DB EHHEARE A RIS
REMFBOETIRS. IEPERSATNREEE, IFEVPER AT PRRS QS
BREERSTL, BHMEBEENLIRAIBENDNTERS A, BEMEEERERELSHE
BT,

s AHHMBIRBRZHERATENEXERNNES. SREREEXMENESEERN
B, SHE—PEMRENERE. WECE - LEHUXWRENTZE, FIWRATHT
ERSATDHAEHEE, EXNZREIREF HRFXERESFTENELAINMEFRENER
FE.

s —MABRAR REAMTE | EAREAKRRYEELFEALR T ORI SHE L
TRIE. REXERTZZNA (HEHNEARMBENAE) | BEARE/NERYET
TZIE, HEER—ERYTET TRADBHRKNIE. R#/LPERDFTRAS —
MTRHNEREREEETNE, SER2EHFERYANERALBESEESHNTRIE, BRIAE
HTEMNRMARX, TRIDEERCENTEPA T E TIESREET.

4.24. EEZFVRSTRBRXLE BTN T LR, WEXNORSPERSATRE. INBMAEX
WER. WETTE. AAFRGEMSHNTRIENEMETEENESRIESAS,

i g5 24 sl i

4.25. BERAR VRS ATRERTIRS, BEMAEEY. TEMRSHTEER —1ARXT
BEE, FAERENMENRKE. PEEREAS AT BRI TIRAFEE, FHXTE H#TIRT.
2% FARNEE ARRHASIATEYZHRTE ARDEENESHIE W FHXARFETEI,
MREERPRNEGZNET, FHIERTEANEENAEAEBSTENZRA, BTPERSAS

101. £ 1}, Bharvirkar et al. 2008, Performance Contracting and Energy Efficiency in the State Government Market.
102. 54a4k42E2 U. Schlopsnies (N A3, 2011 F 4 B

59



H
}‘
.

m

I
~
L
e
<=t
=
=S
)

BB R

SRTeERR, MIUBERMHABAZBRS MBS E%EBNE BB A S 2 s LA FRER
%WE%%SH%%%%@E,%uiﬁi%%%%ﬁﬁ%%%#%% ERBAAERN, TaEE
XMt LR RSATHN—HM. sMHE2H|ERS 1C,

4.26. TERFSASDABROPESAUETEEREK A BERAA. PENKSHETERSATE
HCHABEMER, MEEREFSBAFBPEREAR, TETIOFRIME ﬂ&ﬁﬂu%mAﬂ“
REETE., MUAETE, £ ERELHAERDEXSF, ROEGHERSASENERYH
RAGENTREITAITZERRARE M EERER.

427 BHTRZUTEBRSAIHEEAL S M MIONEEEH. VEMEEREEETE. &
FERBREERE—MEXNLS, BXTERSATELLE. MHENME. 287, #EFITAR.
BMEARURHMBEXARBENEE, REHTERS LS AMERXLETE,

4.28. FHit, HABEBREAMATVEERSQAINRUEHENZTSREREEL S TIEFF L ERE
HE. FLLEAREREETINMANREBKMNE, —EHEABNTERSAITRLEEE
FRRE, BNBAZHNTERSATBAGEGEEEDY, RYREIAFZERILAKER
BRETIE. FAIZM 2010 EXFE, TEEFZHASIMATERS LS, BEEATAL, X%
HERGEBEEELGRISELRBFEIR, REATESREREETHOE —LEXLNKE. IF
REBAMBEZLEANAT, BNV IRGEREAEFSENTRERSAS., AHREEERE
BV SHFHERELR, FEXRR—EAXBHAXNMIE L EFEREMER T ENBE T EMR
FnE, BR, NEMFESMFTEEREAHERR, NBERAARBEREEEELYSERS, 1€
KA, BRI R BIE A,

429, HEERELEVEBE S UMITES, AR T HHEMEATENAERHLEMTE,
o K Al N —LE 52U E Bh UL B L R BB LRI H R 5 A B E RS E KT T RS54 A -

« TRARF L AIFIFRBUR, BILNER P, WPEIRSATLTARIANTHE, HERSIE
WEMFURITERMBXTNHERSATVNEE. PERSLSIEBIZOENFL S I
B (EE) mAEAER, SHEENHILEDEIENANER. BARANARSREREE
WERENMSENETENNRHRTEZ (BE) . BT TRINTILERERASZ (£
H) . I UAREBITENE (ENE) ﬂ&%ﬁMTIW EEHAMNAE 20 ZRTERSL
SReBy T ERTERSHEAT. BEXHERSHEATENATZE, FEERKBELR
BT (FEMP) RINA RN FBRENSENENTERS L2 EERANESR. HE,
TREMR S A AN TR RAIH, 2009 G353 37 KBS 1P, HP 25 RIEIRS A SITFR
LR SIS S

« VEARF L A HBHFE ., EEBRBERAKFZ MR B RN BUSTILE A T B ¥
HYRTHHEN T RERS AT 2R, ZRBREERETERSAINEEEEREEEENX
FRARTFXWIBERRSE ., AV REERROTERS AT HETHkE, —HEX
BETAHNA, EF—TEXTERED TEFME. R THAZNTERSATNRE,

103. Singh et al. 2010, Public Procurement of Energy Efficiency Services - Lessons from International Experience.

104 S P EMN LTRSS ATHEETERET R,

105. £ [H 2 I E R 62 E IR 5 /A 5 =, NAESCO Accreditation Programs, E[ & 2 L EN E B AT 8 1) 286 B30 K 5, Accredited Energy Service
Companies (ESCOs) 12\ % Delio 2009, Accreditation to Increase the Credibility of Energy Service Companies in India, #7i0iftha HeeiR%E A S
INTARR, BRI TERANGAER R ITIRSEATINT . S UF I E 2 KR T FIFRE ST AL R 0T #5475, Energy Services Companies
(ESCOs) Accreditation Scheme, FEAEEREBRZIAT TEERES AT A MUK, S U Energy Service Companies (ESCOs) Accreditation.
THBSATNTHR., EERERIONT THURTEERSAS ., S0 Energy Service Companies (ESCOs) Accreditation,

60



AL T =

U

J

A =] L6 JF &S T =45 b LB J[E Ty P2 \ 1 LB THE
. BREEEEE — BPANEENARTARYMTEIE

ERM=HABERANTERES QTN "FAE ERNFEEETIE. haiFZFRZER—
BN=RBEAHBETENREMENTENER, RENASERENMBE, BARXM
‘B RRAXNEEREREETHSEARE T SAANTN—MARSERE. FETERS
Pl e Ees RIBAFRBVMENDERTIE, BomEETL B/ MR SEEET
A, REAFUFCFEREEURENRNERENHE, =RZE (WEEZRBM.
BEFERBENE) BTRBRENERKEAR,

THRFS LA FEE, EERRTSEEE—MAERSARITEEZERS, REFTEEHENE
FRBMFEEGHATERSATHE, BRELAFORXHERSAS, BEENE LA
106 MREABUGTAAH T ER T EIMBPAELBRBBRENESRENIE R, BARTNATH
AP REIR S A B AR B B P EFEHTEINNBARE (S 440 35

FIE TEERE L\ Al lr B/ B PEEIR & L\ Al iR %k, 2010 5, WOMARAENIAS (CEN) AR KK
HEFiEZ RS (CENELEC) (=% “Comité Européen de Normalisation Electrotechnique” )
HEFET TERSIVE, BENZIREEWAS TR EBERNERIFVERR R 107, 4~ 4.2 #f
R TIREREARZER, St REBIRENTRERESASHTIMNE, PERZAIRSIFENIR
BFEANRZ—RTHENESRIE (M&V) , —E T ELN W IPMVP (5] 4.56—4.61 5545y ) |
ELRMALTHHEENESKILINE., XELERE. ReFPHMRONTERRSASIME
AN ETIRELREE.

EN

LF24.2: Vitetss — badE EN 15900 2HR
15800 MET FWHMFWEARAER, Ko, REEHANELE.
o WIRARTEERS. LU DEURE.
o BETWERIMGEEMELEE.
o NBFERBERIT+ PRI+ PRENESRIEERT,
o WVENAESA TR FRIAELR A BT SRR
o HT—EHRARBATH AN DEIRATNESKIE, BATHEREARRITHEE
MESWIFRE
« AEEEMEESH,
c UAREERETRIENERBRUZBROTEER/N,
s AEEEEBEEVESNNASHTHRE.

Kk JE . Dijkstra 2011, Standardization energymanagement and de standard for energy efficiency services.

TREARS 2L\ AJ T BRI, B2 E MR PR S A S VEN T RS AT M EERR,
RENENKNBELNZ, MEMBEBHEEMRNEZ. FlW, BRibF g Thermoprofit Fi & IAIUE
HE, RET—RINEXRDERRSAIXAMEHESHIE., REMXERBUZ—MRZH
Z A =B —RAfE E BB 2 Thermoprofit 452K A5, Thermoprofit i 2 IAE 75 51 o) A
Thermoprofit A E#r & 108,

106. = E B A A2IR E 21T RIARYE EPACt 1992 #1110 CFR 436 Sk Z kB T PHIRS AT S E (REMEEZE) . MERNEARER
BRENEBEN TR EERSIEETNER, HH T REREEM. B84 ecoENERGY BUEX M E MBI BT s EFITHARZE,
Commercial and Institutional Organizations.

107. = Il EN 15900:2010, 5 88 AR %5 H9 & X #0 ZE >k, 3] 40, Piantoni 2011, The Energy audit, energy efficiency services and energy efficiency
benchmarking.

108. Z I EEE T, Thermoprofit: Marketing Performance Contracting.

61



HE. 'eQHEVGEERBE

430. E 2010 F 10 BRLR, MEGHFAMERABNEZHLAN 7O PERS AT ZE, FIAZRER
AIFRMNEEEREEENETRIEEREGREEEEN B M EEMTE 199, #I1LE 2012 5], 6
FEOH AR R2IHEB 2000 ZRFERS AT, AHHNZBEFAINNE. BREAARULMEZHHEAK
g, EABENTBERES AT, FEREHFE —LERAERMNILER. B2, KK LA IEENINHE,
FIR X hA ZSIEFIERATRBRBERE TR, X2—MREFMITH, AHIENTEENET
KPAXLENIFHECBFAIIFHNE—RIVSHNEE, MACER L FRUEEEETERS AT
U HER

431, WMREABZEN: LEITIHESMOEREEL FRIEFSOTERRSLINFZHE, FEBR
CENRETERI TR, WFLALNHEFTEREET, T REFE—THETT
BEEEEFRIFCEAA (MEREENEERNFTHRBUSIIRER. HEBAFTHRBFE
BHKRSY, BNXESEER VAT ERBAN KBRS ) SAHTIS, WHIGATHT TREARS 4
FIZEEK, WA BRI T RIS L\ Al AT X AT LN 7 TF R [T GE IR & HE T 3B % &
BLFEEK, G TERE LA FIEE, WETEFETERE LA EEEKHEER, ™%
TEAR S LRI A ER, BRI FEBHIWFITR. BERKLE. A ZEEURLFER, FE
LN THIRE LA AIHI A EK, U T EEARS L\ o] 1RHE S B R A9 2258 77 (A T g, [XT 2k
EIERIAAIT B FE. FEEMURTEAREABRIFRIFAIEEICR. BEMEHER,
LI S IT AR L ELEFHIIFLEUN AT RIE. HIETF I E S b E R EIEHER, BADSR
FFE=FHHEET TEMRS L\ AR TS A T LTE.

4.32. #HRBEZRNOVTIHNNERALEEREREENEN N ER T ARELSFTER. tEN
HIEEZESAFHMRERIX . T ESREREELYSEMINEANARNE T ETZHEE
R, BHRTZXMERRRAHER, PEERZBIAEZNG T RESFREREREEINA
MEERREAEN., URE-TRESFEEREENE . FHEAHYBEHNEREREENRIE
BAHNRERATNER, BREBEAN. 6w, EEBJLEHXNEBBUTAIEE FBEBUT A A
MBI B EERCHURAXAER 0, LR LERAREREEENETATENIZERARRZ K
R F, B RS L M,

4.33. RHTEERS LA, EPERSTLNRESHERDIL TS NMNEE. HEZRZRE/ I
BREPN/LTER, HESREREEEFEER—TEENLEERX, SIANTRAHTERSLT. E
ZEGZ —ERHIREELUMTERSATHIRE. KN, SN, AHMEAZLEE
BENPERSAINAAEEIERE TBHAEE, SNEALARYMEREREETY. REHE
BENIBATERBRSATHEREH. 2HTERSLT—MATHRA, MALVFERNTEER
R EERE. —RRERSABTEDBTITEE, T 43 N7 Fedesco 18], XZHEA 15T
RIABARZRIEHN—RAADERS AT, NMZROFREN-NEZLEHIZ REFRLAHK
BB ZMTREFETN T REES, Fedesco RB T EARAERBREENE ., BORHEIFIEHX
KRBT EAMNAMBNEE TRER (HRNTREER, WRA. 2§%)  FRERSIE®
T ER.

434, ERFTBAAIF T, PELHATERSASHS, TJREVHLARAHIMEREREE
WEURBo T TERERSATNERAARE BN, 2HTERSLILE—IHLLE, TX
B&MERNASIRELEMY 12,

109. HXAHFERMBRIFTEREEEEREEIAFE, S0 Sunetal (2011),
110.ingh et al. 2010, Public Procurement of Energy Efficiency Services - Lessons from International Experience ({EEZ=FIH5) .
111. £ i, Sochor and Valentovéa 2009, Framework Conditions for Energy Performance Contracting.

112. 2 Lt FRRFT 2012 F4R 4%, TERT—PF A, €A, http://documents.worldbank.org/curated/en/2012/03/15931877/armenia-energy-
efficiency-project.

62


http://documents.worldbank.org/curated/en/2012/03/15931877/armenia-energyefficiency-project

— &b JF &S T L A L8 JF B AN /oL T
SEEREE — BTARNREMAT A KLY T EEDIE

SHanss A
:F‘ 5: 0

LR 4.3 AJEATRBIRSS 2 vl RBAR G5 ™ b e A s e 0 B[R] R DR A% BIY 55 0 15 e -
Blmb FintFedesco2 vl

AWz, WARF MRS LT R8RRIE, Ao EFRAFAHNT A& R EE 2
W, BEEMAXTHALES T HE B, ATHARARTEAN TR S T30, B
B ART AEFT MRS AT, Fedesco A, RER—FAMFKEAT, FraMREHRABUFE T
NFREE, BTBRRFAHSRERAT., R BEMRFAL AKX E T Kyoto Fr 48y 150 77
BT, 2007 3% 73] 650 TR T, RGLEZKERE 1000 FHROTH @I (675) #A.

Fedesco /& Y J& 2 T Bk AR BT A S S #efu ¥ 5 4L B0 R T H #ATH 0 LS AT A R4
EFERHZXTE. RERE, BETREEARGFRREHE, HAFRZA 2005 FF 2016 £
18] W AR Bk AR BT UM IR SR 2206, Rt BT HR BRI V.52 LT, BRABN A
SR R AR 1650 4k, AT R A 800 7 F K, B4yt IR A A AR R B 1 LT,
RRHEEEEFE SR RWAERY (2006 BN =802 ##)  XLBRANEFLALE
K20 LT RE, PR Z AMBREEKE 60 LT,

200748 1 A Jt4f, Fedesco N F HAG R A" — — KEM AT ARARNREANRRE =7 BRI MRS
Fedesco N5 E R AR AEEE 6, RRBEAGEF EEIHARGRRMSTE, J4£ 2008 477
BT &R EIREEIE, Fedosco A5 4y 4 fE RS 7 tha (BELESCO) #E 2008 4 JE A JF
pEfE, TERFTRBI VRS Tk, AARMABAFR P HTELEEMEI, RroFk
REBTHEHAEE, #ATTRBRSATAT, TFRAFAAM B FEAR T BATAEFH AL, Fedesco
A7 R R A AR IR E AR I T A E KA AE AT EURCONTRACT S E R B JF R W & Rl sb R E T H &
F. BEFHe FAAEKERT LA oA AR, X oh BELESCO JF X A A E A & R HEAK
AT &,

& [ RE IR B 9 ) S B R K [ AR R SR AL A UM DA R Tk TR, AR xS AR Ak IR R
Ry DA B g T B Rk 2T DA K 56 By 43R, BELESCO ¢ B A 32 R IR A Jm R B0 RE W9 2R 3859 AR,
A—AEREAFHAE (KH) ZALF AR, GEARKEE HEREEREHRIE, REX
ReFEEERG T A ZBEEHTER, AARANHAINMN, TEXABRA KL HIE
EREANERTS, HTTREE, ERMARLHEE AR, Fedesco 27 A4 F X
W—tHAZGFRREETE, WAE AR E T REHE (PR RSH o, BAEH,
R SEMES) RELXAF =T HER, EAERRUELERERS Ao FHEREEL &,

P | B 86 AR 5577 e 45 B T SR AR BORT B R ) O, B BRI 3E Fedesco oy A 1 & RE R4 A
BARAVFXET B H 1800 kR AMLHEEEF KN AFAMBRE 6 R . KBABUFMEAE P H#AT
FRTE, ERERALNES, FRREATLORFT KR, Fedesco A7 HA H MMM,
FARE=ZFRIEXARLEHRABT AL RAN AR RREEIE, I 5tk WA Mo
ZREELRS e RAREEEIE,

AR, NETRBREATEAEN L EEZCFALFHAAT S, EERAIN QKR
Fo*BHE, CRREEETEAZRA | FH2FHATFRALGESF (Z1MFH) HF
REEFRABHESF (F) .

REFAXER, e RREETEETZEELRN, XFE (1) ERT AN AR & B4 X (B
f& 8 0An BELESCO R 5445 ) 5 (2) BHEFPWEARBEMTIHEA, (3) EAGEMT
REMNESRIETE CRAT PMP) | BRAHTRBRSAALTEETRAEW TR TME

YR IR . Vanstraelen 2008, Overview Belgian ESCO Market.

113. By "RIEAR RIEBETENEE. BABBHKELTTERANERE. RIBZEE, EARNFHIENRIRT. REHEMRR
FIRANBEARGHTRAIZT, IR XBARMEAVNANENERYTEE (WEE. TF) , XEFTBIRADEREIRME
MRl g A EERA . 3257058, Paolo Bertoldi, Benigna Boza-Kiss, Silvia Rezessy (2007). Latest Development of Energy ServiceCompanies
across Europe - A European ESCO Update. European Commission, Joint Research Centre, Institute for Environment and Sustainability; http://www.
energy.eu/publications/LBNA22927ENC_002.pdf.

63


http://www.energy.eu/publications/LBNA22927ENC_002.pdf

HE. 'eQHEVGEERBE

TIREMR S5 2 AR . BB, 28 5y R sE Frilic £ i 1

435 THEBREZLAVRFREBABDNBEULE —ERESCERS HRHRS . REMMBEPERS
AT, PEMNARBRAREE=AHNTERSAIMMEVTEMABALTERAIE, BF
WEHEREITUR BRI ERIT. FEBHEREERSERE. ‘:Pljtﬁxﬁﬂ’lm ZHEREBE
BEEER PHEESATIRENBRRLS ﬁHT et EMECTREBRMEK) | KE%
FEXMATREE R, MIB L EHETHIE FR. THEﬁmLTTQIE?FEEEU&XTIﬁELT‘I RE
A, MEYVHNIEMSEERRTIERTES/LNE, PEAZHERYAREREETEKN
EEBR—KZEDA 35 F,

Ny

4.36. MEBEAREN TRETEARNMEREEEENTEREN TG, MARTHTERSAE
MTFET/E, PERERSAIRZBERMRHFERKBAAN B LMNBREFEITIEE. BBEMHH
Kk, BRBEZOATIBREEAENIKEERNGEEREENE I BLN NI bR lE 2,
EEHTAH EREETNEXMIETHEARESZNEAFTERR, BN, MREZ TERAENEE

EREEMBXWE. BRTERYEFREHINRE, SRESNARYBEREEARZREERE
KﬁHAH EREERR, Ei\fﬂzl%Ti_i/aﬁi/\é@lﬂ?l"]ﬁi%ﬁF&%J'EEXETT?MK%)«%BZK%EET
EFRETR T AR EMAM BTN RERIENXBAZER, XAR—IERERNIIE. TEHN
DAL TN — L2,

4.37. REFERAHNEARILR S BRI F AR B R EW, E L TUE F R AR 5
XWAE., EEEREESRXBEIEGN, EEMRERAHVNMEREREENENXREE—
TEKAEZAMNERE, TRERS @T%H@%#ﬂ#@ﬂiiﬂﬁﬁﬁﬁiﬁ%ﬁ%fﬁm T A5 0 T ALEFROM
ERDEFEM ELEZCRBEORENABLR ( . EEBRABBAEEEREERANIBR
THEAZEGREEFELTR12F, XBFE al_El’] Ffﬁ)lllﬂtﬁﬁﬁl}TﬂM’] R, FNFMERE—
RBELHE6-91MF. FTEBNENAENREETERBUAIEIBAIRENRK. aRESH
FPthELZ mMAEGEERBES M,

F4, SEEEEENENARAI GBS BR AFEMN
SRR ERTELRSE =N

L SAEIRUE | 47 TE BABRET | | 2w s i o
&e %ﬁﬁmﬁﬁ/@ 7 = ﬁﬁb/}?%j;’é'fuifii?%mlﬁ B+

2. FENE, BEFRREATERE ‘E%ﬁi?ﬁ%%ﬁi%%ﬁﬁﬂi,ﬁ%
EEREIENENIBRRALE. TR
SRSURBANE (RP) P18 (S AR AR

4 BFEERREITENORAER, BRI | BIREN
FENTRBEMBARGET, MEVEE | « BeRSRRME AN E L+

5. BRI BB B R RIS TE
6. FIRTJL & R AT A ) B BB KBRS TE

- SRRV SRS AT BURTHA
T RERRE PRI LR
8. ABAR C G RIS RS AT

114. [, Hopper et al. 2005, Public and Institutional Markets for ESCO Services: Comparing Programs, Practices and Performance.

64



AL =r A [=] L6 JFH &5 1 -4 i L6 = > A T
FNE. FEEEREE — BTANEERNATNAHYETEIE

SEEFEEENESESE NI

9. RI|EFER TR ARMNBRTIT, HITEKN
BRI, BEEENRLNDREE (TEW | « PEREAT

LeTE )
10. FHLBE AR [ AFBS « B E R R RS A T
o O R 5 U PAN =
1. EATHT R A By TERY £%§*§;£§$%QE§%¢%.TW
. KNS N¥ =k B
12 FEER %Eﬁiﬁ%;%ﬁzglzﬁ LI AA R E

13. BT TRV EHTERS AT, BRTEE

14 TREENESRIL cPRERSAIFRINE=T, BURTEE

FOR KR BHE

4.38. BPERQAHNMEES fEﬁﬁE%%ﬁ BARERRNBAMRZSFEEREEIN A XY
HEE, RWFEH =R, 'AH$%muﬁ%ﬁ$ﬁMH@M&ﬁWﬁw (2) HRERSA
Sz ENTES, B)EE%N%QWK@WEZE%ﬁﬁﬁ%QW%%‘%E@E%%& IE
HPHXBEEE, BEAIE AL ENERALNEETEREMUE DREEBNEERIUIEF /AT,
%ﬁ:%mmﬁﬁmh & NZERHB AR FIRIT ESMAP XE R R AL THAYMFRAET
FITRMW,

439. AEBE, NEFANETR EEESE SEMNEERIT (IR ALNEEEHIT—IGA) 2
HERZBIEREZERHT, GRANEXNEMNT4? AHNEEBIRLHREFEREXEIMERK
P, XARREBEITE RS %%%WWQW%%WQ GREEEEREAREAKRHER Y&
EHEETE, MXMEXMEFHREETAEEREENXMEN., EAZKER, Bl LHER,
E??ﬁiﬁ%XﬂE%%h%mEW%FWﬁ ZRN T EREREEEE e LI RAIERS.
EREEEEBEREEBITNENEMENERTRE, 8RIMEER. WS, ARANX. EEHELF
ﬁ%*u&%%?ﬁ@m%%mﬁﬁ%@ , BRI HBEWNBMHAEANERENTERSATIBE L
Pt T ER R E T TE, ﬁ*ﬁ?&fmﬁﬁﬂﬂ*%%ﬁlﬁﬁiw HPARIRERRA. Eiis5%%
MTEREAINHE, UBERNHTRAZNEER T, URMEANEEE, NEE/LNE
BHHRREDN, ARYMINPIRNTERSASILESRAEEEENESEE, PERESATITLR
TR A REIEEREE T TEM EREALRERBINT. ﬁﬂ%‘%lﬁﬁﬁﬁﬁ Z* (B A5 E%) | BlmE
—RAEPNEBEFNBRER, PIANPERSASFTERATRARNERFIT, FIREEITS
%ﬁﬁﬁ@ﬁﬁﬁ%%ﬁ%,ﬁ%%%%&fﬂﬁﬁ%%i T ERBAIGEIRE TR BRI E AR
B, EMEXEEERBRETAMESTRERES AT, WRERPND B RITAE KR RG A
MEBEWEXRBIHENANET -, BARTHTPTERSATRE, BRERNEREEIHIREFRH
FHREERITRSERVNTNERZNUBSEERRE. W, HFEHTHA. ORRBEBEIL
REAHERDHEERTIERETHN —LEEEZGRSH Y, ARHYMIBEVEZEZITUHHEERE.,
MABEPERSAIXMRALNGERFTITEA., WRX Wﬁ&&ﬁﬁ ZESH I ELBEE,
THRBREA IR EREREITHASE AL %%@ﬂ% XERESERPERSASTRSTE
ﬁ% BINIE SR, ABERTERBERSASAERALEEFTITERERBIGMIENA, TEE
m%@ﬂi%%&ﬁ“TfT?WW%EEW#¢ﬁ BRI R MASFIA DIRARS(E 17,

115. gL RS EIEE BT H . New e-Learning Course: Improving Public Sector Energy Efficiency.
116. ZEE BB A2 R BRI R ARTRVBRAE & ) T B AALE HIBRER 20%, JUIRAHVAETAE1THEE (S Singh etal 2010, p. 114) |
117. PE4RTi5 0 Singh et al 2010, p. 47 [ 100/101.

65



N

TE. "BSQHYMERER

4.40. ERYVNHEN T EETEFHAREE N NE LHEGTRES. IMBERT. K429t
TREIHEDHNTEY. BORFHENFORHEMER TZZHE, FATEBHS N RHEYER
BENNBEEHHETERFIERMBR, OBE T ZFESRTTERS QBT ERTLZRET. BT
SEMMA, WREBRTERSASTLAPERYN, TERSLITS ﬁEfML%&HMﬁ%
ERBEMLENERFR., ERTZ ?%M%%A“ﬁﬂﬁﬂmmﬁﬁﬁﬁﬁﬁW HTHEZ
TEER S @@%E&ﬁ,LAﬁﬁﬁEWK BT ZERYNEANIE L ﬁR%ﬁWinAﬁ
B EHTRFHERS . 8%,

* TRBRSATNARIE, IBRTBNTE, EXNIIEEEFAARESL AT
SEBNURFRHENRSATER, EE—EHENTRERS AT, LR 8-16 K, XMAR
G N T BENRSRETN T L RESEE, RIETTRRSAINLEHREFAE T RERS
18, AHNMRERENZERETNHF RNV ERS A RHTERE, MALHTE
PEEARRE,  (FINEERBEREEITLENBRERIE, ZRETHE41) | HEZMN
H AR E L5t 17/ EBM TR IRRRE 19,

e A MAREENHEIKMEBIALR LT8R @ﬁm%ﬁ RIREI T RERR S A ST IATE
A TENAEYMARSGREREEEINE MR HXMW., BENGTFRYIFFAR
LB EZ IR (Szemunk Fenye) Iﬁa , ﬁlﬁﬁ WK 700 ﬁﬁﬂP /N1y 300,000
BEE, IEFRXENMRBARZENETRNE (FEHNHCHTERAYBEE) RELEE
E%ﬁ%ﬁﬁﬁﬁ MEHTBEAERE. HE B@MTE$?&h ﬁ%ﬁAﬂﬁ NRE S
g —it iR d BEXBEMBIAREHNSEMNE 120,

441 EREHRIRNRSAE ) BR&I T 2 T ERSRIF R ST RRSATNE LS,
fBI A %ﬂﬁkﬂﬁﬁﬁﬂ“jm @H (2) ATIARZZFE, BTE AN,  (3)
HHALH—RIRAEINFLZ/NIE —XITEMARIE N, EFREEHRBEMA DT EER
SNREBRENEE.

442, BHTEMRFRVERBPRENRS . KERASABTHITETE, IHENGEERE
EUNEERLERESR. B2, BHATITR, TRURDHRF, TRBEREXBRREIRNE. &
EVARMER, NEEBAETERSATNGRBBECSBEMNEDNRANREMER, BETEHR
FHBEFERMHERAEWE . W, TARRERBREROIE, MR BHwmEMAE (LCC)
2L SR AT R B, SEEIOANERKIIRE BRI SN A AR T ENR RN A%
YUE 2, BIERE TAENTIFENDMN,

118. Flan, S IAEETMN NS ENEBREREEMEMN 14 RPERS A SHERERGNE. http:/;www.ga.wa.gov/EAS/epc/SOQ/Cover.pdf,
FARE R 1872 00, http:/lwww.ga.wa.gov/EAS/epc/RFQ-Sample.doc

119. Gl 7SN H L BE REFIT B £ HEIH4emE . 2.7 million energy makeover for London” s public buildings.

120. PAREKARE—HKPREREAS. —RBLROUER=FER&HEEFEM. B As (IFC) mIRTRMT 50% MRS ZHE, X
RIERATERBSATRE TR 2542%x) . KRS MHHERE. 55 MITEERS BREE. A RBMXE DR
MAFEALE. BRTAOE. MHHRR— %l;&%ﬁ%ﬁﬁ?iﬁlﬁﬁﬁﬁiﬂ? EZMERXT, AT PRREAEASHNIRSERT
LBHEET%iﬁSZH?M&anMﬁE’Jx%EEZK HEMARERET M ARMEERARE, SHARINETURBENINZRSE, BRER

1_1“I) f%EE o MBS R E TR S EBIFE. 200 IFC, OTP Local Institution Energy Conservation Program. Bl 4254 %
Hﬁ ﬁﬂ%ﬁ&ﬁ&ﬂf fﬁ?ﬁ)ﬂ’ﬁﬂaﬁﬂ\ S5%iGBANETER, LRGHPRBFNRBHEZERNES . ALK BUFREZR
iﬁ%iﬁ%ﬁ&ﬁa’ﬂ%m (2) EEAWHAIRE. BETEFEINTRRESAT, AHTERSATERLEEFFIELE . Eink+
XH T B Y= liﬁ*iﬁ’]ﬁi&% HE, XAMESHAERY, BAETRRSATZEE—ENTHFUEN FTRAANEGHZFEEEEN) |
(3) THBRSAIZEMEMNENURERLEEZEER S —PMEENER, XENE 1000 5 AANGTFEME, EARKNER
HBENRDARERS AT, HFERE. 5 IFC Y Martin Dasek ™ A 2277,

121LCC RAZERBRANREMAUR Z 2 Fm BAREBTEFRAR, FATZERAETHEITRIEN—5, LCCEEF A A
KB IR EFR SR AN — T, Gl XESREAF. RBEMRAE. XES, S0 Meyer F Johnson 2008, Energy Efficiency
in the Public Sector—A Summary of International Experience with Public Buildings and Its Relevance for Brazil.

122.NPV RHE—EBEH B, MIRTE T, IHAARMEGOR, A PERERSENEOBRTITIENE. XRBEWKEE.
BEAC—LBY, DPRA. LEDLE. SFAN. RENSEGHZ (Singhetal 2010,p.99) |

66


http://www.ga.wa.gov/EAS/epc/SOQ/Cover.pdf
http://www.ga.wa.gov/EAS/epc/RFQ-Sample.doc

ENE. EEEEEE — BPANEERENAR ARV EEIE

4.43. MRMARXBEFMEFAX, NELEIHRGFRAENBMBRIRWELNI T, KX
BERZHTRNTE, BENMEURTERSQASTEMEINRIE, RAEAMNEENHERS AT
HITFAE SRR, EERWN W TEREHHITHKE 12,

« F (FRMEMAHENM) NS T REMHEER,

e MBEWENBIFRNMESAYEIE, TX A RSMeans® (http://rsmeans.ReedConstructionData.
com/) IR P AREHE SR EIE 2R ELE AR

o NI BB AT ARG INEL B

o ITRMEITHNENEEBEEGIE

s EREMREFIMRNETIR TEEE T e RAA?

s RERKHERLEE,?

« MEEENEMNARESE

Wi H T4

444, AHAMEEEREENBRELIVEBNIENE ., R REEN AN ZHARNRS.
Y KR—R B, BN ZAA. BEZNTERS AT RNABLES —ERRNH A~
AR E R EE AT ELAENRANIE, MBNNEKERNSREREERE & NETE
B &MEARE, WNINEXRKHFBUT 2 2RYHENFERRSEANET 10 5T/ EE BTN
ER 20 HRITASE, FEHTERMEENRME. MENBALMADTERMR, FHitm 8 &EN
ROBEROANRE. B2 WPERZHBERZAKE SEEREEHITZE—THNAE,
F5 5l S AL TR E X TS IFREFENZ R L H AL,

445. B, MREGHAZNEITRAKRNBREETRERSATEESRE, HENNERFRYHRAXL
BEEEIE., SRAEREA—HN, MEITARERNT. SHEURERERFITERR,. flW
N —HRBREENERDATERFET, AEENREETRRIXY. REEHE—EEHIHE
PHZAYTHE, IEEENRMSAE LREZTL (ShK44) | B BERYITE
M—MEEEREENE AP THRMETRASIAMENE. (1) MEFFLR HRIFMEERR ) A
(2) BEREXBHNSTRAALRIE, (3) SREEE., RS CEESDFRADVHKES
MMENIE SRERERANNEHETES, £ BRI NRESETIE., ENRNETHREE
T NRTRERSASHEABENET, ERETERSQAINIMEEE TAKRBRLS2R,

4.46. MOM—LERMBITRANBERER, EE, LHEEN, 2 —1REFT (ZHEE44)
BRA, . KEAMEE-LERDEAE ., flEiE P - EHXHEXE (NMERNE
I DEZIMN 2T —E2RRE, FEAREZET/NENTERBITRARAKNEEEREERE,
XL E REATE A RASHS MRS, HRE TARVENRSEERAE BRI,

123. i, FEMP, Negotiating and Entering into an Energy Savings Performance Contract.

124. NI 2RSS, The Federal Buildings Initiative: An Executive Overview. {B41 78 % [ 82 R E B/ N, G100, D EEERITR LM .
ZREM . KB AEEMN. EEBNMNURMERAMERNE L EERA/ R, §F8HMN 1000 ZE7T, EHRITENT —MER
REMERIE. BENEOARTHRSASEFZE RS FREGRFITHNEEBXCEREREBMIERA, &), XL HERE T
BUERK SF RBEMRN AXETAX. EFEETRALNERFIT, BEENTRBMNEBS RS REHTIERITME. BT
RO EERAR BERERNBHANEEFRGASHTIEMRE, TREESRE. BRXNBRHEE. BETPERHIAL. BES
BHFEHFRENTR. FTOREP. HEAR. URZESHMITEMNER (I EPAct 2005) . £0) FEMP, Bureau of Land Management: A
Successful ESPC Across Six States.

125. T, http://www.european-energy-service-initiative.net/

126. I, Leroy 2010, Good practice examples High schools in Alsace Region.

127. BI/RMEH A S 20T B 2 RIBHACHK B FREF 2. AU NEEERESIED 8 R 4LEH 160 g, TE A (BIEM 4T
BEUN 1.06 {23570, ERMABRTLE N 480 T, 205 E 2 MEEREIES Energy Program for Baltimore City Public Schools.

67


http://www.european-energy-service-initiative.net/
http://rsmeans.ReedConstructionData.com/

PE. ReaHEVMeIRHE

TR 4.4 BEASYTREDH TR AT I GEDRAT P H — Bl Akvbk 15 e kP H

RN SR A4 -
s ZTHEATHERAWHGEY. BRMBBACE, RZERKF, MXREFARE (K
%42 .55 L TL) TR AP KL 3096,
o MMk ERr. TAEF AR IRFAE FE RIS I REK. HTAH I A 2010 £ — A BRIRHE
B AR 1990 £ Hah F K 2596, A5 M 2020 SR RIPMA . 2020 £ — A MBI HE H A7
A FE 1990 £ Ak FRAK 4098,
bk 2 5T A IR BE T 55 PR—1996 4F DL BUAS 4 B 43% -
o #5600 ZKEA (M 1300 KEAY) HEK 2D NEFREREERE, EMETE G
20 MRE M
o FAAMF B ME A B R AR 5160 F T,
c ERMEBBRERKRFTLHEAN 1170 BT (269%) |
s MHMMBEFEELZHRFERATHE. 270 FHOT,
o KR ZANBBHE (1996-2010) .50 Fmf
s FHERH. 124
B s e % fl—Steglitz— Zehlendorf HuIX (45 19 AT H )
o FTHWTEH. XBFHAH 0 KERY (FA¥. 4)LE. KFFE)
o B BFE 184 TRT
s HRMTAHE. HF29.4 96 = 541,679 K,
o K. %280 FHTL,
s ZAMEKMHE. FF 3,073,
« SR, 144,
o VR, 1 REAMZETRY, FREERFFHARAFY, RREAGHNURERE,
FHRBOITE, THARRRAZT 10 TRT, WAHEERRA,
FEL AT HR R ] .
s INEFER (TANERCHTAEZERT) |
o IR AEE (BB EIRRALT)
s I NEFR (ERFTEAR)
s AR,
c IANMERT
o I MERERBERATAHE,
s INTHERESEY (BELRHRTLE) .
EAHRA A FREEHRTE / 255 H A& (E¥ 2/ NITHTE Z i e &) .
o RANE MM, BB RBRERFAAT 25 TR,
s BAYNACFRBMAESER (WED10£)
o WEHF WA M EE,
s MREFYAPXEAARENERAYHA AP ECH AN, HapFETRETE,

68



— &b JF &5 T H- 4 bl L6 J[E > - >R \ J - L T
SELRERE — APANEERATEA YA T EEIE

o)

c REEHEEPRIREHRS.
TIREMR 55 2w Bl Bt e B
s AERANERRT RS AARFRAERAN 2 EUAT WL LHIT,
« RAGE 2 NMTHTE FH 4 A FRREAE (Fo2ehAT) 2—;
s BWHARLET REHABTEFEHEY 100 0aF (BEEHFNEL) |
s HeRAXHAIBYRERENE R,
o AR XRARPTIERE AT A F AL, TR AETE LA F A,
2R
o B0 R4 R TE XA R A ALt AT R
o JwiE 5 P An e B Z (8] R AR
LERELSE (WRAAR) RAREN, NEFPMEREF X B#THERIG,
s EEANEREM, AL AEE T RERE,
IRV HREARAEREALIARERES
GeREET AREEHRREAE, THREEXZ TR,
FELW R RN T ARLEG RS, ARERTERTAEREER,
WRFEF BN EHATREEA,
CIE=Ip))
s FREFMXEMIUFRRAR BT,
s REH#OABANL,
* WEWBER (MAREEE) XTE IR A0 Loy X H .
YRR IR . Gei ler 2010, Energy services Hotspot Berlin as a national and international role model, Schlopsnies 2011, Berlin Energy Saving

Partnership 15 years — from model to project success ("15 Jahre Berliner nergiesparpartnerschaften vom Modellprojekt zum Erfolgsmodell” ); Singh
et al. 2010, Public Procurement of Energy Efficiency Services — Lessons from International Experience.

4.48. BRIOBNAEEREENE —RESHE-—NTRERARIEFR. EEFBMN, RAILHE
HERATRIE. RPEHR. BETBEMEEZRERZENIE, fin, EEE-THLATER,
RINETFNEEEFEEETE 20% HRAZ VPV EIETE 28,

449. BRTHEZATEHNEEEBEEEVSEANTIHELENE, MBHEBRFNICOTEKEE
MPIHEERS, MERFIRBHABENESE, #HHSRAPEENEIME, RZXAMENHEEERL,

REMMMIH TR, BRBFZAEXRSHEURATE E5ME. HREERNALERRE.

ERYARRS, WNRAMBERSENEATEEE HTeEE 10-30%, R 5 & [E H8 6R AT
2N 20% HFEFLZRELEME NV, BTHMEERERS, FETERSASHEE=ZFHEEN
AR E SRR ENFE, XHNEE&EES TFHNE, BReEMF AR KK B %57 0 U H
EYSH

4.50. UL EHFMHE. BRACWHIE, MRESHTEHETRE, XA FTHRLEALTEE
K. BREWHK, KAKSHANKRENTE, BERBLERARR, JEEMBMNAIK S EHA A
MV FFROTX — B, FEt, BRTS RS G AL 5 3 B BURAE R T s HE i 5 3R 71 B U

128. i, Hopper et al. 2005, Public and Institutional Markets for ESCO Services: Comparing Programs, Practices and Performance.
129. BfRE XS IHE 140,

69



HE. 2

RE

/\ /L6 T 2 27
N HAADRE IR

oj0|

R BETE FELE, e R e BRBNTHNERMNGEEIE 1%,

451. 5HREREHNZ, EEMBMNEE 10 £ 15 FANKEBAHNMEREREERBNEEH
WELWEBF, JIERAMRBAE S ETHHIT, TEMREAE 20-40%, XLTB W R T KEE
T EEHER (flW, 45 MENEEERIEXA 7 120 JIRMA D aeER) | BE 7 AAZFERE
REURZBREIPEMNTRERER, NRFRIFERNEE, RiE, THERENEBOLPNT S
FRREETE, FAREEAHXNNMEENFERN - ERABWH KN TRERE, MRRIE
MERSRHEEZR, SWTERSATVAREGERREED BN AERRR LR BWHICH
ERMANGRESEE.

452. XAEREREEAXNALIBESENTRERINAN, BEBEUAT &M

c ERHTRERS AR NAESASRN KPR ERMIRIT. MBAUREMBXRSHES. TF
TP TERSADLAEONAE. (1) BEEMNTERENGSTE RITKETE (2)
FRAHMARN (MNERRTHIMRESSHAA) B ) sERHETEPRSHEXNI
ARNEEARAFTEHNEE, (4) BRALHE XA B EERITETIRRIE (51 4.59-4.61
M) . REBER, EFLAFHNATNHELBARN. EELFRELMNE 10-15 XA SR
WEBIMEIATREERSATRE, FEKBBUFSUNBUSTIMRRARLEINE. EEHNHE
MM, BEE 2-6 RUERS LIS EITHTUENAEKRR, 4 1996 F% 2010 F£HE, 14 KT
BEIRSABHALEHN TRITRIEB AR 251 (ST 44)

« BITHRBEEAMREIMALERN AR T RASFREREEERBEMSSE, MR SEE
AEFEEREPAE TRKNEREREENEGEY, FAFAENRRNERPERTI6E
BTN AT Fw (FEFRABDUE)  XNAHNMEIME L FRIFZEALEEN, F
WHEEE, ATHGEMENTRIESIZSXTRABEBRRENERIE, FEHRFTERE
15 12, REEEN-LHERREE. KPARISGEENT. TERSASFIAE W
TEAEHEHEREKNENAENNGES.

s EEREARENBENERY. NIEEEHAREBEEENEN T EE O RENL—F 5
SL24NBHER . BERFGERMAT BEHRSHERY, WERS, MARIEIIEERRERE
BE B ESRERANEERY), WH/NFE 18, T2 4544 7TEEERT (Bremerhaven)
EA—MEYARBNERGEREET B FF.

453, HZEIUZEX: FEARALHGE 1 THETELES/TEIFHIEZETT A, EXZH THREL
FAIFBEARAIFNE, T FEIEFREFMITE I & R EETIUARM FERRE [T BRI 53]

130. F—RME, BRMSBETHERIEY. NARRWRELY UNFCCC % h B4R, TEIL 2050 £H480%, flm, SHEFEEES
BREEIBRE,  (http://www.worldenergyoutlook.org),

131. £[E MUSH 2R A REEREENE, BEEAHMREEEEE REZRAMALRANTEESATER, LE=F.

132. I}, Bharvirkar et al. 2008, Performance Contracting and Energy Efficiency in the State Government Market.

133. /N FBERGAMENRSHNAREREENBEARNIEER, BYESREREEDH A REMREFNBRRAFHTE0E. Fla,
7EER Alsace X, WAZE FARDHARA 19 5F 75 KM 14 IR T AREREENE ., EDHIEA 300 FRIT, KB ERE
B, AMBP. AR FRF. SPHBEENERE. RE. ERIIENNREL B, ZXATHAERRREKBRAME, I Leroy 2010,
Good practice examples High schools in Alsace Region.

70


http://www.worldenergyoutlook.org

H\i}
f

FEEREE — ATPANER SR Bh A AT EE I

£l

LR 4.5, fE[E R (Klinkkum Bremerhaven Reinkenheide) £3:&r P2y IRl g s B H i il 1

—XZelw, BEFEAMER (g0mbH) |

10094 14 Bremerhaven 3% 7 BT A, 710 3K JRAL, H4E

R B 56 IR R A58 R 8000 TG, b 8096 By B R AEFAAFE A .

AFREFE B e (23t 8 A HIRHi])

 BEREMON . EAFKBERBEN IR THERKAARBCER, BMAERK 2%
FR. REMETHEREA, TLHTGHE, MET RAWRERATLHE (2596) AT

FR W R

c AAKERRELFT, BARNEERTERRY,

s REXBREFH. 3R

s EAEE. 1 KAE, EFREEFH (—EILK)

o BAF. A XA TG TRk

o 2 KEATRMAATERKA,
o Fol REAFEMHATE ZREHA,
s A RMEAEEY,

£ [0

E&EH (FF)

FrER ey et A, (Efe)
2004 4 IR R A (Ff)

HER IR ERAT 4 &

LR 4 E
Z AR
TREBORHE A B B (FE3t 120 1)
s ek

B, R,

12 4 (2008—2019)

520 77 B 7

2.5 FHT (B4 RMALLH)

206.5 F L (% IMH)
%ﬁ/f=%ﬁ&m(§%%%%%@MA0Uk
E, FHASAT) WHHE)

RIBART 4% 35-4096, ¥4 4096 fhIE,
B 6596 A . 429 BRB AL, 14% # A
2635wl / £ (SLFR 2950 mf / £ =3095)

-RERE. ZRFAZE/ BRNRL (FFRMUEHF) . 32 854 TR SR A

THRE, RARKERRE,

-HHBRAEH AL, AEBEATERE,
TR RE KRR

- RER G (FRREH) |
~ AR,

- A (RREARX) |

RTINS LE TS

R HEAT B B BB R A A A AT

s ERRERA T (REAH: 200 FRT, X eRTRE2/3 HES)

- REFHKERIRERSA,

- REFURAFRL
RRFHE T H A& RS

— N EE W B R 5T AL

-ABERMRARRNE SRS RS, CEFLZREAZAES RS,

71



E B HEARA R ROFTBATARY, *H & 8 6H b 4 s RS B SR

MWESRIE: RAFARFTEEANEESRE, FoBXRT AN EE. ERA/IHEHE

2 V3 B R R AR 9 2 S W BE R R AR SR B BT IR %E%ﬁ&iﬁ%%%ﬁ4/
(LA, BRRERATYERMARE) . ERATHTRKSAAEREA
MAREAREEERTERFA

YCkF R IR . Breuer 2008, Energy Performance Contracting in Hospital Bremerhaven Reinkenheide ("Energiespar—Contracting im Klinikum Bremerhaven
Reinkenheide ), personal communication Juergen Breuer, Klinikum Bremerhaven Reinkenheide, April 2011 (http.//www klinikum—bremerhaven.de/)

TR e (M&V)

454, BEENEX ERE, 2ETHS &$ g, THARRIEEENEFREN., ¥—1TARHNT
%&Lﬁaﬁi.%%éﬁﬁﬁﬁ BRI, ERBREBEANE RS, EXBTER
MERT (EE) (s SF) m%/ﬁﬁﬁ%%mt% H., MRAREENFHELEENLT, TS
RN EFEIE ( M&V AU BLIX EE AL,

455 BEPEDERSTLNFELRE, BEFRNERNAH MWAH EREET B EIE
TEHENESRILAEA, %%EME%%EEE%#Emm BEIRE IR T B ATEUS T RESTRUK
mﬁﬁmﬁﬁéﬁﬁ BEEREENENERDEEN A ﬁﬁ%%%%%%ﬂ%%nkxﬁﬁ‘

BEHPERXPK, MEREREENERNORABEDERSATETBELETZEHEE N,
%ﬁﬁﬂmAW%?uﬁiiﬁhm%%iﬁ IR SEHE. THeEfk S ASAIIE W EXNTT 2z [ &%
FEARABERF AP, FHRURRYMBRETNHERARPERRETER N, 8
PREMTHR,

4.56. WAHHMTREIMNE TEEHTEBNE SRIL, TUBUWTEFA.

s BANTEANETARTETIEE: (1) RHEYUEGERIEMTEI AR SN,  (2)
NENERSETEM —REUREHRENTTE,  (3) et —FRSMEEALYMET
BERVMRRBIR IR,

s BANTRHNE (FALRRIT) RNREHAEBRIRBUT VB BNTEIRENME. X
EFFBRIYNEZTEENERRARENTE. AHEENIWBEMEZREHRSE m%,
MATAE,

« BT HERSQBXART AT ENEN G EZLRERGEREENENTEIR, FHEHE
ABRGRETHBRBXNID TN, Rt —TESEREEREE N SHERME. N
BUPEA R T LML,

s MRBEMUENN, FLAEHTERVIMRESHTERENEL. MBERIENTERE,

4.57. [EfFTHEENE SHIFHRAER, Eirt, B=1"T ZXBNTEENESKILAESR
REBTHEAHYMTREINBE TS ‘)ﬂﬂ%'—ﬂmﬁlf’ﬂﬂ 135,

134 MR B AT EXAERYANEEEMHZTEN, TTRERERNEREMRL, BT EREREEREACE, BERENE
MPFHEVHEBHRAY LA, ITBTHRESIETNEN -, BARATIEMEEMN, WETNER TETRSE. BRE
HNHE. BERARILBENNLESE.

135. &ifT, ﬁIBﬂ‘TET{?EIQD%Ex7 THRERE, RESNRN BUeME. T VNEXETETEEREZN—RMUEBANE" . ZRRE
HHARRAZRE (ISOTC257) MABARTENIVELZRS,

72


http://www.klinikum-bremerhaven.de/

ENE. EEEEEE — BPANEERENAR ARV EEIE

« IPMVP £ |1 5. HBEDEEMTKENEES7E 1%,
s TRENEESRILER. KPEETNENE5RWIE 30k (EXEBRKPEREEETL) ¥,

=
o XEME. FAMBPEIEIMNS (ASHRAE) 5/ 14, TREEMERFTRPTAUENNE
138

4.58. ASHRAE 585 14, IPMVP % | EDIRKMBEREETLNNESKILER, HEAEUXTE
DB PRRMREHRIERIESNI AT, B2, =Mz ENEXA], G, IPMVP 5T
BEEME SWILHIE T —RMERMAE, M ASHRAE SEEERCOIREMNEAREE, IPMVP E2—
PUSMERERRN S, BES Oz, M ASHRAE $ER R Mt v A BAERHIT N E SRILTTRIFAET.

459. BRI EGHII#EEFATE, —MEFRENTEENE SRITErmER N T HFXANIE
SRIDETAE, HPRAE ASHRAE ERRA A XA R, P TEENE SERIDETARENY
BRSEURAHNMEZREENLGERBRMMPNTE, EFEARMERR, K424H 7T M&V
MR,

4.2, MAVEYIEMIE T B

M&V 3£ 11 158 BF
I (A) N REUR R R R R BB REREBIRHE TN E . £ 5B Bt
BIRSGE HAGBEAENEM EHERZVEE. WEYREMDITRESMN. IHE
(MEXTESH) | XNUEBDTMAREASE .
#I (B) MREUD BEHEFER HRE R G = RRRERLUIEA TN E . A5 BRERE
BIRSGE HRERNEM LMERATRE, NEEREE NI RETERAI LS

(MELHSH) | NWE.

% (C) HENBREREHNERERATNEEREDEE. SUEERBE IR
N TREMEESIENE. BRI TR BT /AR AR ITN TR
- BTEEE.

%31 (D) B AR L EMBARANERIVEMNAETDREE. RUEFNE
RAEARH) 2233 SRR UEIE AR 2 DU IR AR BB 1R i B9 SE PR BE IR UK

ORI EE, RE=FHN

4.60. —fFME, PEEVESRIDETREFIRT LS, NMENA. IHTAE. SEE.
MEAZHH UERAHEMREFIEZN LS. TEENESRIINABAMEAFEELBRBIATY
EM2% E 14% (R FLWHNMERNE SRILHAN B FERBRMAATAEMN 10%) 0 1%t
TA RIS B f 2 B — AR/ NTIETT C AR D, AEXEHRALHER 128 PECHBRENME T, ik
DA ZESAIEN AR HNESKIESZE (80%) | EHEEERNEEIB (13%) . Em C (2%)
PIRIET D (5%) 141,

4.61. Ui ESWIDETUE B TITIEMEENTEIUET R, BR%X 44 RERAL T EMY A
BERPREENNE SRS,

136. I, IPMVP A3 & 1232, Concepts and Options for Determining Energy and Water Savings - Volume 1.

137. I, FEMP, M&V Guidelines: Measurement and Verification for Federal Energy Projects Version 3.0.

138. I, ASHRAE i ff 4. ASHRAE Guideline 14-2002 Measurement of Energy and Demand Savings.

139. MIER—MEANG, SARANAEE, ZESEFMNRERTX. B, BRHFA. BORE. E0ARESHTEELATAE. N
FUERNAERIBRIR N, ETNHNEE. SR EREURELVES., TREINRABR/THRCEORE. €F
& Akl SEEN. EFREENEENRISE,

140. £ 1, Jump and Stetz 2000, Initial Application of the FEMP Measurement & Verification Guidelines in Super ESPC Delivery Orders.

141.Shonder et al. 2010, Reported Energy and Cost Savings from the DOE ESPC Program.

73



4.3 MVIET A9 200 1% 5%

M&V 1 Ti AV A

VERTEENREIETE, SMIEN T EE/NTERYARKBLEER

BT B ERIEE A S REFERY 20%;

. M%ﬁ%ﬁ@ﬁ%ﬁé%ﬁﬁﬁ,ﬂﬁﬁﬁﬂ%m.ﬁ%ﬂﬂ%mﬂﬁﬁﬁ
MARFTKEANE

VEMEENRYTEARER. BUEETRIRFELI DR,

VABIEXFRAERFENDTUTECER,

VB EERAE T R B E
VBB RIS AR T BRERWEFEEEARS (K
. 10% %/ 20%)

SRR\ s B AR A,

VREXREI XA,
VEWRRNETEERAS R, WNRETREEALETH AR,
VB BRI,

. BomiE)
O VRIS S TR A B IRIRMA,

KR RIE. fE#F, {R4E FEMP, MV Guidelines, Measurement and Verification for Federal Energy Projects Version 3.0.

4.62. HERFEEENE ST, TE B HETRZEFAITENDTULE A EXREITE (B 357
#Boy) | BREI T MEERIDETANERE., PTELENTLZAREREENE, AEHENTANTH
HERRETBNNESRIER X, XRESALBEDTREMEREARINAE, WEL—E
RIUERANBRTR, EXEEASRBANENAXEMTRENTHEN, STERIN=1TE
BRI ER— P PEFNNESRIDEARB ISR RL4NAERN. BETESREREEEN
FHEORENR, THSEET. FARAHNMEETENS, SHREERGFEREKEHEN
ENEWEDREN —LAHNNESRIES Z,

4.63. ENFFRENE SR, BEERE WESRILETRERSADMAHIY (TR E) =
BNEARARNTE, TEBRSAIREFEALRNESRIETHE RAGEXRETSEERE
BB ZH, PERSAT —MEBEXNRIRYATEBRET, BERLEE, MM DEBRNETIE,
HTEBENTRE. AldED, TERRSASIRT TEFETNE—FT AR, TERSASEN
EERNENESKIENT B RENERESRS TER. BRY1 F B RHABXNEERES
KEHYE, FERNREIRE. KRBERNAFMEFAHEPNETEEEREERZNRESR
A%, 2ANIHFTERSAIARMNESKIETE, HERSQIMBR F HNVRERICFK AT
BEENEREELE FEREREKIMERNREI NEREERTHNABEE. WRAHY
WE—PMEAREANBNRESHENEESRILER, KNHAFTEE =N EERDEEME 143,
AABE=THNEEHTEEBDRZIIAIENTHEMEK, IR TEENESERILERELN
Z—, AREREERNE2FRBRANTRE,

4.64. MARFW: AREAMNBUNTHEEVESRIUEAZLEELAH, ZARK, BHEHEREEH
FPRTRENEERIUENFER, TEREIER M PTEBRSAINEREZIFLEHEEENE
5.

142, X E PR BMERREFMAEAR (EVO) U THERENESRILASIAIL (CMVP) TIE, BRAEMNEN. —fNERTLTEEN
ESRITsSREARIINFEAEALTLAZHTNT XY, MRS VEENESRITFEHNSEE UAKF (http:/www.aeecenter.org/)
FEENZHHERS A SNEANTEE CMVP AR, ZHMINETERRSASDAHEGREREENANLE = AREDEENE SRR
SRS,

143. &0 Sun et al. 2011,

74


http://www.aeecenter.org/

FLE. STHERTETEERREMLE TIEZINL

S AT BOS R T R i e I B AR i

51 ABRETHRAMNEHAIGEFRE +2F" NEAALYIMTREMNBREN, AEXNBRIE.
TRESMBIXFSAXANNIEEM L, BARTHREECENANRE T PETIEREN,
FEOREECEBEREFNTNEIER]. FREAT—ITEENAENME T, 2.20 BT H
TEENRFMTERIEMIRARMENERECE, MK 51 LTHE FRENNRIRNE,

BoRHE . AR SRIBON SR T 2F

52. iy, EMBMBFNZOESZRLBREAINMTREEANTIEERR, ERBEEHEER
MR EMBEESZ. ERONE. EREEAITREUZLAHKNMPENMMERERNECHEX
W& (B34 85) , MitE—PMBERXBERAERENOA ARG ETIE, BERQIANETE, 15
FREMTEITENEREL, RE +—01" HEEERL TEANGIEERKR, B5HER
B PREIERIMELR, BEERTRIERIENREGE, THEEARS M., XORSER. 4
R FEREREEARNTRTIWRETE, BHEMRNNEZERIL,

53 BEVRBRZEZINNIHSEMTE, NANIERAER. PEFN. ERUXRATCERE
SHMENGIEMEZR I, ESTRIERIMAHXINMEREEARNBEEITIE, HRDEBR
EANBIMERF RS, SMESUXHRRESTEIIME, BRARSIUR)ITIENEM (S
W57 &), BHEZ2ELRNIMBATIFHAEARIER. TETFN. BREELMRIEETE.

+ BEREE—RHYMETETLSER TR EEN TIETE . TIERRMITENE,
c EREZAMERE I —HRERFZERBETSHEERMERREZ RN R ELIE
. TENXIHNREREZINBREBIFNERFE T

o BREIREMEREREMEERE —RINEERRMERNARYMT ER —HNIED. HBR
X BG—NGIT HEMTVECREBIER SN, KBRS TTEIEN T AT &4,

 EENE— AR BEREN A BEMXBETENAEARRAER, SFTUTEMNEER

BERITE:
o Wi —REFEAEFH IV EZRENS HESEM BN RER, BHERNIINGE—ZF. &R

7. MRERNUEECHEXSEH,

s BREREE—. RPMXERGSERBREAGNETMEREE,

s PREBUETIEM TR TRZIMTAE—H N RREIENEMTETRE, RGEENBHRTER
R A BRI, ASEBER WA TIERHS%,

s FREREE—HEAEREEERR, BRTERSATINERE. FEEEEENES
BAR. PREER M NANGIE A%,

op

&l

54 FIEAHYMTRERER, FAZEREREENETNAHEDREBI DENEREA
REMEREREETHYHEEH 2FHWEN —NEREBURER. 2010 FESRAXERER
SENBRXHENBEHRTX—2 (BR221M41255)  BEBHTEEEMELZNENE
RESRFER, HXTRBEATEIERIELTEEREREELRIED, N TEREREEN
BN B, BRBUSET, FAREWEUT, MHEREHBIRIERR BRXERN 2 HAME R
EEREEREEIE.

75



TE. "BSAHYLEERBER

55. AHAMTRE TENARSFUAVBEIELENIS . PAMEEBNCEEY T TRETIH
T, NETRTZAAETLHABI RSB TARNMTETIE (B384 %) | LHENERAX
FUT=AEMIME. (1) TREHE (B)F31) . (2) WEAHDERESRITFNEER
REMER R HAE LRI ER TR MEBR, BRVGRARA:. ) —EUHREZEN "% K
ANTHE, BREGIHIRESENRZY. WELGRNZE. 8EREEMAEZ. gORFEIT. &P
MTERSTENESES . UETEMRNEES. X=TANAHYTMEDRETIENRAAREEEE,
BURZBLZNNEEIBHLELTTNVEIEZ S, AMIROSARIETE, W, REER
WHRRTREFTEER EEERREYBTHRRANRSAE (S0 3.96 ) |

IR DRI T BO fk el st DO 1 e IR JE T e

56. H#EEZNEENTHRER CE, MPRBUSTIRERY . ABUSYIRRERY . K¥. R/
MERSE, BARAR—LERARNTHIE. REALETRERER THMENARIY, BHLTE
ERMNES T ERENTRERE CHE, XSV THE-=MENEEZWN— LT ETEER. &
RE—BONRT B AHXNMEBEKBATERER, EHERINR T TRTEERE CENXR
NHETREER. F-SMENSFANR T ST EBENRERNE,

& 5.1, ROBERCEZWM DM LER

N
i
o
T
o
ot
je

IR BN LNy

L TRARAHAKAR. TERASNERARFED
SEERIFSE DRI TIE. BUNERMMERCNT, RS
BRI, B=HBARRESG, LRSS B PR,

2 REAKNEREEAR (BFERE, FEEHRE)) |
Bt VP 2 7 TR AR BB T RN [ X T S I8

| B (TR K. REERARE RE EE) U8,

A §§§§§5% 3. BAFFRAITL SRABK AL,

TR 4 LRGBS, SUBREET, KUGTAIBX
BRI TAEINE, HoRE)T BB RS A ST R AR AR
TtE, WERMBHTHEITE, FRTEE B ERINER
e

5. E— LT BB ERTEARARGERTHEFERE,

6. K IR & BriE DA K EBr 8 Ay 15 B2 3152

vy
Lo

6. HN5R58EIR 2R A S L FRAESA R BE B AE B BB B T AT

B HARSTHEIR A
7. EEESBRAMASATREETE. GREEESTITE
B
PREFN | ESRIXES | 8 BFEBHMREGAREELST. RETANHE,
S BEB 9. EEREEEEANTERARNRESIREA,

10. 3 B R LB REREEN B RAI A LR
RARESRS, MEEIESEEERIT. TERSAS
AOIERE. BUSMBLERRS . BUTREMNHEE. TRE
MESBIrsE,

76



FLE. STHERTETEERREMLE TIEZINL

AHERSE | ARSM S i
Lz +oR HeEE AR EEN L
2. D38 S AL 2 A E R MRS A T RN B
T, FARLHAS,
ey | BAAIRN | SARREERNELERT HEESAESERET
HRHLE @m%%%zg mﬁﬂﬁ%.%ﬂmﬁw% mﬁé%ﬂ%;a#
2] 4. LR AR ARG B FIE T SRS AR RBR U2 T1E
5. B BRI S AR RS BB TR A,
6. IR ARAREEEARES R, HERARYATREHA
S
LEREMOZTHT, BABENAE DUk 6K
EAMASEE, AR AFTERER (5 BEAYHE)
v e | 2ZARFRESMNEEITE, BESTHER AT,
K RO BB | 3 pitermits, MTROE, TEESERELE,
I =LA TP REIIIIVR o BeEYIm E1h P ReIXE =N,
WIS BETRNRNEN, TEMBMENTERESE, T
TRRENASTATENEREA DA,
4 ESERFR BN AN T ESEINEYED.
%22@?{5 LR N F R BIREDEETEMTBALLRNOLA, %
g PP il B sl e
S | 2RI, ARTEAF ARV RS TAE,
X R 3B TREERM T EBMEMALRIRES,
LRGSR B AES, HERRAYERF TR
S HRGOEREMEIE,
2. VR RS BT DA AL B A AR B R
DA, BD4 | BEEEROMEANIR, AATHAKN TSR
B . ERBaR | AOREHTELANE. SHTESERRAELAERRE
AERE (B,
SBBASMEW, AR ERVEBRE (AZEERKE)
4T HAREREBLRR, GAERTEEATRILNE
A AR AR B RIAE S,

PIATA § I S0 I 1S I R L) Y fREY i

57. HAA[FRBIIFEEHZIRIME, AN MEPR, LEREMLS S MIBEE TEEREIE
ARBTERZN TR, s, EREELERE. SPEMNRNSIRRAR KIS IR TR
EEME, FTMARLETREISTENRASTER, SRAHNMEREEARNEIIRZEBREAR.
W55, BUR. mENENBARLRSEHANAS, NEAIELTHEEVHARNF)THE (1)
BB RMAXNMERNS, (2) BeREEER], (3) B=AEAMBRSHE, (4) RIAT
BERAIRNHEEEHENES,. BRI E,

58. EESHBAAEIREREEEN, BRT ANGURATRERRFERALEREREETE, RIE
IREEREEN, EREASNMER BREBMMNBEEEEN—NEATE, AT ARNMBEERS .

77



ARBREERENEIITELRRZE D, BN RBZE SRR, X T AL B
BNRZ. RBBREENBRRKAA{IY, NELAEREERREEN. NETZEREEZ)IF
FEAMFEANTHE, BDANTHERFEEZHEETAHRBEREER (50 348349 F5) |
N TEARAHNBHEE], LHEARENBNNSEA, 8EREEARNERFERK. FIEBER
MANKEE &6" BRSUFEEETE (S0 34787) |

50. ARFREFEZMHEIIIE, EWASTHNAR, RIAE—IREGRZTERMM, 75
PMRHYMTEEENTERINELE TR E. fW, N HEZ P AEEENA
PMEARLHE PR N REIHE, TR AL HE TIEIE DL R EH ST ey S AR 4/ N
THRER., THNEXRALNMNTEE (M) SGROHTORITE, TR RITE L H AL
BT REENBEFRZ — WRAMIHEEZER, ERERCES P EEETE (5013.25-3.26

#Bar)

=
4t
7N

510, @EMEELFATAEHE, FREFE. RASGARUTRIETE, KLUFF
THEESERN TR T, HIE T MRRTHATE, WETEERAE RETEER.
ERAEABHE—EH AN BRA T EIEREDERAAGTEEFOIEAR, HXUT
WEARFETELIE. BT, TR, BERERETETENHNE. . RAFEM
R A SRR,

« BEFE, NERENRUBRSEHANTR, RUMERLEEFRBENRESTALEMITE
THE. EXBEIMHEERNARARLEXRETENDTOTE THE (BY T TENEHNEEN
BHmE) .

- BERE IR TR FENFA, BEFANENERN TAETRADNRE, SREST
EMAFROER. Dl SRARBELRT TR, RBHABTRENTETAHE,
FRARTESAENTERERBNTRAOEBETEIEEE, BT LEEEEA, AX
REFHEN PR R EE SR SR,

o BEFEXTER, MRIERERESIT. BRI EHIRURBEERITIRG, AHVMITREBAEREHNE
BEERXBALFRERNT T, EBFRENFEN THETEIUERANE, MREFLENIRT
ALY, TUREZHE BRI T BN EMEEN .

© VEHXRIFESESEE. NARZFNMARFRAINMMTRELBIRITETHE, IEAHK
PR AaSe B RGN ERE (SR 511 &7) .

511, BEARITHERLREAALRERTEME., AHYMTE "+ -0 HNERTETEHER
SEERNARYMEEERES TARFREMHATENE (20%&31) | MLt HRL Rt
TRETBAMERE P ERRE IR AN R EEN QA HYBMBRA R SEIA,

512, hn3BEAPREFIE PR EEERREIZRIES, FRTE TREMIE . DEAEXEBAZORAE,
BHFBHERAMERFEZIN T BEMAINER . IRERENERIR. RRS5ERREE,
MRERFRRSEE. BABERTER/RMEDE BTN EMETE. SRR, ERERN. T
BNRENER. GREREENE FHRXBANZOREE, F=FRUMBEREVRE (WNER.
FNFRRFRE)  ELANIRERERE. 1TEMATUTE. SREHIT. UETERASFHEXLR
BRBBIZR. WA EBIENARNMERNR. RIRE. GEEEEE. PREIBITHE.
ERGETREIENESTAN NS, EHERABITE,

78



FRE. FTHEECETREEAMLL TIERE

H]

e [E PG ST T RERTIE (1E1%5 )5))

513. EEREKTAEEEALYMY G THENTIBEFESRIN (552 M3 n) | BNHE
FRERVAAR/FR-EHERE, RENTREUEETE.

LBHESAENTRERVAFEMLRTESEMTERR. BERRE AR R
T, HAESTMREUNTERARMTERR, MEREEE, AL ENRARIS.

2. SRR B EER TR 5 OB A S EIREMAMEREZIA R/ T/E (S0 3.19 &6

7).

SEHW LB AREREFEERITEN A, HXEHENMANALYE, MERERTR
AERNEBEASRRY, LRERESTUTE, WESHKERYIE N RAE DRI T 8 DX
BRHMITE. ARRTEWUREAT RS, NIESEMNEVERRBERITEEERTUT
B PREDITAITEE . SR E T R PREBUET B T ENGIE . R R E RGN FELES

4. ?%ﬁiii%% ERALBBERENFTRETENE—DREZTENT R, IENERAERE
ERERBANKE, DTHERKNTEREE.

5. 5% & R BE LR R B B EANEHE EW%%%%%*WE% %*% EIREIEAM
BEA, UERZEASI=—KMARSG RATEIE. XEAES. H0BN. BRAXNK
ARG L ETNHRERARAINESA,

Gﬁ%WﬁAH EREEREBN AR R MR ATE Y, NARTRERAENIIE A&E
UERGREENBNALRTRIRMHEY, 815 NERNES. %% FREMIEFAEL.

'“*ﬂiiii ‘*F]EZTT TEMRNEES (WFSH 514 MAE (6) TPTNEREMUQIH
M THEESES

A/ WIiBOMHLIGEFY) (B8 /WIi BLOE T 55 5T 1)

514, HARLEMMANAFSEEWIINES T, NXBUATEEINR AR BUFTCERAN
HEe Tk,

LiRE T8 RHYMETENESEER, I T8 BREJILFEFNTEDE,
2. EFMHABK, HRFRERS B L LREAERETIR,

SARLMHRENERFT T, FIEENRUNRARTERTHAE (BH 367 Hy) . HFHDHE
&Lﬁaiu%oﬁﬁﬁiﬁ%%&%ﬁﬁﬁgiﬁ;

A RTREAMBIETHE, BRARKETENIRAK S TIE, AR HHRBER I,
SHREGFREREENA, WBARNBEAXVHESBLIAMBES. ETERSATGH
MZIT. TERA. TEIRNEN, SREXNSHELNE NHRReREXHSFEEEE
ﬁ%ﬁﬁﬁmkﬂﬁﬁre
6. LN EEEREERNEBNEIRAMETAHYNETERIERTMNE. NARI LR

EEEEREERAENIY, AXEBNEECEANAKIGRMRS, FEXAR
RERARENIAY, HERDFRUATIE (S0 4.20 #5)

79



HE. 'eQHEVGEERBE

« IRARABXBUTEIIEXE RANBNIEE, BRANAHYETEARBIEMER, RE
XBEEEREESENNESIH L.

c BEEEAHNMEREREENBEAMURHECHFASEZIMNES TIE, BRFR
RIAAEEREEA RAIERII

s BOMEPALNBELLIEE ZBEENOREERSKIT. SREREENE RN
TRIRSHAANE. IREIEERCEENITRIE, S THEAEREEEEIBEER.
TR B B RIESIAR A RIS,

« ARFAEE D RERSZ AT RMTIES:

« B AINMELESENEREREENRSERR, BRGEERNERIERS.

s BEESEAEARNMABRERESEEREENETHRENESRILTENTE, UEAK
RAEAINES .

« NITEE®R. BIEMA. MEMENTENES MR, ATERRFIEFNRY,

« NEEERBIAHNMESEEREIEIE MINREERG, JF 2 EHE.

KA (Jr, HEET, KHERERD)
5.15. HAAPREMZF T HBHNARETRERSHEMALEREARFRUT T,

LAHEMOIHE T UEBHBRNENAFHGHEHRE KRETERKA HEL ZEXRFHR" .
MEABERBDEMABRTHEMERERITLABENTERR, FMREMABRKEN—I
. MEMAEATENTHRTHNE, TEREERAAEETVATHNA, HFTRLL
FHBMNIEXFONE, UEEEERTERRIFIMNIE,

LARNBIRFERFAREBESTUTEEANGEHEEITERANE. HXYEERERYN
BRI B DMK BEREEATOIOLE, NAPMS I TEEERUNTRENS. 174
TR REMAEM, DANFPRINBESTENGFERELENEIE, S5 PREMHFHRIEFT
RELEENESEHREIEMAN, FEAERERFARLBERTEHAIAE.

SHETTRREME, WURITXABEE #EZE MEUFRX, WTBEDHEUIRES
MRZ, JREMAASRE. PENRRSERBFEEZNRIIUER, HEHEMA
EUHEENERANBTPARLRELE P,

LARRFARZTENRES, NEEIRAZENTE, FIRBPNFE 2S5, I T
ALEZHAFMAATREIRREOR], TBLXRBTENEREAAERRENTR
EREIIR

Hoheg (BUETRRS: PRI Z0E BT, P Er AL X AR

516. AHEHNES TMHNFHEHGEHKKRKNIIF T, ANBABEIERI VLEE THEM
PNFRFEEFRIAT TR LIE.

L RRBEMBRDEIENLETME, TEERNBEXAFT/NE, MEHEERANZRH
Ve B . TEFNERHIENERWUARRELRESD, BN BEMTFEELR
FEABANTEAS, AP/ NFTEIE. REBABANBEARAENST, BHEN
KR AT ARBLERED NP ESERE, NMTLIRRKERERE. TXRABEEER

80



A5 T =¢

FLE. STHERTETEERREMLE TIEZINL

1ll

EENT RS, WTRTERERRYETRETE (BATENAE) .

2. ABFBEA KM BT REUTEREN T/ N %, RETESETERITRIR, BERSLHEMAA.
o E—#ER K EE AL RS RE R RERE T, KRG ARIRE T RE20EM
BARE (WXBERGHNEDES. NEEHR. BPATERE) . SETHAAEBNF/NFET
BEZUETIE B 5FRANTREZEAS, NTEXASREREENTXHTITHELE.

SRTROASM B REAB L EANAFRRERE, HEIRIFREER. ISR LEEMNA
BRFME, INEHEHRKANFR, BRLETNASEARTREIERHFRZ A, R
BV ERALRENRR. XHMARS, EOEPLETEIENAERSEE
HEER N NE—HEREARN., HILED (BFHREERGE) PROEHEFMHECHY
TIERES, BBIMAMRENBARARBATERER. RAAESNTREIRUKETEESE
SNFRERNS, Re5FE. BINMRKYTEEEETXAIAR.

Bibe (DAEM. A BA)T, BEEREMERZ)

517. ZERMSMERAREZIF T, EAFMEE4ATHERS THNERERNEEFRUTTEE
IT/E

LD ERARXLEEBITENR, AESEHEANERHEITNT IR ITERHEL ERH
7,

2EEMAERBR[ARERFIT, SREN—LEBEAEIERNBERBETRERNERT
it RERHMARLHERNTDREBEMEREELE., AARATH —LERBRERERN
SRETRISM TIER. AT EFMEREENAENHEERRMESLERER, B3R
BEREITER.

3SR ERKFREIN, ZEAEDEMIFH MERE ERTHEKE HER SEERKHA .

ZEEAMATHARTRERZOR, REERGS. EEAR. RIMA X BN,
ENREBRSEFMNREREFN—ImHESRE, BN TREEZUFNTEETIREMN
EREAe R SRR ELR.

4 HBHIMERSEARREERELRKES. TEREFANATRERATEEABENES (N

BEHR. RKEFRMUES. 5IoBNARGE. ERAMNUAR)  ONBRESRERERE
MEARXEIEAAR. UEGETRIENEXRER (SAE45)

81



PE. ReaHEVMeIRHE

SV

American Council for an Energy-Efficient Economy (ACEEE). 2010. “The 2010 State Energy Efficiency
Scorecard.”By M. Molina, M. Neubauer, M. Sciortino, S. Nowak, S. Vaidyanathan, N. Kaufman, and A.
Chittum. Research Report E107, October 13. Washington DC. http://aceee.org/research-report/e107.

ADEME. 2011. Batiment - Energie - Environnement - Edition 2010.

. 2012.Chiffres Clés du Batiment - Edition 2011. http://www2.ademe.fr/servlet/KBaseShow?sort=-
1&cid=96&m=3&catid=12624. (Accessed September, 2012)

American College & University Presidents” Climate Commitment. "ACUPCC Reporting System -
Reporting Institutions." American College & University Presidents’ Climate Commitment. http://
rs.acupcc.org. (Accessed August, 2011)

American Society of Heating, Refrigerating and Air-conditioning Engineers. "ASHRAE Guideline 14-2002
Measurement of Energy and Demand Savings ." American Society of Heating, Refrigerating and Air-
conditioning Engineers. http://www.ashrae.org/publications/detail/14891#Gdl14. (Accessed August,
2011)

Antinucci, Marcello. 2008. “Concerted Action, Annex 2: Inspection of Boilers and Air Conditioners:
Supporting Transposition and Implementation of the Directive 2002/91/EC CA - EPBD (2005-2007)."
European Commission, Intelligent Energy — Europe, Brussels.http://www.epbd-ca.org/Medias/Pdf/
CA_Annex_2_Inspections.pdf. (Accessed August, 2011)

Association of Energy Engineers. "Certifications." Association of Energy Engineers. https://www.aeecenter.
org/ida/pages/index.cfm?pagelD=3330. (Accessed August, 2011)

———. "Comprehensive 5-Day Training Program for Energy Managers." Association of Energy Engineers.
https://www.aeeprograms.com/store/detail.cfm?id=745&category_id=4. (Accessed August, 2011)

AT&T Company. "Managing energy, improving efficiency." AT&T Company. http://www.att.com/gen/
corporate-citizenship?pid=17896. (Accessed August, 2011)

Berlin International. 2011. "Energy Plan 2020 ( “Energiekonzept 2020" )." Berlin International. http://www.
berlin.de/imperia/md/content/sen-wirtschaft/energie/energiekonzept.pdf?start&ts=1302593601 &file=e
nergiekonzept.pdf. (Accessed August, 2011)

Bharvirkar, Ranjit, Charles Goldman, Donald Gilligan, Terry E. Singer, David Birr, Patricia Donahue,
and Scott Serota. 2008. "Performance Contracting and Energy Efficiency in the State Government
Market." Lawrence Berkeley National Laboratory - Environmental Energy Technologies Division.
http://eetd.lbl.gov/ealemp/reports/lbnl-1202e.pdf. (Accessed August, 2011)

BMWI (German Federal Ministry of Economy and Technology). 2007. National Energy Efficiency Action
Plan (EEAP) of the Federal Republic of Germany.November, Berlin. http://www.bmwi.de/English/
Navigation/Service/publications,did=241986.html.

82


http://www.epbd-ca.org/Medias/Pdf/CA_Annex_2_Inspections.pdf
http://www.ashrae.org/publications/detail/14891#Gdl14
http://www2.ademe.fr/servlet/KBaseShow?sort=-1&cid=96&m=3&catid=12624
http://aceee.org/research-report/e107
https://www.aeecenter.org/i4a/pages/index.cfm?pageID=3330
https://www.aeeprograms.com/store/detail.cfm?id=745&category_id=4
http://www.att.com/gen/corporate-citizenship?pid=17896
http://www.berlin.de/imperia/md/content/sen-wirtschaft/energie/energiekonzept.pdf?start&ts=1302593601&file=energiekonzept.pdf
http://www.bmwi.de/English/Navigation/Service/publications,did=241986.html
http://rs.acupcc.org
http://eetd.lbl.gov/ea/emp/reports/lbnl-1202e.pdf

——— "Energy production and energy consumption (Energiegewinnung und Energieverbrauch)." http://
www.bmwi.de/BMWi/Navigation/Energie/Statistik-und-Prognosen/Energiedaten/energiegewinnung-
energieverbrauch.html. (Accessed August, 2011)

Bond Buyer, The. 2011. "Energy Efficiency Deal Powers Up." Article by Patrick McGee in The Bond Buyer.
July 22. http://www.bondbuyer.com/issues/120_141/-1029242-1.html. (Accessed August, 2011)

Breuer, Jurgen. "Energy Performance Contracting in Hospital Bremerhaven Reinkenheide ("Energiespar-
Contracting im Klinikum Bremerhaven Reinkenheide")." Bremer Energie-Konsens. http://www.
energiekonsens.de/cms/upload/Downloads/symposium/Best_Practice_Klinikum_Reinkenheide.pdf.
(Accessed August, 2011)

Buildings Performance Institute Europe. "Energy Performance Certificates across Europe." Buildings
Performance Institute Europe. http://www.buildup.eu/publications/12945. (Accessed September, 2012)

Bundesinstitut fiir Bau-, Stadt- und Raumforschung. "Evaluation of the project "Contracting for
Government properties” on the basis of benchmarks and monitoring of selected measures (Bewertung
des Projektes “Contracting fir Bundesliegenschaften” auf der Grundlage von Benchmarks und
Monitoring ausgewahlter MaRnahmen)." Bundesinstitut fiir Bau-, Stadt- und Raumforschung. http://
www.bbsr.bund.de/cIn_032/nn_112742/BBSR/DE/FP/ZB/Auftragsforschung/5EnergieKlimaBau
en/2008/Contracting/03__ergebnisse.html. (Accessed August, 2011)

Burr, Andrew, Cliff Majersik, and Nick Zigelbaum. "The Future of Building Energy Rating and Disclosure
Mandates: What Europe Can Learn From the United States." Institute for Market Transformation.
http://www.imt.org/uploads/resources/files/7.5IEECBPaper33.pdf. (Accessed September, 2012)

Caifeng, Liu. 2011. “Public Procurement of Energy Efficient Products—China Case Study.” Unpublished
consultant report to ESMAP. November.

Cao, Yong. "Building Energy-Efficiency Evaluation & Labeling Technologies in China." China Academy of
Building Research.http://www1.eere.energy.gov/office_eere/pdfs/session_1 buildings_track_cao_
yong_en.pdf. (Accessed September, 2012).

Clean Energy. "Model Energy Efficiency Program Impact Evaluation Guide." U.S. Environmental Protection
Agency. http://www.epa.gov/cleanenergy/documents/suca/evaluation_guide.pdf. (Accessed August,
2011)

Coleman, Philip. "ESPC in the U.S. Government: What" s worked and what hasn” t." Energy Sector
Management Assistance Program. http://www.esmap.org/esmap/sites/esmap.org/files/World%20
Bank%20talk%200n%20US%20Gov't%20ESPC%20experience.pdf. (Accessed August, 2011)

Delio, Ella. "Accreditation to Increase the Credibility of Energy Service Companies in India." World
Resources Institute. http://www.wri.org/stories/2009/08/accreditation-increase-credibility-energy-
service-companies-india. (Accessed August, 2011)

Dena/Prognos. 2007. “Marktstudie: Contracting-Potenzial in éffentlichen Liegenschaften.” http://www.
dena.de/fileadmin/user_upload/Presse/Pressemappen/effiziente_gebaeude/Studie_Contracting_
Potenziale.pdf. (Accessed September, 2012)

83


http://www.bmwi.de/BMWi/Navigation/Energie/Statistik-und-Prognosen/Energiedaten/energiegewinnungenergieverbrauch.html
http://www.bondbuyer.com/issues/120_141/-1029242-1.html
http://www.energiekonsens.de/cms/upload/Downloads/symposium/Best_Practice_Klinikum_Reinkenheide.pdf
http://www.buildup.eu/publications/12945
http://www.bbsr.bund.de/cln_032/nn_112742/BBSR/DE/FP/ZB/Auftragsforschung/5EnergieKlimaBauen/2008/Contracting/03__ergebnisse.html
http://www.imt.org/uploads/resources/files/7.5IEECBPaper33.pdf
http://www1.eere.energy.gov/office_eere/pdfs/session_1_buildings_track_cao_yong_en.pdf
http://www.epa.gov/cleanenergy/documents/suca/evaluation_guide.pdf
http://www.esmap.org/esmap/sites/esmap.org/files/World%20Bank%20talk%20on%20US%20Gov't%20ESPC%20experience.pdf
http://www.wri.org/stories/2009/08/accreditation-increase-credibility-energyservice-companies-india
http://www.dena.de/fileadmin/user_upload/Presse/Pressemappen/effiziente_gebaeude/Studie_Contracting_Potenziale.pdf

PE. ReaHEVMeIRHE

5| S

Deutscher Stadtetag. "Information on municipal energy management ("Hinweise zum kommunalen
Energiemanagement™)." Deutscher Stédtetag. http://www.staedtetag.de/fachinformationen/
wirtschaft/057992/index.html. (Accessed September, 2012)

Dickhoff, A. 2010.Vorstellung der BUND-Auszeichnung fiir den Klimaschutz im Krankenhaus. Bund fir
Umwelt und Naturschutz Deutschland (BUND) e.V. Berlin, 13. Dezember 2010.

Die Bundesregierung. "Energy Plan ( “Das Energiekonzept - Beschluss des Bundeskabinetts vom
28. September 2010" )." Die Bundesregierung. http://www.bundesregierung.de/Content/DE/_
Anlagen/2012/02/energiekonzept-final.html?nn=437032. (Accessed September, 2012)

Dijkstra, Bert. "Standardization energy management and de standard for energy efficiency services." Energy
Research Center of the Netherlands. http://www.ecn.nl/fileadmin/ecn/units/bs/Energiebesparing/CB_
workshop_11jan2011-NEN-energy_mangement_standards.pdf. (Accessed August, 2011)

Donahue & Associates Inc. 2006. “A Review ofMaryland's EnergyPerformanceContracting
Program.” October. http://energy.maryland.gov/incentives/allprograms/epc/epc_report.pdf.

Energy and Security Group and AED. "Powering Health - Energy Management in Your Health Facility." U.S.
Agency for International Development. http://transition.usaid.gov/our_work/economic_growth_and
trade/energy/publications/powering_health_mgmt.pdf. (Accessed September, 2012)

Energy Cities. "Thermoprofit: Marketing Performance Contracting." Energy Cities. http://www.energy-cities.
eu/db/graz_566_en.pdf. (Accessed August, 2011)

Energy Conservation Technology ("jieneng keji"). "Interim Measures for Management Funds for Fiscal
Awards to Energy Performance Contracts in Beijing Municipality.” Energy Conservation Technology
("jieneng keji").

Energy Efficiency News. " 2.7 million energy makeover for London’ s public buildings." Energy
Efficiency News. http://www.energyefficiencynews.com/i/3965/. (Accessed August, 2011)

Energy Manager Training. "Procedures for Qualifications for Accredited Energy Auditors and Maintenance
of their List." Energy Manager Training. http://www.energymanagertraining.com/new_index.php.
(Accessed August, 2011)

Energy Sector Management Assistance Program. "New e-Learning Course: Improving Public Sector Energy
Efficiency." Energy Sector Management Assistance Program. http://www.esmap.org/esmap/node/1251.
(Accessed August, 2011)

Energy Star. "2010 Licensed Professional's Guide to the Energy Star Label for Commercial Buildings."
Energy Star. http://www.energystar.gov/ia/business/evaluate_performance/pm_Ip_guide.pdf.
(Accessed August, 2011)

"Facility Type: K-12 Schools." Energy Star. http://www.energystar.gov/index.cfm?c=business.EPA_
BUM_CH10_Schools. (Accessed August, 2011)

——. "Guidelines for Energy Management Overview." Energy Star. http://www.energystar.gov/index.
cfm?c=guidelines.guidelines_index. (Accessed August, 2011)

84


http://www.staedtetag.de/fachinformationen/wirtschaft/057992/index.html
http://www.bundesregierung.de/Content/DE/_Anlagen/2012/02/energiekonzept-final.html?nn=437032
http://www.ecn.nl/fileadmin/ecn/units/bs/Energiebesparing/CB_workshop_11jan2011-NEN-energy_mangement_standards.pdf
http://www.energy-cities.eu/db/graz_566_en.pdf
http://www.energyefficiencynews.com/i/3965/
http://www.energymanagertraining.com/new_index.php
http://www.esmap.org/esmap/node/1251
http://www.energystar.gov/ia/business/evaluate_performance/pm_lp_guide.pdf
http://www.energystar.gov/index.cfm?c=business.EPA_BUM_CH10_Schools
http://www.energystar.gov/index.cfm?c=guidelines.guidelines_index
http://energy.maryland.gov/incentives/allprograms/epc/epc_report.pdf
http://transition.usaid.gov/our_work/economic_growth_and_trade/energy/publications/powering_health_mgmt.pdf

——. "Portfolio Manager Methodology for Accounting for Weather." Energy Star. http://www.energystar.
gov/ia/business/evaluate_performance/Methodology Weather 20110224.pdf. (Accessed August,
2011)

——. "Portfolio Manager Overview." Energy Star. http://www.energystar.gov/index.cfm?c=evaluate_
performance.bus_portfoliomanager. (Accessed August, 2011)

Energy Star. "Sub-Metering Energy Use in Colleges and Universities: Incentives and Challenges." Energy
Star. https://www.energystar.gov/ia/business/higher_ed/Submeter_energy_use.pdf. (Accessed August,
2011)

Environmental Audit Committee. "Written evidence submitted by Salix Finance.” United Kingdom
Parliament. http://www.publications.parliament.uk/pa/cm201011/cmselect/cmenvaud/505/505vw30.
htm. (Accessed August, 2011)

European Committee for Electrotechnical Standardization (CENELEC). "EN 15900:2010, Energy efficiency
services - Definitions and requirements.” European Committee for Electrotechnical Standardization.
http://www.cenelec.eu/dyn/www/f?p=WEB:110:2861696065635230::::FSP_PROJECT,FSP_LANG _
1D:22416,25. (Accessed August, 2011)

European Union. "The Commission's new Energy Efficiency Directive." Press release.http://europa.eu/rapid/
pressReleasesAction.do?reference=MEMO/11/440&format=HTML &aged=0&language=en&guilLang
uage=en. (Accessed August, 2011)

Federal Energy Management Program (FEMP). 2010. "Annual Report to Congress on Federal Government
Energy Management and Conservation Programs Fiscal Year 2007." U.S. DOE Renewable Energy &
Energy Efficiency. http://www1.eere.energy.gov/femp/pdfs/annrep07.pdf. (Accessed August, 2011)

———. "Building Energy Databook." U.S. DOE Renewable Energy & Energy Efficiency. http://
buildingsdatabook.eren.doe.gov/Chapterintro4.aspx. (Accessed August, 2011)

——— "Building Energy Use Benchmarking Guidance." U.S. DOE Renewable Energy & Energy Efficiency.
http://www1.eere.energy.gov/femp/pdfs/eisad32_guidance.pdf. (Accessed August, 2011)

."Bureau of Land Management: A Successful ESPC Across Six States." U.S. DOE Renewable Energy
& Energy Efficiency. http://www1.eere.energy.gov/femp/pdfs/bim_espc_cs.pdf. (Accessed August,
2011)

———. "Covered Facility Footprint and Energy Manager Assignment (Federal-wide)." U.S. DOE Renewable
Energy & Energy Efficiency. http://www1.eere.energy.gov/femp/pdfs/ctsreport_cffootprint.pdf.
(Accessed August, 2011)

——. "Energy Savings Assessment Training Manual." U.S. DOE Renewable Energy & Energy Efficiency.
http://www1.eere.energy.gov/femp/pdfs/esa_manual.pdf. (Accessed August, 2011)

——. "Energy Savings Performance Contracts." U.S. DOE Renewable Energy & Energy Efficiency. http://
www1.eere.energy.gov/femp/financing/espcs.html. (Accessed August, 2011)

85


http://www.energystar.gov/ia/business/evaluate_performance/Methodology_Weather_20110224.pdf
http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager
https://www.energystar.gov/ia/business/higher_ed/Submeter_energy_use.pdf
http://www.publications.parliament.uk/pa/cm201011/cmselect/cmenvaud/505/505vw30.htm
http://www.cenelec.eu/dyn/www/f?p=WEB:110:2861696065635230::::FSP_PROJECT,FSP_LANG_ID:22416,25
http://europa.eu/rapid/pressReleasesAction.do?reference=MEMO/11/440&format=HTML&aged=0&language=en&guiLanguage=en
http://www1.eere.energy.gov/femp/pdfs/annrep07.pdf
http://buildingsdatabook.eren.doe.gov/ChapterIntro4.aspx
http://www1.eere.energy.gov/femp/pdfs/eisa432_guidance.pdf

PE. ReaHEVMeIRHE

5| S

——— "Guidance for Electric Metering in Federal Buildings." U.S. DOE Renewable Energy & Energy
Efficiency. <http://www1.eere.energy.gov/femp/pdfs/adv_metering.pdf>. (Accessed August, 2011)

——. "M&YV Guidelines: Measurement and Verification for Federal Energy Projects Version 3.0." U.S.
DOE Renewable Energy & Energy Efficiency. http://www1.eere.energy.gov/femp/pdfs/mv_guidelines.
pdf. (Accessed August, 2011)

—— "Negotiating and Entering into an Energy Savings Performance Contract." U.S. DOE Renewable
Energy & Energy Efficiency. http://www1.eere.energy.gov/wip/solutioncenter/pdfs/11-15-10negotiatin
gandenteringintoanespcforstateandlocalgrantees.pdf. (Accessed August, 2011)

——. "Qualified List of Energy Service Companies." U.S. DOE Renewable Energy & Energy Efficiency.
<http://www1.eere.energy.gov/femp/financing/espcs_qualifiedescos.html>. (Accessed August, 2011)

—— "Quick Guide: Utility Energy Services Contracting." U.S. DOE Renewable Energy & Energy
Efficiency. http://www1.eere.energy.gov/femp/pdfs/46309.pdf. (Accessed August, 2011)

——. "Report of the Finance Cost Reduction Working Group to the Federal ESPC Steering Committee -
Reducing Financing Costs for Federal ESPCs." Oak Ridge National Laboratory. http://www.ornl.gov/
sci/femp/pdfs/fcrwg_rpt_espcsc_041207.pdf. (Accessed August, 2011)

.2004. “Section 502(e) Guidance: Providing Credit Toward Energy Efficiency Goals for Cost-
Effective Projects—Where Source Energy Use Declines But Site Energy Use Increases” Amended
October 1, 2004. http://lwww1.eere.energy.gov/femp/pdfs/sec502e_%?20guidance.pdf.

———. "Sustainable Buildings and Campuses." U.S. DOE Renewable Energy & Energy Efficiency. http://
www1.eere.energy.gov/femp/program/sustainable_buildings.html. (Accessed August, 2011)

Federal Ministry for the Environment, Nature Conservation and Nuclear Safety. "DIN EN 16001: Energy
Management Systems in Practice - A Guide for Companies and Organisations.” Umweltbundesamt
Dessau-Rof3lau. http://www.umweltdaten.de/publikationen/fpdf-1/4013.pdf. (Accessed August, 2011)

Feldman, David. "Solar Development May be Hampered by Proposed New Accounting Rules.” National
Renewable Energy Laboratory. http://financere.nrel.gov/finance/content/solar-development-may-be-
hampered-proposed-new-accounting-rules. (Accessed August, 2011)

Gebaudemanagement Schleswig-Holstein (GMSH), 2010. “Energiebericht 2010 fiir die landesgenutzten
Liegenschaften in Schleswig-Holstein.” October. Kiel: Gebaudemanagement Schleswig-Holstein.
http://www.gmsh.de/uploads/media/GMSH_Energiebericht_2010_02.pdf.

Geildler, Michael. "Energy services — Hotspot Berlin as a national and international role model." Asia ESCO.
http://www.asiaesco.org/pdf/presentation/4-1.pdf. (Accessed August, 2011)

Goldman, Charles A., Julie G. Oshorn, Nicole C. Hopper, and Terry E. Singer. 2002. "Market Trends in the
U.S. ESCO Industry: Results from the NAESCO Database Project.” Lawrence Berkeley National
Laboratory - Environmental Energy Technologies Division. http://eetd.Ibl.gov/ea/emp/reports/49601.
pdf. (Accessed August, 2011)

86


http://www1.eere.energy.gov/femp/pdfs/adv_metering.pdf
http://www1.eere.energy.gov/femp/pdfs/mv_guidelines.pdf
http://www1.eere.energy.gov/wip/solutioncenter/pdfs/11-15-10negotiatingandenteringintoanespcforstateandlocalgrantees.pdf
http://www1.eere.energy.gov/femp/financing/espcs_qualifiedescos.html
http://www1.eere.energy.gov/femp/pdfs/46309.pdf
http://www.ornl.gov/sci/femp/pdfs/fcrwg_rpt_espcsc_041207.pdf
http://www1.eere.energy.gov/femp/pdfs/sec502e_%20guidance.pdf
http://www1.eere.energy.gov/femp/program/sustainable_buildings.html
http://www.umweltdaten.de/publikationen/fpdf-l/4013.pdf
http://financere.nrel.gov/finance/content/solar-development-may-behampered-proposed-new-accounting-rules
http://www.gmsh.de/uploads/media/GMSH_Energiebericht_2010_02.pdf
http://www.asiaesco.org/pdf/presentation/4-1.pdf
http://eetd.lbl.gov/ea/emp/reports/49601.pdf

Government of India, Ministry of Power, Bureau of Energy Efficiency. "Accredited Energy Service
Companies (ESCOs)." http://bee-dsm.in/Docs%5CAccreditedESCOs.pdf. (Accessed August, 2011)

Harris, Jeffrey. 2007. "US Federal Government: Energy Efficiency and Market Leadership." Alliance
to Save Energy. June. Presentation. http://www.esmap.org/esmap/sites/esmap.org/files/PR_
FedGovMarketLeadership_June21.07.pdf. (Accessed August, 2011)

Hopper, Nicole, Charles Goldman, Donald Gilligan, Terry E. Singer, and Dave Birr. 2005. "A Survey of the
U.S. ESCO Industry: Market Growth and Development from 2000 to 2006." Lawrence Berkeley
National Laboratory - Environmental Energy Technologies Division. http://eetd.lbl.gov/ea/emp/
reports/62679.pdf. (Accessed August, 2011)

Hopper, Nicole, Charles Goldman, Jennifer McWilliams, Dave Birr, and Kate McMordie Stoughton.
2005. "Public and Institutional Markets for ESCO Services: Comparing Programs, Practices and
Performance." Lawrence Berkeley National Laboratory - Environmental Energy Technologies
Division. <http://eetd.Ibl.gov/ea/ems/reports/55002.pdf>. (Accessed August, 2011)

International Energy Agency. "Energy Efficiency Policies and Measures." International Energy Agency.
<http://www.iea.org/textbase/pm/?mode=pm&action=detail&id=434>. (Accessed August, 2011)

International Finance Corporation. "Summary of Project Information (SPI)." International Finance
Corporation. http://www.ifc.org/ifcext/spiwebsitel.nsf/1ca07340e47a35cd85256efb00700cee/9766BC
7581827E60852576BA000E2873. (Accessed August, 2011)

IPMVP Public Library of Documents. "Concepts and Options for Determining Energy and Water
Savings - Volume |." Efficiency Valuation Organization (EVO). http://www.evo-world.org/index.
php?option=com_content&view=article&id=272&Itemid=504&lang=en. (Accessed August, 2011)

Jump, David and Mark Stetz. 2000. "Initial Application of the FEMP Measurement & Verification Guidelines
in Super ESPC Delivery Orders." National Renewable Energy Laboratory. http://www.nrel.gov/docs/
fy00o0sti/28785.pdf. (Accessed August, 2011)

Kostic, Vesna. "Serbian Schools and Hospitals Are Warmer and More Energy Efficient." The World Bank.
http://go.worldbank.org/UWTBDACSNO. (Accessed August, 2011)

Kreditanstalt fur Wiederaufbau. "Energy Efficient Rehabilitation - Municipalities ("Energieeffizient
Sanieren - Kommunen")." Kreditanstalt fiir Wiederaufbau (KfW). http://www.kfw.de/kfw_/kfw/de/
Inlandsfoerderung/Programmuebersicht/Energieefizient_Sanieren_-_Kommunen/index.jsp. (Accessed
August, 2011)

Landeros, Katie. "Green California Schools Summit Advances Energy Efficiency." Alliance to Save Energy
- Green Schools Program. http://www.greenschoolsnational.com/announcements.html. (Accessed
August, 2011)

Leroy, Jean. 2010. "Good practice examples High schools in Alsace Region." European Energy Service
Initiative - EESI. http://www.european-energy-service-initiative.net/fileadmin/user_upload/gea/good
practice_examples/GP_France/WP3.4.1 best_practice_example_EESI_RAEE_Alsace.pdf. (Accessed
August, 2011)

87


http://bee-dsm.in/Docs%5CAccreditedESCOs.pdf
http://www.esmap.org/esmap/sites/esmap.org/files/PR_FedGovMarketLeadership_June21.07.pdf
http://eetd.lbl.gov/ea/emp/reports/62679.pdf
http://eetd.lbl.gov/ea/ems/reports/55002.pdf
http://www.iea.org/textbase/pm/?mode=pm&action=detail&id=434
http://www.ifc.org/ifcext/spiwebsite1.nsf/1ca07340e47a35cd85256efb00700cee/9766BC7581827E60852576BA000E2873
http://www.evo-world.org/index.php?option=com_content&view=article&id=272&Itemid=504&lang=en
http://www.nrel.gov/docs/fy00osti/28785.pdf
http://go.worldbank.org/UWTBDACSN0
http://www.kfw.de/kfw_/kfw/de/Inlandsfoerderung/Programmuebersicht/Energieefizient_Sanieren_-_Kommunen/index.jsp
http://www.greenschoolsnational.com/announcements.html
http://www.european-energy-service-initiative.net/fileadmin/user_upload/gea/good_practice_examples/GP_France/WP3.4.1_best_practice_example_EESI_RAEE_Alsace.pdf

PE. ReaHEVMeIRHE

5| S

Lindgren, Katie and Lars J. Nilsson. "Transforming the “efficiency gap” into a viable business opportunity:
lessons learned from the ESCO experience in Sweden." European Council for an Energy Efficient
Economy. http://www.eceee.org/conference_proceedings/eceee/2009/Panel_1/1.259/paper. (Accessed
August, 2011)

Local Government Climate and Energy Strategy Series. "Energy Efficiency Programs in K-12 Schools.” U.S.
Environmental Protection Agency. http://www.epa.gov/statelocalclimate/documents/pdf/k-12_guide.
pdf. (Accessed August, 2011)

Maryland Energy Administration. "Energy Program for Baltimore City Public Schools.” Maryland Energy
Administration. http://www.energy.state.md.us/incentives/schools/resources/presentations/workshop3/
baltimore.pdf. (Accessed August, 2011)

Mayer, Armin, Derek Supple, Vollrad Kuhn, and Sam Lines. "Energy Performance Contracting in the
Europe an Union: Creating Common “Model” Definitions, Processes and Contracts.” Institute for
Building Efficiency. http://www.institutebe.com/InstituteBE/media/Library/Resources/Existing%20
Building%20Retrofits/Issue-Brief---Energy-Performance-Contracting-in-the-EU---Part-2.pdf.
(Accessed August, 2011)

Meyer, Anke S. and Todd M. Johnson. 2008. “Energy Efficiency in the Public Sector—A Summary of
International Experience with Public Buildings and Its Relevance for Brazil.” May. ESMAP Report,
World Bank, Washington, DC.

McGrory, Laura Van Wie, Jeffrey Harris, Miguel Breceda Lapeyre, Stephanie Campbell, Sachu Constantine,
Mirka della Cava, José Gonzalez Martinez, Sarah Meyer, and Ana Margarita Romo. 2002. "Market
Leadership by Example: Government Sector Energy Efficiency in Developing Countries.” Promoting
an Energy Efficient Public Sector. http://www.pepsonline.org/publications/Market%20L eadership%20
by%?20Example.pdf. (Accessed August, 2011)

Ministry of Education. 2006. “Notification on Development of Resource-saving School.” January.

. 2007. “Notification on Launching Energy Conservation and Emissions Reduction School
Activities.” September.

National Association of Energy Service Companies . "NAESCO Accreditation Programs.” National
Association of Energy Service Companies. http://www.naesco.org/accreditation/default.htm. (Accessed
August, 2011)

Oakleigh Consulting Limited. "Evaluation of the Revolving Green Fund: a report to HEFCE." The Higher
Education Funding Council for England. http://www.hefce.ac.uk/media/hefce/content/pubs/2010/
rd1010/rd10_10.pdf.(Accessed August, 2011).

Oak Ridge National Laboratory. "Status of ESPC Enabling Legislation in the United States." Oak Ridge
National Laboratory. http://www.ornl.gov/info/esco/legislation/newesco.shtml. (Accessed August,
2011)

Office of Energy Efficiency Natural Resources Canada. "Benchmarking Guide for School Facility
Managers."http://oee.nrcan.gc.ca/publications/commercial/14548.(Accessed August, 2011)

88


http://www.eceee.org/conference_proceedings/eceee/2009/Panel_1/1.259/paper
http://www.epa.gov/statelocalclimate/documents/pdf/k-12_guide.pdf
http://www.energy.state.md.us/incentives/schools/resources/presentations/workshop3/baltimore.pdf
http://www.institutebe.com/InstituteBE/media/Library/Resources/Existing%20Building%20Retrofits/Issue-Brief---Energy-Performance-Contracting-in-the-EU---Part-2.pdf
http://www.pepsonline.org/publications/Market%20Leadership%20by%20Example.pdf
http://www.naesco.org/accreditation/default.htm
http://www.hefce.ac.uk/media/hefce/content/pubs/2010/rd1010/rd10_10.pdf
http://www.ornl.gov/info/esco/legislation/newesco.shtml
http://oee.nrcan.gc.ca/publications/commercial/14548

——. "Commercial and Institutional Organizations: ecOENERGY Retrofit Incentive for Buildings." http://
oee.nrcan.gc.ca/commercial/financial-assistance/existing/questions.cfm?attr=20. (Accessed August,
2011)

——. "Federal Buildings Initiative." http://oee.nrcan.gc.ca/communities-government/buildings/federal/
federal-buildings-initiative.cfm?attr=28. (Accessed August, 2011)

——. "The Federal Buildings Initiative: An Executive Overview." http://oee.nrcan.gc.ca/publications/fbi/
m92-201-2000e-3.cfm?attr=28. (Accessed August, 2011)

Office of the Governor News Release. "Strickland Establishes Energy Advisor." Green Energy Ohio. http://
www.greenenergyohio.org/page.cfm?pagelD=1137. (Accessed August, 2011)

Official Journal of the European Union. "Directive 2006/32/EC of the European Parliament and of the
Council of 5 April 2006." European Union law. http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?ur
i=0J:L:2006:114:0064:0064:en:pdf. (Accessed August, 2011)

Philippine Department of Energy. "Energy Service Companies (ESCOs) Accreditation." Philippine
Department of Energy. http://www.doe.gov.ph/EE/ESCO%20Guidelines.htm. (Accessed August,
2011)

Piantoni, Ettore. 2011. "The Energy audit, energy efficiency services and energy efficiency benchmarking."
European Union Sustainable Energy Week. http://www.eusew.eu/upload/events/696_945_ 3_piantoni_
givois%20compatibility%20mode.pdf. (Accessed August, 2011)

Pouffary, Stéphane and Anthony Dupont. 2009. "Policy and measures in the building sector." Eco-
Building International Club. http://www.ecobuilding-club.net/downloads/Pollutec+3-4+Dec+Eco-
Building+Presentations/3-10h00%20Stephane%20POUFFARY %20-%20ADEME%20-%20
Buildings%20Grenelle.pdf. (Accessed August, 2011)

Ries, Charles P., Joseph Jenkins, and Oliver Wise. 2009. “Improving the Energy Performance of Buildings
- Learning from the European Union and Australia.” Rand Corporation Technical Report 728. http://
www.rand.org/content/dam/rand/pubs/technical_reports/2009/RAND_TR728.pdf. (Accessed August,
2011)

Salix Finance/The Higher Education Funding Council for England. "Salix/HEFCE Revolving Green Fund
- Update." Salix Finance. http://www.hefce.ac.uk/pubs/year/2011/cl1162011/. (Accessed September,
2012)

Satchwell, Andrew, Charles Goldman, Peter Larsen, Donald Gilligan, and Terry Singer. 2010. "A Survey of
the U.S. ESCO Industry: Market Growth and Development from 2008 to 2011." Lawrence Berkeley
National Laboratory - Environmental Energy Technologies Division. http://eetd.Ibl.gov/ea/ems/
reports/Ibnl-3479e.pdf. (Accessed August, 2011)

Schell, Skye. "Financing Renewable Energy Projects.” U.S. DOE Renewable Energy & Energy Efficiency.
http://www1.eere.energy.gov/femp/pdfs/greengov2010_schell.pdf. (Accessed August, 2011)

89


http://oee.nrcan.gc.ca/commercial/financial-assistance/existing/questions.cfm?attr=20
http://oee.nrcan.gc.ca/communities-government/buildings/federal/federal-buildings-initiative.cfm?attr=28
http://oee.nrcan.gc.ca/publications/fbi/m92-201-2000e-3.cfm?attr=28
http://www.greenenergyohio.org/page.cfm?pageID=1137
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2006:114:0064:0064:en:pdf
http://www.doe.gov.ph/EE/ESCO%20Guidelines.htm
http://www.eusew.eu/upload/events/696_945_3_piantoni_givois%20compatibility%20mode.pdf
http://www.ecobuilding-club.net/downloads/Pollutec+3-4+Dec+Eco-Building+Presentations/3-10h00%20Stephane%20POUFFARY%20-%20ADEME%20-%20Buildings%20Grenelle.pdf
http://www.rand.org/content/dam/rand/pubs/technical_reports/2009/RAND_TR728.pdf
http://www.hefce.ac.uk/pubs/year/2011/cl162011/
http://eetd.lbl.gov/ea/ems/reports/lbnl-3479e.pdf
http://www1.eere.energy.gov/femp/pdfs/greengov2010_schell.pdf

PE. ReaHEVMeIRHE

5| S

Schlopsnies, Udo. 2008. "Berlin Energy Saving Partnership - from model to project success ("Berliner
Energiesparpartnerschaften — vom Modellprojekt zum Erfolgsmodell™)." Berliner Energietage. http://
www.energiekonsens.de/cms/upload/Downloads/symposium/Erfahrungen_aus_Berlin.pdf.

. 2012. Die Berliner Energiesparpartnerschaften. http://www.berlin.de/imperia/md/content/
basteglitzzehlendorf/abteilungen/umwelt/dokumente2012/bea_vortrag_120524 2.pdf?start&ts=13395
04875&file=bea_vortrag_ 120524 _2.pdf. (Accessed September, 2012)

Schmutter, Allyson. "Federal Sustainability Scorecards: An Overview of a Program Leading by
Example” ." Alliance to Save Energy. http://ase.org/efficiencynews/federal-sustainability-scorecards-
overview-program-%E2%80%98leading-example%E2%80%99. (Accessed August, 2011)

Seefeldt, Friedrich, Vollrad Kuhn, Wolfgang Trautner, and Jan-Henrik Wetters. "Guide to Energy
Performance Contracting in public buildings ("Leitfaden flir Energiespar-Contracting in 6ffentlichen
Liegenschaften")." Prognos. http://www.prognos.com/fileadmin/pdf/publikationsdatenbank/HMULF _
LeitfadenContracting_030521.pdf. (Accessed August, 2011)

Shonder, John A., Tarrah Glass, and Erica Atkin. 2010. "Reported Energy and Cost Savings from the DOE
ESPC Program.” Oak Ridge National Laboratory. http://www.ornl.gov/sci/ees/etsd/btric/pdfs/femp_
reported_espc_savings_12-1-10.pdf. (Accessed August, 2011)

Singapore Government. "ESCO Accreditation Scheme." http://app.e2singapore.gov.sg/Programmes/ESCO _
Accreditation_Scheme.aspx. (Accessed September, 2012)

Singh, Jas, Dilip R. Limaye, Brian Henderson, and Xiaoyu Shi. 2010. "Public Procurement of Energy
Efficiency Services - Lessons from International Experience.” Energy Sector Management Assistance
Program.http://www.esmap.org/esmap/sites/esmap.org/files/P112187_GBL_Public Procurement of
Energy Efficiency Services_Lessons from International Experience_Singh.pdf. (Accessed August,
2011)

Sochor, Vladimir and Michaela Valentova. 2009. "Framework Conditions for Energy Performance
Contracting - National Report Czech Republic." European Federation of Agencies and Regions
for Energy and Environment. http://www.fedarene.org/documents/projects/EESI/Country_report/
Country_Report_Czech_Republic.pdf. (Accessed August, 2011)

Socialtext. "France: Energy audits state-of-the-art." Socialtext. https://www.socialtext.net/energy_audit/
france. (Accessed August, 2011)

Staatssekretdrsausschuss fur nachhaltige Entwicklung. "Transposing the concept of sustainability
into administrative actions ( “Nachhaltigkeit konkret im Verwaltungshandeln umsetzen” )."
Die Bundesregierung. http://www.bundesregierung.de/Content/DE/_Anlagen/Nachhaltigkeit-
wiederhergestellt/2010-12-06-massnahmenprogramm-nachhaltigkeit-der-bundesregierung.pdf?__
blob=publicationFile. (Accessed September, 2012)

Stuart, Elizabeth. "Energy Project Incentive Funds Updates and Trends." U.S. DOE Renewable Energy &
Energy Efficiency. http://www1.eere.energy.gov/femp/pdfs/ns/fupwg_springll_stuart.pdf. (Accessed
August, 2011)

90


http://www.energiekonsens.de/cms/upload/Downloads/symposium/Erfahrungen_aus_Berlin.pdf
http://www.berlin.de/imperia/md/content/basteglitzzehlendorf/abteilungen/umwelt/dokumente2012/bea_vortrag_120524_2.pdf?start&ts=1339504875&file=bea_vortrag_120524_2.pdf
http://ase.org/efficiencynews/federal-sustainability-scorecardsoverview-program-%E2%80%98leading-example%E2%80%99
http://www.prognos.com/fileadmin/pdf/publikationsdatenbank/HMULF_LeitfadenContracting_030521.pdf
http://www.ornl.gov/sci/ees/etsd/btric/pdfs/femp_reported_espc_savings_12-1-10.pdf
http://app.e2singapore.gov.sg/Programmes/ESCO_Accreditation_Scheme.aspx
http://www.esmap.org/esmap/sites/esmap.org/files/P112187_GBL_Public Procurement ofEnergy Efficiency Services_Lessons from International Experience_Singh.pdf
http://www.fedarene.org/documents/projects/EESI/Country_report/Country_Report_Czech_Republic.pdf
https://www.socialtext.net/energy_audit/france
http://www.bundesregierung.de/Content/DE/_Anlagen/Nachhaltigkeitwiederhergestellt/2010-12-06-massnahmenprogramm-nachhaltigkeit-der-bundesregierung.pdf?__blob=publicationFile
http://www1.eere.energy.gov/femp/pdfs/ns/fupwg_spring11_stuart.pdf

Sun, Xiaoliang, Zhu Lin, and Robert P. Taylor. 2011. “China’” s ESCO Industry 2010: Saving more Energy
Everyday through the Market.” Unpublished report, May 2011, available from EMCA.

Swedish Environmental Protection Agency. "Climate Investment Programmes (Klimp)." Swedish
Environmental Protection Agency. http://www.naturvardsverket.se/en/In-English/Start/Legislation-
and-other-policy-instruments/Economic-instruments/Investment-Programmes/Climate-Investment-
Programmes-Klimp. (Accessed August, 2011)

Taylor, Robert P., Chandrasekar Govindarajalu, Jeremy Levin, Anke S. Meyer, and William A. Ward. 2008.
"Financing Energy Efficiency - Lessons from Brazil, China, India, and Beyond." The World Bank.
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/1B/2008/02/18/00033303
7_20080218015226/Rendered/PDF/425290PUBOISBN110FFICIALOUSEOONLY10.pdf. (Accessed
August, 2011)

Taylor, Robert P., Feng Liu, and Anke S. Meyer. 2001. "China: Opportunities to Improve Energy Efficiency
in Buildings." The World Bank. http://www-wds.worldbank.org/external/default/WDSContentServer/
WDSP/IB/2005/11/07/000090341_20051107140918/Rendered/PDF/340860CHAOBUuildings.pdf.
(Accessed August, 2011)

Texas State Energy Conservation Office. "LoanSTAR Revolving Loan Program.” State Energy Conservation
Office. http://www.seco.cpa.state.tx.us/Is/index.php. (Accessed August, 2011)

Tremper, Christopher L., 2011. Government Progress Toward Facility Sustainability Goals. Presentation at
the 2011 GreenGov 2011 symposium, Washington DC. http://www.greengov2011.org/presentations/
GreenFacilities/GreenGov-2011-GreenFacilities-S6-ChristopherTremper.pdf.

United Kingdom, Department for Environment, Food and Rural Affairs (DEFRA). "UK Energy Efficiency
Action Plan 2007." European Commission. http://ec.europa.eu/energy/demand/legislation/doc/neeap/
uk_en.pdf. (Accessed August, 2011)

University of Michigan. "Building Information.” University of Michigan. http://webapp.plant.bf.umich.edu/
upe/em/bldginfo/buildings.php?bid=5037. (Accessed August, 2011)

U.S. Department of Energy (DOE). 2009. "Revolving Loan Funds and the State Energy Program." U.S. DOE
Renewable Energy & Energy Efficiency, Weatherization & Intergovernmental Program. http://www1.
eere.energy.gov/wip/pdfs/sep_rlf.pdf. (Accessed August, 2011)

.National Labs and Other Consultants. "ESPC Contracting and Negotiations - A Short Course.” U.S.
DOE Energy Efficiency and Renewable Energy.http://www1.eere.energy.gov/femp/pdfs/co_neg_
recording_ppt.pdf. (Accessed August, 2011)

U.S. Department of Justice. "FY2010 OMB Scorecard on Sustainability/Energy." United States Department
of Justice. http://www.justice.gov/jmd/ep/docs/omb-scorecard.pdf. (Accessed August, 2011)

U.S. Environmental Protection Agency (EPA), State and Local Climate and Energy Program. "Energy
Efficiency in Local Government Facilities and Operations." http://www.epa.gov/statelocalclimate/
documents/pdf/ee_municipal_operations.pdf. (Accessed August, 2011)

91


http://www.naturvardsverket.se/en/In-English/Start/Legislationand-other-policy-instruments/Economic-instruments/Investment-Programmes/Climate-Investment-Programmes-Klimp
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2008/02/18/000333037_20080218015226/Rendered/PDF/425290PUB0ISBN11OFFICIAL0USE0ONLY10.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2005/11/07/000090341_20051107140918/Rendered/PDF/340860CHA0Buildings.pdf
http://www.seco.cpa.state.tx.us/ls/index.php
http://www.greengov2011.org/presentations/GreenFacilities/GreenGov-2011-GreenFacilities-S6-ChristopherTremper.pdf
http://ec.europa.eu/energy/demand/legislation/doc/neeap/uk_en.pdf
http://webapp.plant.bf.umich.edu/upe/em/bldginfo/buildings.php?bid=5037
http://www1.eere.energy.gov/wip/pdfs/sep_rlf.pdf
http://www1.eere.energy.gov/femp/pdfs/co_neg_recording_ppt.pdf
http://www.justice.gov/jmd/ep/docs/omb-scorecard.pdf
http://www.epa.gov/statelocalclimate/documents/pdf/ee_municipal_operations.pdf

FE. BeARYERERGE

U.S. Government Accountability Office (GAO). "Antideficiency Act Background." U.S. Government
Accountability Office.http://www.gao.gov/ada/antideficiency.htm. (Accessed August, 2011)

Vallina, Cynthia. "OMB Scorecards." National Association of Energy Service Companies. http://www.naesco.
org/events/meetings/federal/2007/presentations/Cynthia_Vallina.pdf. (Accessed August, 2011)

Vanstraelen, Lieven. "Overview of Belgian ESCO Market." European Energy Service Initiative - EESI. http://
WWW.european-energy-service-initiative.net/fileadmin/user_upload/cenergie/Upload/Fedesco_Lieven
Vanstraelen_Overview_Belgian_ ESCO_Market_2008-12.pdf. (Accessed August, 2011)

Washington State, General Administration Energy Service Companies (ESCO" S) Consultant Services,
Executive Summaries 2011-169. http://www.ga.wa.gov/eas/epc/SOQ/cover.pdf.

. Notice to Energy Service Companies. http://www.ga.wa.gov/EAS/epc/municipal.htm (accessed
October 2011)

World Bank. "Education Rescued From the Cold." Washington, DC: The World Bank. <http://go.worldbank.
org/ED2S4MYIU0>. (Accessed August, 2011)

Zirngibl, Johann. 2009. "Information paper on Energy performance of buildings — Overall energy use and
definition of energy ratings — Calculated energy rating." November. CENSE. http://www.iee-cense.eu/
upload/sites/iee-cense/wp6/6.6/p088_en_cense_en_15603.pdf. (Accessed August, 2011)

92


http://www.gao.gov/ada/antideficiency.htm
http://www.naesco.org/events/meetings/federal/2007/presentations/Cynthia_Vallina.pdf
http://www.european-energy-service-initiative.net/fileadmin/user_upload/cenergie/Upload/Fedesco_Lieven_Vanstraelen_Overview_Belgian_ESCO_Market_2008-12.pdf
http://www.ga.wa.gov/eas/epc/SOQ/cover.pdf
http://www.ga.wa.gov/EAS/epc/municipal.htm
http://go.worldbank.org/ED2S4MYIU0
http://www.iee-cense.eu/upload/sites/iee-cense/wp6/6.6/p088_en_cense_en_15603.pdf

BiE o

FREac AL iR — i AT TINS5 B0k

Bharvirkar, Ranjit, Charles Goldman, Donald Gilligan, Terry E. Singer, David Birr, Patricia Donahue,
and Scott Serota. 2008. "Performance Contracting and Energy Efficiency in the State Government
Market." Lawrence Berkeley National Laboratory - Environmental Energy Technologies Division.
http://eetd.Ibl.gov/ea/emp/reports/Ibnl-1202e.pdf. (Accessed August, 2011)

Buildings Performance Institute Europe. 2010. "Energy Performance Certificates across Europe." http://www.
buildup.eu/publications/12945. Buildings Performance Institute Europe. (Accessed August, 2011)

Energy Sector Management Assistance Program. "New e-Learning Course: Improving Public Sector Energy
Efficiency." Energy Sector Management Assistance Program. http://www.esmap.org/esmap/node/1251.
(Accessed August, 2011)

Hopper, Nicole, Charles Goldman, Jennifer McWilliams, Dave Birr, and Kate McMordie Stoughton.
2005. "Public and Institutional Markets for ESCO Services: Comparing Programs, Practices and
Performance." Lawrence Berkeley National Laboratory - Environmental Energy Technologies
Division. http://eetd.Ibl.gov/ea/ems/reports/55002.pdf. (Accessed August, 2011)

IPMVP Public Library of Documents. "Concepts and Options for Determining Energy and Water
Savings - Volume |." Efficiency Valuation Organization (EVO). http://www.evo-world.org/index.
php?option=com_content&view=article&id=272&Itemid=504&lang=en. (Accessed August, 2011)

Ries, Charles P., Joseph Jenkins, Oliver Wise. 2009. Improving the Energy Performance of Buildings -
Learning from the European Union and Australia. Rand Corporation Technical Report 728. http://
www.rand.org/content/dam/rand/pubs/technical_reports/2009/RAND_TR728.pdf(Accessed August,
2011)

Singh, Jas, Dilip R. Limaye, Brian Henderson, and Xiaoyu Shi. 2010. "Public Procurement of Energy
Efficiency Services - Lessons from International Experience.” Energy Sector Management Assistance
Program. http://www.esmap.org/esmap/sites/esmap.org/files/P112187_GBL_Public Procurement of
Energy Efficiency Services_Lessons from International Experience_Singh.pdf. (Accessed August,
2011)

Sun, Xiaoliang, Zhu Lin, and Robert P. Taylor. 2011. “China” s ESCO Industry 2010: Saving more Energy
Everyday through the Market.” Unpublished report, May 2011, available from EMCA, http://www.
emca.cn

U.S. Environmental Protection Agency, State and Local Climate and Energy Program. "Energy Efficiency in
Local Government Facilities and Operations.” http://www.epa.gov/statelocalclimate/documents/pdf/
ee_municipal_operations.pdf. (Accessed August, 2011)

93


http://eetd.lbl.gov/ea/emp/reports/lbnl-1202e.pdf
http://www.buildup.eu/publications/12945. Buildings Performance Institute Europe
http://www.esmap.org/esmap/node/1251
http://eetd.lbl.gov/ea/ems/reports/55002.pdf
http://www.evo-world.org/index.php?option=com_content&view=article&id=272&Itemid=504&lang=en
http://www.rand.org/content/dam/rand/pubs/technical_reports/2009/RAND_TR728.pdf
http://www.esmap.org/esmap/sites/esmap.org/files/P112187_GBL_Public Procurement ofEnergy Efficiency Services_Lessons from International Experience_Singh.pdf
http://www.emca.cn
http://www.epa.gov/statelocalclimate/documents/pdf/ee_municipal_operations.pdf

HE. 'eQHEVGEERBE

BB 55— b e TRt

R L IO S DR £ P e
EE BTG SN PRSI R L 3000 LET, HF 8 170 LETA IR, RALN
BAEAEA 1600 AL Btw (—KHIE) , A% T 5760 FobArsE, ok fIR 1100 12 Biu (3960 o
TRA) A 339 R CEART RESMMAA. BASTANG 5 RSN 50 5 TH, AT
W4 30 LFHFR (2000 FFAK) , #3700 FFFERMAABABSH .
A TR TATRAEEA . 3423 FAUA, 2007 £ (LR G EPBAAES (BSA) )
2000 4 ¢ 13514 547304, Bkt S ATOA WA T 87K A SR S0 T 5 2 R AL,
ST B R 4 B A PR RN R (N SRRSO BT I B A T R R
MALR, BESHEREF LRATRNMGER ERWUIAR, Eihi e, HWES, ¥ i
B R, RAARRIAF (ESPCs) R RAME Y IEMA SR (VESC:) 7 RHy B RBAE,
SR
© WRIGRESAENE: BT BT SORBLM 4 5 B 46 396, 31 2015 R R IE16 309 (4% F
2003 4) | ABAIRALK B T 0 RAIEE MM BA (2008 52020 %) (M4,
TAERGTRLEEN A, FAPERERLRE B |
© R | 2030 £RAMATA FREA LT 0%, HEABRERATK,
TR 2010 £—2012 4 7T Bk IR A 6 4 A 00 BRI T (6T 596 8 AP
2013 (6T 7.5%, 2013 REGEFHEAMED —FHRATRARE, KA
HOE S0 P T T2k BB A R AT (74
SR FOR RS AT R IOHE, 2012 £ R RPA B A E, 2016 £ERKA L
KA E,
L2
© 2010 £RFH, BABEAMEAMLARRARALETRE ' WA, AT
LA 5 B 5 57 4 b A B B AT B A P L BRAT M A
© EATATTAN 4 — B RS AR A B BRI ¢
oM
C R EAMRAE AT D T5% WALRAN (Bl ERRAH)
© B4 RE B MRS TE AR R AAE, FRERA TR F AR
LCVEE T
LRSI YR F A B A 3 T B R AR
O EREAM R, FRFE, TR R RH N ERART Rk AR
BR% (BLTENME) |
RSt T S TR LTS S VNS VAT N ST ET UL LV E VS
ﬁ’fi:
C BARABR AR A BANEEE REETHEHEE R, WA THETE,
CHAM. BEIAERTER (OMB) FIALRAKH ZHRAME, H U2 HH TR
R (SILE 3.2)

144, "HRT BN, BEEEEREIRARR, 5537 BRI,
145. 5442 35 XLk,

94



2007 WA AR5 3 BORT 2 B 15 BE B 4 -

o “EAR BAML A K 353 k7 Btu, P 1985 £EAE 29% (ZKEBEIE)

« 2007 WH4F “EART ESUARIKR A RN 58 LET,

o H 20034, FRHMAEHAAET, A—FRAEMBKK, 10LETREBREK
e/, K4S {LETREARELHRERSER (BHHE 3 X) |

c H 19854, FRKEZXLH AL ET, FHBERRTLHENDS0—-B0ET, H
H10—20 LE TR E TRRENER,

WE. VNI ABR A B BT R B S E DR R AR o A L 2 R L A R UL
ATYWHE, 2007 ERREMEE LT LR 1008 TRY B ABEAYN BRI ET
fE.

HRRIE . FEMP, KW, . http.//wwwl eere.energy.gov,/femp/regulations/requirements_by reg.html, FEMP 2010 http.//wwwl eere.energy.gov/
femp,/pdfs/annrep07 . pdf; DA & http.//www . naesco.org/events,/meetings/federal /2007 /presentations/Cynthia_Vallina . pdf)

B EEMFMM T BT T 8E B ARAYSE B

W 1 #5 BT EEyN:=:Rivi BREB TR Source

(i) #7E% DOOLL-

BMERZMN | MBUSHLAE | BEFEFE 2005/06 At _E T 20% 07,2007 4 4 A 16

(1) 2012 FiR=SAHAFAAE 2007 FEAH
BEEXM | NBUFHAE | LR 10%. 2017 FFE(R 25%, 2025
PR 40%; (2) IBSMEBRYABIRRE,

47 E 4 07-126, 2007
F78 13 BERMET

Sk 7E 2010 FJEFTMN BT R X FrE
BEAE /AR (KT 5000 FHERHE
B AE85T 8,000KWh) {5 421F
i, NXABE ERNEE R HHTT
LR, KUHIRSREMENNE. &
BEE MEFAA | B85 ERXN BRI EFHTER.

=8 . 2009 F AT MBS E 18R
Lt 2008 £E[£1 5.8%. Lt 2005 H A £E
1 2.5%, 2009 FFE(RRBEFE(ATT P AR
BEVE RN B2 1000 FETT (BEIE.
ACEEE 2010)

MM 2 1464,
2009 7 6 B s

2012 FIM AT B AR NIRRT ER A S BEHE
£ 2004 FEA_EFET 20% . 2020 %

TEAAE | R 35%, 2012 FMNBATREAAFNE
SEREM BIETHMN | £ 2002 A _ERE(R 25%, 2020 F AR
BUFER 40%. 2050 F[EA 80%, BUAFALAGR K
BT (WEEMERNSEN
FRBERER. BRI EENRE)

MATERS 484 (%4
I, SEFHRINT
GeEEs) | 2007 £ 4
A 18 B

MHBUFALAS,

OIATL | 2000 EMBRHEIAE. MESES

P S =N fo g MNATE% 111, 2001
SR \ N £ \Y 7S % NI
2y pEAn | NEAOERDE 90 FEMIRE | LU s

Mas A EIAN
NHETER

95



http://www1.eere.energy.gov/femp/regulations/requirements_by_reg.html
http://www1.eere.energy.gov/femp/pdfs/annrep07.pdf
http://www.naesco.org/events/meetings/federal/2007/presentations/Cynthia_Vallina.pdf

hE. BEAEVAEEERERE
M TR | BAREN TEEBE R Source
WIEHE, 7 | BEEE M EEEAE, 2008 EB(T | v .
BEEEN | ARA. B | B RRAHEE 2005 R FE(R ggg;g@gﬁﬁ
ANRAER | 10%. 2010 AR 20%. R
NS EEEHBRE B EN
gy | WAESE | BRSBTS, M 2007 | B 3693, 2007
BhR R F9 T, G6 MU BEEEERE |£68 15 QS
B 5%.
T 2010 27 2003 EEAL L P BTRAY
DO smr | ST FAREARE 0%, 205 FRHE | TS 2007
e 35%.
NE

*F e R F N AL E sk, hitp. //www ncsl.org/default . aspxotabid=12987, %4 H T & £201 145 A 38Ny
BB, XN MR HFORRARENE, GFFAEREERTE AT ARG EMRREK,
HIRELN T CGUFT BN ER D FRPBATIREY  FENET LT BT LT s
Y% e FFnZE |, http. //www . epa.gov/statelocalclimate/documents/pdf /ee_municipal_operations. pdf

BREB. 2. GEIE A NG 2 DU Vi GE H bRl

Baden—Wuerttemberg, 2020 4 2 M — A L8k i & 7 1990 4 H b F 1K 3095, 2050 4 &1
8096, 2020 £ H #l 2 5B E B K Bk 4098 B H B /v 2 — & H,

2008 47 447 7= 4% B4 2 4040 46 4B 20000Wh, A K7 ¢ B AR B 1990 4 % 259, 90% M b
WAL R 1995 £ LM A, B KT A S ERA TR RRET M, #% 2020 £
BALEE AR 1900 4 A b (% 35% . 2030 £ {439, BRBE, HEEARRREEE
BR, HLARERANGA, ARBEEEINEE—TETH ., SNETHRTFEA2Y
BAEMA, AERALE. HEARELRG AT,

Fibk,  CREIRMEA 2020) #RH T 2020 4F — A (LBK X B HE B E A 1990 4 Hhalh b K 4096, 2050
AR 8596, A E 2020 FAFAM AN 2096, —ANBKBEHERMKITH, TENHEHE
P T AR AR AR D R AR R R BB BOR . R, M UL R KR A
AMHHARBELEL TE (FFK, wABMERNRIL) , EEHTEEFEAAARTUT
FlA R T HERTERZEAMXKEHRE, ZEKE-MRTRREEN TEER, FHE
HEBERAAZAVEERREANLHRARREEETENTIYE, FRRAFPEMEF
fKE (ZRERAX) AANAAHLRARREEEHETE (ESPplus)

KBl sk JE . Baden—Wuerttemberg Klimaschutzkonzept 2020PLUS, http.//www . um.baden—wuerttemberg.de/serviet/is/76162/
Klimaschutzkonzept_2020PLUS . pdfocommand=downloadContent& filename=KI|imaschutzkonzept_2020PLUS . pdf, Berlin Energiekonzept 2020, http.//www.
berlin. de/imperia,/md/content /sen—wirtschaft/energie/energiekonzept . pdfostart&ts=1302593601&file=energiekonzept . pdf

96


http://www.ncsl.org/default.aspx?tabid=12987
http://www.epa.gov/statelocalclimate/documents/pdf/ee_municipal_operations.pdf
http://www.berlin.de/imperia/md/content/sen-wirtschaft/energie/energiekonzept.pdf?start&ts=1302593601&file=energiekonzept.pdf
http://www.um.baden-wuerttemberg.de/servlet/is/76162/Klimaschutzkonzept_2020PLUS.pdf?command=downloadContent&filename=Klimaschutzkonzept_2020PLUS.pdf

*KB.2. B, KF. FNFHERRGNERILEMNNET IR

NFRFEIHDEKN, IEZE, (EAXEMNRE (EPA) ﬁ%lm/‘ (DOE) #[EEHE
HEORVAETE, #RH T EMEETR, BSHEEREELE. SENITMERGSOTRIER.
AR TR 4 6 %*ML RYNRE %, EEVHER Hxiﬁ@%ﬁﬁﬂ% S%HB.
FNSFMERE SN MEN—BME AL FANEERE (https://www.energystar.gov/index.
cﬂn?c=buﬁnes&buandex)

BUAFZATRERSUER IT TEE (EnERGO)

R IEA X 46 AERE MR TBUFRRY T RESUEARAEN BT TRAE, ZTRELEE
TEE. MEX. FE AL EESAEERNERZIMBRELERERS, BRERE T BE

B, THEAEEEREN T AENIR.

1 ﬁﬁi@%kﬁm“ﬁﬁﬁ THESRNYRAZEFHRERKFRRY (M 20 1[G
KAMBERY Pk ENZIRY)

NEARRNBRNEAEEFARENEF I
MR ARRIETEELRICER,

BHEXS B B R B TE A B RE IR B TN

70 Z M EERBNE LB

EMBEHERNIEAMSITT T, BRENEREFEY. fE BXMNGLSRSE, RHE.
RAKRE. URSEHTHEPHINEEERRSEANETNIE.

7. ET{EE DINV 18599 tRE N ITER M, B8 B BT 2RI SEhr A 8RR AR %
MO EER T REBUSHEIE .

8. AFAKEE (PPPs) SREIGEREEINEPREANIEIERM: FREISHASZEHABAR
TRM, RAMANTEREREBP D,

9. WAMIKEE (PPPs) MBS & EEREEIBHTRASITHBTRE,
10. AAkEE (PPPs) MBS &RGEHREETIEEA.

o o o~ w N

EnERGO it == 53

IT-Toolkit
2 5 P for Energy Efficient Retrofit Measures

C— += Lk - L8 ] = =i

KR T # . http. //www. annex46 . de/tool_e. html

146. "EXEARREART EMEAANNT R TIE, SOEARENEHENAE AEIKEEEZEINE (www.energystar. gov/index.

cfm?c=business.bus_bldgs) . 588 2 2 & fEAIHLA AL & £ FE £ 1K 10% 9 247 o] JA o] 7] “q2EZ BRST (www.energystar.gov/index.
cfm?c=leaders.bus_leaders) , RIFEE MM GER, GEFRZ E2SIEKERTRIER N R EFESIEIE"  (www.energystar.gov/
index.cfm?c=pt_ awards.pt_es_awards) "

97


https://www.energystar.gov/index.cfm?c=business.bus_index
www.energystar. gov/index.cfm?c=business.bus_bldgs
www.energystar.gov/index.cfm?c=leaders.bus_leaders
www.energystar.gov/index.cfm?c=pt_ awards.pt_es_awards
http://www.annex46.de/tool_e.html

ERk

(BT 2ERBETN

X2 2001 £F 11 B %) 2003 £ 12 A # e T ET B4R E N —IUR.
MEHEEERHISTENEEEF ZETIRRhS (ASHE) AL, AESL.
http://www.ashe.org/e2c/resources.html
ﬁ%%ﬁ%T%EEWEEﬁ%Mﬁﬁ%ﬁH%%—%%K%&,%ﬁ?ﬂf?ﬂ[ﬁﬁiﬂﬂ
FRY 2 [EHITURDITNERNIREIE. FRHEENENRXNE A TRSERERIENER
SKEFEHE. TOAMBARRETIHE AT, BHBRREEAREF T 7 REEENSERSTET R
BINYNTEARE, RREEARRTMNFZE —LERERREAFERDBRANTIRESE
B

e2c MuhESmA X, RFERNFERESRNETLEE 7T REEEM,
SHT—IEEREEREANGF, NETEERIGREEEE. HIREREEID. N253R
T2 ERMIRE TENGFL., RARESI.
http://www.energystar.gov/index.cfm?c=healthcare.bus_healthcare_providence_health

XZE / Fhk
SEHERAEEAANS (APPA) [UE TENBERMBEXNER. BHIMTRERLART,

BERR. BREEUERREREZSZN ML OOE. BRNEFRET ZATIOAERE, 50
http://www.appa.org/FourCore/index.cfm,

EERFMZRERKSERE (ACUPCC) S M= EITs) (CCl) HEEEASCEMERE A
REMTEET/E. ACUPCC RN F|HmMi =& 75 (CCl) Mﬁ*ﬁﬁ%a&uﬁa (EEBRP) H
REARE, BELERMOTEERMITL. B, FIE CCl ZTHNERTEETILNSE AR
HE%E, CClEZYNERDEARRBEFESRAT. MEAEH. R DEFEARE AR
T, Mwmcﬂcuﬁ%%ﬁ%7ﬁ+ﬁAﬂ ERERIEBXEMIEM AR, LT &
ELERTAEE., ABSNL.

http://www.presidentsclimatecommitment.org/resources/eebrp

g

EREELETETE . http:lwwwneed.org/, 3244 T RIS (B F RO AFR 7R,

IR

BEVEAEERNS (BOMA) | A TEXRI. EENEVSALAR, 5REBTHE

H;ﬁi_ 37 7 §EF%EE . http://www.boma. org/EverGreen/Pages/defauIt aspx. 2010 £, BOMA 315 7 =H
R ENRE, FHATOT.

EfrZR IV EMEEARNS (BOMA) | —PMEZENF LB ~HhE, ﬁmamﬂKA.E
EEETHERERE 0 ZLLFHERNNDLER, HdEEHHAI80% A E, X2 BOMA =
DRBRBZ ETHEEFNLRE, I%ﬁfﬁjﬁ@ﬁ;
s JF/R 7 BOMA 360 530 B, ZM BN ERETHIPEERELE (BFS58EZ2IA
AR B RBEREEARGETESIR) OB VER#TATRE, 2009 F, 37 HER
YMRERE.

98



http://www.ashe.org/e2c/resources.html
http://www.energystar.gov/index.cfm?c=healthcare.bus_healthcare_providence_health
http://www.appa.org/FourCore/index.cfm
http://www.presidentsclimatecommitment.org/resources/eebrp
http://www.need.org/
http://www.boma.org/EverGreen/Pages/default.aspx

e TR 7 /B TIE LI 2012 = 6E 30%, 2009 £, 120 K7, #BiF 302 HER
MONERSE THKIIE, b 2008 Fi&i1 7 102 FEHFHER,

s MR/ THATREEZRAEEATRRSHBRIERLA 6 BHRE, HiHZ)IY
14,000 Tik A 57,

* a5 REKE BOMA XN #HTERDE RGN AR ZER, B 1000 e
RERDZ TNRER, Bt 27T (L FHRREFADERGI S B 78 77,

s AR ERZEHERIERMNEERRERER

EfrZREEN= (IFMA) £ 7 5STHSERETVARBROES . BIIFHALERE, S0
http://www.ifma.org/sustainability/

P AN 77 BLA

BEERREZ B LSS (http:/lwww.energyservicescoalition.org/) , E—MNERFMHPEEMYAE, d@d
FEEEEEEX A MNAMZHIZ SRR UL N BRI TP EZENEFHBNARNETR
M4k, CRUEASNEEER, B2 MM ABEFAE RMERNEERE, REENEE
K2R ERESLER R G AR IZ)IFIARAR 1.

ICLEI—TmT# 4L A BAF  (http://www.iclei.org/index.php?id=about) , 22— 1MHEH TOURELE
91200 Z M 75 BUR A RA R EfR = IM=REAK B T 70N AREMNER, K& 7569122 A,
MEZ BRI A LME—NREMR., ICLEHZHMEZ B)IFESRE, BREEHEEERIRE,
http://www.icleiusa.org/action-center/tools/municipal-clean-energy-toolkit/energy-efficiency

RERMT: B — DHEEN T O ARERNBT ZEMIIAMNNB MNP, Z =T 1990 F
RET 30 MEIZKA 1000 MR, TIETEEINRELR IR, FIREBULHARERLHEIE .

http://www.energy-cities.eu/spip.php?page=index_en

TRIES . 2RCEMAE SN X BT EEMIILEN—IUES), AEBSTEMNT FAELE
RTENE 2020 B MM BB BB, I —SUmAEED 20%, HF 2665 HKES
THRIER, RERTHOIIZER. RIEBNHNBEEEFEEEHEE . BEX DRI RN
FTETHEBNTFEERTINTR, EERIERE, TREELHET. RARUREESENE
By, TRMIER.

http://lwww.eumayors.eu/about/covenant-of-mayors_en.html

SRECHE: 17 PROMEZAY 1600 Z M. MEBAMX MR SIREKEANLR, EPRZHELE
WA DRNEMNA T, XE—THTBEFEERTEMNME, BHTREE2KIR, =R
WHATHBR DEF B A A RBEEREESEIN, KESLFE —AUBRAIMERR 10%, 2
2030 F AHHIRE MR —F (L1990 FHEAE) | SEREEENFTERED KFRIEBHRIE
PXFHO, REMFTEBMARIED, ALXHEFIA,

http://www.climatealliance.org/

99



http://www.ifma.org/sustainability/
http://www.energyservicescoalition.org/
http://www.iclei.org/index.php?id=about
http://www.icleiusa.org/action-center/tools/municipal-clean-energy-toolkit/energy-efficiency
http://www.energy-cities.eu/spip.php?page=index_en
http://www.eumayors.eu/about/covenant-of-mayors_en.html
http://www.climatealliance.org/

#=B.3. ERARETERENEN

o NAEENEE—AABIAENAZINE http://www.nyserda.org/programs/offices/default.asp

s BRTIFETRNETRHT.
http://www.boma.org/Resources/TheGREEN/EnergyResources/Pages/HVACConservationTips.aspx

s BTN, EFEHE—TARASMHRIIERE, RIENEER. ERYVAGRESRBRT
BRMAEELRET. REBeERVIMNEFHNETHER. ARETHFEENARRTHRE
BRELRES., EFPRNEGRRSAGHNME. XBETEHY. BSEME. A1
FEMENERZEARERE. EFAUFTES 55@&%@%9’][117%@0 NYSERDA g FlexTec I 5 &
KREFHANBRAYDMNRERFZREDRESTER LF. EMFUF AP REENEET
AGHHERNAMNESR, MEXTEREZEHIERNIUAIRG . BTRF. BITAHEF
TR HERRNH RGN, HAEH T EERNIE LI H B GTIERMEES —5)
NYSERDA RCx [ T{E%k ([ B-4) . &1 NYSERDA RCx R T{E&R VAT H 2 45H1H
MAE=EAR.

« http://www.nyserda.org/programs/flextechprojects.asp - Retro
« BSUAERP I XERFKHNMES, #l0.  http://www.aceee.org/consumer/heating - improve;

82 (EPBD) $RUPANITAKEFIE. %8 XM 9 L flERE T HBEAKBINLE D E
ﬁﬁhmﬂAIEﬁﬂEmmNimMW%FmﬁﬁﬁﬁgWF%%ﬁ?mWWm%@,
BZRUMGR LEFHRT—ARE (RERPEERITF) . BSOENBERATNEEXRT
20KW BR7%iB1d 16 FNRPHBERGHT AMKEE, BISRE THFREFENERIEE,
RO EFRAKBEMBRRES LE, ABRRIVFREXTEHBME R HTRIPEPNEEN
BWEHREENRPBFENTFL., FEKREZEZETAENAR. flW, FZ2RAERUEGE
RP ARG T AEEEMNA 7TROT. MAHINIEER AN 50 MITE 100 BT, MASZS =ik
FRTEEMNRPEREZRES). TEMRXNEHCER™E T REIR 5% £ 35%, ﬁ%ﬁ
%ﬁ%ﬁ*ngNWWm%FLﬁﬁé X CIREEA B ERPAREEREE TIE.

FHhERBFHERTKT KWHZBARFHTRE, RENBNERIER ﬂ%%%iﬁﬁz
Hﬁﬂyf%\éﬁ SEEE5TFEEEIRMELR . (S0 Ries etal 2009, £ F Antinucci 2008 f35 4!
http://www.epbd-ca.org/Medias/Pdf/CA_Annex_2_Inspections.pdf)

100


http://www.nyserda.org/programs/offices/default.asp
http://www.boma.org/Resources/TheGREEN/EnergyResources/Pages/HVACConservationTips.aspx
http://www.nyserda.org/programs/flextechprojects.asp - Retro
http://www.aceee.org/consumer/heating - improve
http://www.epbd-ca.org/Medias/Pdf/CA_Annex_2_Inspections.pdf

My 3%

BR 5 C

PR BB DL b2 12

FE Y5 R BB A ME S H

8[E75 2000 Z RERE,

21% NFEER, ERBSEAZR PR D (1999 &= 2009 FREb T 7.5%)

#1538, Bundesamt %it)

EREFRERTURR, RAZBEXNMNBUTRHETR S
ﬁLEzé%/_\EEEﬁ;%{%E/\%ET/\J\
HRFESEER (RBROMEITH 126 2T,

ZHEKEERAE.

EEERDEREERALN N 700 27T, HH 60% 4 AR,
PEREBMAFESERDZEEMAN 2-3%,
(BRI k. Leittretter, S. (ed) 2004, Energieeffizientes Krankenhaus — fir Klimaschutz und

A 8-9%,

THesi H

Kostensenkung. www.boeckler.de/pdf/p_edition_hbs_154.pdf)

BEERNTEBNEKR. MITEFRETERE

#HRLSkE © http://www.energiesparendes-krankenhaus.de/).

ER#FAEEXBEERE
PRAEF

RIRE J@Tﬂ%?ﬁfu,_ FE

Efifﬁ—t 1_75.7‘3[55??9/]%
IR E@, e, &EERE

(NFER
(BMEBE—EZEHE,
ZHIkIE . Krankenhaus2010 f:ﬁﬁfﬁ#&%

B A 6000 5 RLTT

REEDMEITE)

WRAE RN AR 8E

. BEdREReE

.jgzrb.‘—
/CNZT =

s

IR S AR,
EEENTHERETEKH

£11 500,000 3K & & . £ 35% HIE e b /2 37 BB 38%#73E7§5$JE|& (#HE%)
DREAETT .

(ﬁ

FEEMNERIT R A BB E B )
. BTERH

N
. ERE

BEIRAN KAL) S LB T,
BRPL A

PR A

BUHF— S| A% 600 5,

rgE

E B BN R T IR A HOE ER’E%% TRLSEAN (B EL 45 ) Bremerhaven £45) .
—pEkut, ERRAIEEE /)—Eﬂ?ﬁﬁ@?é@;’faiﬂxam. BEERTE. BE. EEERRSE
*=C.1. EEERAREFENFR (VDI 3807)
K HE B
i &= 25% i B = 25%
w  TH 5K ) R oo =) s ¥ BX 0 s ¥ BX 0
B &
HE KWh/ 3 75 %
0-250 EEAHIIFIE 102 24 14 4.4 2.7
251-450, HHIIPIE 76 20 14 55 3.8
451-650, &£ ipiE 46 26 17 6.4 4.0
651-1000, HEHEAIFIE | 27 26 19 6.5 3.0
> 1000 31 37 22 14 4.0

FoRl Sk JB . Klimaschutz— und Energieagentur Baden—W {i rttemberg GmbHhttp. //www . kea—bw .de/fileadmin/user_upload/pdf /kem—leitfaden/Energiekennwerte .

pdf

101



http://www.energiesparendes-krankenhaus.de/
http://www.kea-bw.de/fileadmin/user_upload/pdf/kem-leitfaden/Energiekennwerte.pdf

TE. "BSAHYMEERMER

Breuer 5t 4 2 Bremerhaven TR T (Z1E4245) | XTEBﬁAb%%X'MTT#FEm MEESE
RAEREAN S, fla0. S REZSHIRSNING . FEIMNEEREEE . HE SRR éﬂ(w
RN EXEM%%@%@@%%%%%E%%%%%@S

B 2001 F3k, £BHVRERKE T PEEIERLIAIE, (http//www.energiesparendes-krankenhaus.
de/)

WIBEB BN S F, ERFBELUT 4 THRAE .

HEANZAURAIBERRED 25%,

R ERE BB, SRR T L ERNERENIRFHE,
KBS EERE, R TN L ERNERENIRGRE,
IR Z R RERE.

%%MﬁE&m—“Z XAEEEREERALIUTHEER, XEMANTHERATIELRESH
RREEXEEREM. RIk2INECHE, Bk ﬁﬁé%ﬁ?@ﬁf%l“\ﬁﬁ HepatnZ

%w&%ﬁ%m,xm%%ﬂﬁxm%ﬁ%u%\AW%ﬁ BB R A &

BEEHREXEIVEER, BEXBEMTRERER. RTNARNTEEREE. D8RSR B=E4H
REEXR, BRDFRFNZE. FKRE, =2SE%EN. HRANKABERSE. ©FRR. B85
TRMENEZRARERD. BRAMBELMTES. BRERENRGENEREERGS, DREKE
REREEAIPARNZ. BREIRE,

TRER
o HHFETBLE NI 32,000 MWh - XEE 110,000 MWh, 1834 F{EESF 20,000 AIE 1IEFEE
#0 910,000 75 K K BE REFE |
o BHERHEF S|4 hK 55,000 M,
o PHETRIRMA
o £4F 100,000 Rt — 210 H ¥ T,
0 FF 1t 700 FR T,

FRE IR . Dickhoff /BUND 2010, http.//www . energiesparendes—krankenhaus . de/index . phpoid=143 http.//www . energiesparendes—krankenhaus.de/
unterlagen,/Vortrag 96201 _Annegret9420Dickhoff9%520BUND . pdf

102


http://www.energiesparendes-krankenhaus.de/
http://www.energiesparendes-krankenhaus.de/index.php?id=143
http://www.energiesparendes-krankenhaus.de/unterlagen/Vortrag%201_Annegret%20Dickhoff%20BUND.pdf
http://www.energiesparendes-krankenhaus.de/unterlagen/Vortrag%201_Annegret%20Dickhoff%20BUND.pdf







China:
Improving Energy Efficiency in
Public Institutions

2012

2011 The International Bank for Reconstruction and Development / The World Bank
1818 H Street NW

Washington DC 20433

Telephone: (202) 473-1000

Internet: www.worldbank.org

E-mail: feedback@worldbank.org



All rights reserved

Energy Sector Management Assistance Program (ESMAP) reports are published to communicate
the results of ESMAP’s work to the development community with the least possible delay. Some
sources cited in this paper may be informal documents that are not readily available.

The findings, interpretations and conclusions expressed in this report are entirely those of
the author(s) and should not be attributed in any manner to the World Bank, or its affiliated
organizations, or to members of its Board of Executive Directors for the countries they represent
or to ESMAP. The World Bank and ESMAP do not guarantee the accuracy of the data included in
this publication and accepts no responsibility whatsoever for any consequence of their use. The
boundaries, colors, denominations, other information shown on any map in this volume do not
imply on the part of the World bank Group any judgment on the legal status of any territory or the
endorsement of acceptance of such boundaries.

Rights and Permissions

The material in this publication is copyrighted. Copying and/or transmitting portions or all of
this work without permission may be a violation of applicable law. The International Bank for
Reconstruction and Development / The World Bank encourages dissemination of its work and
will normally grant permission to reproduce portions of the work promptly. For permission to
photocopy or reprint any part of this work, please send a request with complete information to the
Copyright Clearance Center Inc., 222 Rosewood Drive, Danvers, MA 01923, USA,; telephone: (978)
750-8400; fax: (978) 750-4470; Internet: www.copyright.com.

All other queries on rights and licenses, including subsidiary rights, should be addressed to the
Office of the Publisher, The World Bank, 1818 H Street NW, Washington, DC 20433, USA; fax:
(202) 522-2422; e-mail: pubrights@worldbank.org.

The World Bank Country Office Reports disseminate the findings of work in progress to encourage
the exchange of ideas about development issues, especially in national languages.



Table of Contents

Table Of CONtENTS .. e e e e i
ACKNOWIEAGMENTS ...t e e e e Vil
AD DI EVIATIONS Lttt Vil
EXECULIVE SUMMIAIY .ot e e e e e e e e e e e e e e Xi
Completing Program Frameworks and Making Further Inroads in Data Collection
and DiagnoStiC WOIK ..o e e Xii
IMProviNg INCENTIVES ..o e e e e e xiii
Expanding Energy Performance Contracting ..........ccoooviiiiiiiiiiiiie i ceenn, Xiv
Next Steps and Priority ACHIONS ... e e e XVi

Chapter 1: Introduction to Improving Energy Efficiency in China’s Public

INSTITULIONS oot e e 1
ADOUL ThiS REPOIT L. e e e e e e e 1
What is Included Under Public INStitUtIONS? ..o, 2
Why is Improving Energy Efficiency in Public Facilities Important?.................. 3

The Special Challenges of Promoting Energy Conservation in Public
13 €00 4

Chapter 2: Recent Progress in Promoting Energy Efficiency in Public

NSt ULIONS i e e 6

Energy Use in China’s Public INSHItULIONS .......c.oii i e 6
Overview of the Institutional Framework for Public Organizations in China ...... 9
Introduction to the Organization of the Chinese GOVEIrNMENT ...........couviiiiie i e, 9
Overview of the Government BUudgeting PrOCESS ... ...t iniii it it eeeen 11

Main Jurisdictions of Government Agencies for Energy Savings in Public
NS ITUTIONS ot e e et e 14

Overview of China’s Recent Policy Development for Energy Conservation in
PUBDIIC INSHItULIONS oo e e e e e e e e e e e e re e 15

ATimeline of Recent KeY POIICIES. ... e e e e 15



Key Efforts Launched during the 11" Five-Year Plan Period ........................ 18

Organizing Groups and Agencies involved in Energy Efficiency in Public Institutions..................... 20
Developing Energy Use Measurement and Systems for Statistical Reporting and Analysis ............ 22
Developing and Scaling-up Project Implementation MechanisSms ..............cooviiiiiie i 24

Chapter 3: Broadening and Deepening Energy Efficiency Programs in Public

Institutions to Expand Energy-Saving Results........................ 28

Plans for the Mid-term: Energy Conservation Efforts in Public Institutions under
China’s 121 Five-Year Plan ... 28
Relevant International EXPEri€NCe ......c.uiiiiiitiie e e 31
Public Institution Energy Efficiency Targets in the United States.................cooiiiiii i 31
Public Institution Energy Efficiency Targets in the European Union .............coooiviiiii i, 33
Three Major Barriers to Promoting Energy Efficiency in Public Institutions ......................oon. 36

Improving Energy Saving Incentives for Building Managers and Occupants... 36

USE Of TArgetiNg SYSEIMIS ... .en ittt ittt et et et et e e et e et et et e et e e e et eea e e 36
Reputational INCENTIVES ... ...t e e e e e et e e et et e ee s 38
Cost-Savings Incentives in Public INSHtUtIONS ... e 41
Gaining Facility Upgrades and Improved Service Quality through Energy Conservation Projects ... 44
Building Human Infrastructure and Information and Diagnostic Systems ...... 46
ASSIGNING ENEIgY MANAGETS ... otiii ittt e e et e e e e et e et 47
Strengthening Metering and Energy-use Data ColleCtion ............cc.viiiiiie it e 50
Energy Audits and Preparation of Site-Specific Energy-savings Plans ...............coooociiiiiis 55
Benchmarking and Labeling of Energy Use in Different Buildings .............ccooiiiiiine i 57
Financing Public Institution Energy Efficiency Investments ........................ 62
Monitoring and Supervision Systems: Evaluation of Progress ..................... 69

Chapter 4: Energy Performance Contracting—Using Energy Cost Savings to

Finance Energy Efficiency Projects in Public Institutions ...... 72

Benefits of Energy Performance Contracting in the Public Sector ............... 72
Opening Doors for EPC in Public InStitutions ... 73
Resolving Disbursement and ACCOUNTING ISSUES ... ..iie ittt et et e e e 74
Motivating Public Agencies to Engage in Energy Performance Contracting ................ccooeiiieennis 79
Providing Assistance to Public Entities to Engage in Energy Performance Contracting .................. 80
Key Issues for Scaling Up the Use of EPC in the Public Sector ..................... 83
QUAIILY OF ESCOS ... et ittt ettt et et e e et e e et et e e ettt e e e e e 84
Procurement of ESCOs: Scale and Transaction Efficiency vs. Benefits of Competition .................. 90
ProjeCt BUNGIING ... oe ittt et e e e e et e et et e et et e e e e 94



Moving toward Integrated and Comprehensive Energy Efficiency Projects ................cocooviiiiinn 97

Measurement and Verification (M&V) 0f SAVINGS ......ouiiiiii e 101

Chapter 5: Next Steps and Priority Actions for Different Jurisdictions ... 105

Key Efforts on Policies, Guidance, and Government Support........................ 105
Recommended Priority Actions by Sectors and Key Jurisdictions ............... 106
Actions for All KEY JUNSAICTIONS ... ..t it e e e e e e et e e e 109
Actions for Central Government Facilities (GOA) ... ..ouiiii it e 110
Provincial/Local Government Facilities (Provincial/Local GOAs or Equivalent) ...............cc.coooeeiis 111

Universities (Ministry of Education, Provincial Education Departments, University Representatives) 112

Schools (Provincial and Local Education Departments, Ministry of Education Guidance, School District

REPIESENTALIVES) ... ettt e e e e et e et e et e et 113
Hospitals (Ministry of Health, Provincial Health Departments, Hospital Representatives and
ASSOCIALIONS) L.ttt 114
REIEIENCES ot 115
Appendix A: Recommended TOp RESOUICES .......ovviiiiiiiin i i 127
Appendix B: Additional Information Related to Chapter 3..................... 128

Appendix C: Energy Efficiency Initiatives in the Hospital Sector in

GBI ANY ot e e e 136
BOXES
Box 2.1: Summary of the State Council’'s August 2008 Regulation on Energy
Conservation in Public Institutions (State Council Order 531) ............ 17
Box 3.1: Energy Efficiency in Germany’s Public Facilities .............................. 34
Box 3.2: Energy Savings in Schools through Shared Benefits and Education Programs
.................................................................................................................. 42
Box 3.3: Improved Heating and Energy Efficiency in Schools and Hospitals in Serbia
AN ATMNIENIAL. .. e e e e e e e e e 45
Box 3.4: Energy Sub-metering at University Campuses in the United States ...... 54

Box 3.5: Informational Benchmarking as a Tool for Energy Efficiency Improvements in
Public BUIlAINGS ...e i 58

Box 3.6: Special Financing Programs for Energy Efficiency Improvements in Public
BUIIAINGS e e e 67



Box 3.7:

The Texas LoanSTAR Program—A Revolving Fund with Extensive Quality

(0] 011 69
Box 3.8: The Value of Monitoring and Supervision Systems in Nurturing Cost-Effective
Government Incentives for Energy Efficiency ...............cl 71
Box 4.1: Energy Performance Contracting in the U.S. Federal Sector—FEMP ... 76
Box 4.2: Energy Efficiency Services—Standard EN 15900: Requirements ......... 86
Box 4.3: Using a Public ESCO when the ESCO Industry is Weak: Example of the
Belgian FEOESCO ...ttt e 88
Box 4.4: Bundling Individual Energy Efficiency Projects into Energy Performance
Contracts—Example of the Berlin Energy Saving Partnership ............ 95
Box 4.5: Example of an Integrated EPC Project in a German Hospital ............... 99
Box B.1: A Comprehensive Framework for Sustainable Energy Use in U.S. Federal
Government FacilitieS ... 128
Box B.2: Examples of State-wide Targets for Public Buildings in Germany ......... 131
FIGURES
Figure 2.1: Development of Final and Relative Energy Consumption by Public Entities
N CRINA e 6
Figure 2.2: Number of Public Entities in China by Sector, 2010 (in thousands) ... 7
Figure 2.3: Percentage of Energy Consumption by Public Entities in China by Fuel,
2000 L e 8
Figure 2.4: China’s Multilevel Government Structure ................coooiiiiiinennn. 10
Figure 2.5: Basic Approval Process for Funding Energy Conservation Retrofit Projects

................................................................................................................. 12

Figure 2.6: Timeline of Key Public Sector Energy Efficiency Policies (2006-2010) 16

Figure 3.1: U.S. Federal Government Progress toward Facility Energy Efficiency Goals

(2008 = 20715 1oniie ittt e e 31
Figure 3.2: Example of U.S. Federal Government Scorecard........................... 39
Figure 3.3: Comparison of U.S. Federal Agencies’ Scorecards, FY 2010............ 40

Figure 3.4: Investments in Energy Efficiency and Renewable Energy Projects in the U.S.

Federal Sector using Direct Appropriations, UESC, and ESPC ......... 65



TABLES

Table 1: The Three No’s: Issues in the Public Sector for Improving Energy Efficiency

and Solutions

........................................................................... Xi
Table 2: Recommended Priority Actions by Jurisdiction ..................cooviii XVii
Table 1.1: Energy-using Facilities and Activities in the Public Sector ............... 2
Table 2.1: Ownership of and Responsibilities for Buildings of Different Public Institutions
................................................................................................................ 12
Table 2.2: Key Agenda Items Developed during the 11 FYP for Energy Conservation
in Public InStitutions ... ..o 19
Table 3.1: 12t FYP Key Public Institution Projects and Targets ........................ 30
Table B4.1.1: ESCO Selection Options (post 2010) .......c.covviiiiiiiiie e 78
Table 4.1: Steps in Processing and Implementing Energy Performance Contracts 91
Table 4.2: Description of Four M&V Options ..........cooiiiiiiiiiiii e 103
Table 4.3: Rules of Thumb for Selection of M&V Options  ..........ccccoiviiiinnns 103
Table 5.1: Recommended Priority Actions by Jurisdiction ...................coooeni. 107
Table B.1: Examples for U.S. State* and Local** Government Energy Efficiency Targets
............................................................................................................... 129
Table B.2: Information Tools and Networking Resources for the Municipal, University,
School and Hospital SECtOrs .......ccooovviiiiii e 132
Table B.3: Examples of Guidance Materials on Operation of Key Energy-using
EQUIPMENt .. 135
Table C.1: Benchmarking Hospitals in Germany (VDI 3807) ..........cccovvvvivinnnns 136






Acknowledgments

This report was prepared under the World Bank’s Government Facilities Energy Efficiency Project
(P123066), a technical assistance activity. The financial and technical support by the Energy
Sector Management Assistance Program (ESMAP) is gratefully acknowledged. ESMAP—a global
knowledge and technical assistance trust fund program administered by the World Bank and assists
low-and middle-income countries to increase know-how and institutional capacity to achieve
environmentally sustainable energy solutions for poverty reduction and economic growth. ESMAP
is governed and funded by a Consultative Group (CG) comprised of official bilateral donors and
multilateral institutions, representing Australia, Austria, Denmark, France, Finland, Germany,
Iceland, Lithuania, the Netherlands, Norway, Sweden, the United Kingdom, and the World Bank
Group.

The report was prepared by a World Bank task team led by Gailius J. Draugelis (Lead Energy
Specialist, Energy Sector Coordinator for China and Mongolia) and Alberto U. Ang Co (Senior
Energy Specialist), and composed of Anke S. Meyer (Principal Consultant and lead author), Robert
P. Taylor (Senior Energy Adviser), Liu Caifeng (Building efficiency expert), and Tao Xue (Research
Analyst). The task team was also supported by Shen Longhai and other local Chinese consultants,
as well as by various organizations including the International Energy Conservation Environmental
Protection Association and energy service companies, and also by William Nesmith (NASEO).
Administrative expertise and client support services were provided by Cristina Hernandez and Kun
Cao.

The team is especially grateful for the guidance and comments provided by World Bank peer
reviewers Feng Liu (Senior Energy Specialist), Jas Singh (Senior Energy Specialist), Xiaoping
Wang (Senior Energy Specialist), and, for the concept review, Franz Gerner (Country Sector
Coordinator—Vietnam Energy), as well as Bank management including Ede ljjasz-Vasquez (Sector
Director, Latin America and Caribbean Region’s Sustainable Development Department), and Paul
Kriss (Acting Sector Manager, China and Mongolia Sustainable Development Unit, Beijing).
The report also benefitted from inputs by and discussions with Juergen Breuer (Krankenhaus
Reinkenheide), Pat Clark (McKinstry), Phil Coleman (Lawrence Berkeley National Laboratory),
Martin Dasek (IFC), Annegret Dickhoff (BUND), Shirley Hansen, Jennifer Layke (Johnson
Controls), Toivo Miller and Udo Schlopsnies (Berlin Energy Agency), Curt Nichols (Bonneville
Power Administration), Skye Schell (Federal Energy Management Program), Lieven Vanstraelen
(FEDESCO), Kevin Mo and Wu Ping (Energy Foundation China). Editing services were provided
by Anna van der Heijden. Technical chinese translation of the report was done by Caifeng Liu.

Finally, the World Bank team members would like to express their deep gratitude to the Department
of Energy Conservation for Public Institutions, Government Offices Administration of the State
Council, People’s Republic of China, for all of the strategic guidance and support throughout the
study.

Vii



ACEEE
ACUPCC
ADEME
AEE
ARRA
APPA

ASHRAE
Engineers

BPIE
Btu
CC
CDD
CEM
CEN
CENELEC
CFR
CMVP
CO
D&F
DCAM
DGS
DOD
DOE
DPA

Abbreviations

Currency Unit (as of August 1, 2011)

Currency Unit = Renminbi Yuan (RMB)
RMB6.407 = US$1.0000
RMB1.000 = US$0.1549
RMB9.220 = € 1.0000
RMB1.000 = €0.1075

American Council for an Energy-Efficient Economy

American Colleges and Universities Presidents’ Climate Commitment
Agence de I'Environnement et de la Maitrise de I'Energie

Association of Energy Engineers

American Recovery and Reinvestment Act

Association of Higher Education Facilities Officers

American Society of Heating, Refrigerating and Air-conditioning

The Buildings Performance Institute Europe

British thermal unit

Construction Commission

Cooling Degree Days

Certified Energy Manager

European Committee for Standardization

European Committee for Electrotechnical Standardization
Code of Federal Regulations

Certified Measurement and Verification Professional
Carbon Dioxide

Determination and Finding

Division of Capital Asset Management

Department of General Services

Department of Defense

Department of Energy

Department of Personnel & Administration

viii



DRC Development and Reform Commission

EE Energy Efficiency

EISA Energy Independence and Security Act

EMCA ESCO Committee of the China Energy Conservation Association (also
known as Energy Management Company Association)

EO Executive Order

EPA Environmental Protection Agency

EPAct Energy Policy Act

EPC Energy Performance Contracting

ESCO Energy Service Company

ESD Energy Services Directive

ESPC Energy Savings Performance Contract

EU European Union

EVO Efficiency Valuation Organization

FAR Federal Acquisition Regulations

FB Finance Bureau

FEMP Federal Energy Management Program

FY Fiscal Year

FYP Five-Year Plan

GAO United States Government Accountability Office

GDP Gross Domestic Product

GHG Greenhouse Gas

GOA General Offices Administration

GSA General Services Administration

GWh Gigawatt Hour

HDD Heating Degree Days

HVAC Heating, Ventilation and Air Conditioning

IDIQ Indefinite-Delivery, Indefinite-Quantity

IEA International Energy Agency

IFC International Finance Corporation

IGA Investment Grade Audit

IPMVP International Performance Measurement and Verification Protocol



K-12
KfwW
KLIMP
kWh
LCC
LEED
M&V
MOE
MOF
MOH
MOHURD
MUSH
NDAA
NDRC
NECPA
NEEAP
NPV
Oo&M
OMB
PAs
PDCA
QEM
RfP
RMB
SAR
SEK
Super ESPC
tce
tCO2
UESC
US$
USGBC

Kindergarten through 12t Grade

Kreditanstalt fur Wiederaufbau (Germany)
Climate Investment Programme (Sweden)
Kilowatt Hour

Life-Cycle Costing

Leadership in Energy and Environmental Design
Measurement and Verification

Ministry of Education

Ministry of Finance

Ministry of Health

Ministry of Housing and Urban-Rural Development
Municipalities, Universities, Schools and Hospitals
National Defense Authorization Act

National Development and Reform Commission
National Energy Conservation Policy Act
National Energy Efficiency Action Plan

Net Present Value

Operation and Maintenance

Office of Management and Budget

Preliminary Assessments

Plan-Do-Check-Act

Qualified Energy Managers

Request for Proposal

Chinese Renminbi Yuan

Special Administrative Region

Swedish krona

Super Energy Savings Performance Contract
Tons of coal equivalent

Tons of Carbon Dioxide

Utility Energy Services Contracts

United States Dollar

U.S. Green Building Council



Executive Summary

1. The next several years are critical for achieving lasting results in China’s relatively new
energy efficiency program for public institutions. Public institutions in China are defined as those
government agencies, public service units, and organizations that either fully or partially receive
government budget funds.

2. Even though the public sector is a fairly small consumer of energy compared to other sectors of
the economy, for several reasons it is an important sector to focus on with efforts to achieve energy
efficiency: (i) The government can and should lead by example to affect and inspire all private
sector entities and citizens to pursue similar actions; (ii) energy conservation projects in public
buildings worldwide have been known to have a multiplier effect and influence the behavior and
life-style choices of public building users; and (iii) energy savings avoid waste and lead to a better
use of public resources, thus freeing up budgets for other purposes.

3. Achievement of energy efficiency results in the public institutional sector is particularly
daunting, with unique organizational, incentive, and financial challenges compared to more
commercialized sectors such as industry. These issues have been termed “The Three No’s” by the
study team. They are explained in more detail in Table 1, together with possible solutions to these
issues.

Table 1: The Three No’s: Issues in the Public Sector for Improving Energy Efficiency and
Solutions

Issue Solutions

» Set target/goals/quotas

. - * Provide rewards and issue penalties
Incentives are missing

and risks are present » Rate energy saving performance of public agencies and make it

public
» Allow public agencies to retain a share of their energy cost savings

Responsibilities, * Assign staff, e.g., require accredited energy managers
accountability, and staff | « Collect energy consumption, metering, and benchmarking data;
technical competence monitor progress

are lacking * Train staff and provide tools and information

* Provide special earmarked funds

Financing is insufficient | « Develop Energy Performance Contracting (EPC) and complete
and unreliable accounting and budgeting procedures authorizing payment for
energy savings investments

4. Despite these challenges, China has made impressive progress in its program so far, especially
during the last four years and especially related to institutional organization and target setting.
Absolute energy use is still increasing, but energy intensity in public buildings (the use of energy
per employee or per square meter) is declining. To make further progress, China also can benefit
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from the experience of other countries, some of which have decades of experience working to
overcome the special challenges of energy conservation in public institutions. This note summarizes
the main recommendations from a World Bank review of both China’s recent efforts and relevant
international experience, presented in this World Bank report.

5. In the study team’s opinion, key challenges for China’s public institution energy conservation
program for the medium-term might best be summarized to include the following four: (i)
Completing program institutional infrastructure, (ii) making further inroads in the huge task of
completing energy use data collection and diagnostic analysis in China’s many public entities, (iii)
further improving incentives and generating greater enthusiasm among public entities for action,
and (iv) expanding financing options for public entities, especially using energy performance
contracting (EPC). Plans already exist to address the first two challenges and emphasis should
be placed on quality of implementation. Efforts dealing with the third and fourth challenges---
improving incentives and expanding use of energy performance contracting—also are parts of
China’s current agenda. Meeting these two challenges in particular will require creativity and
development of new approaches. Consultation of international experience in these two areas may
be particularly helpful, and this receives special focus in this report.

Completing Program Frameworks and Making Further Inroads in Data
Collection and Diagnostic Work

6. China has made rapid progress since the middle of the Eleventh Five-Year Plan (FYP) period
(2006-10) in developing a specific framework for promoting energy conservation in public
institutions, issuing key regulations, assigning institutional responsibilities, and launching a series
of pilot programs and demonstration efforts. Although the statistics are not publicly available,
China also has put in place new requirements for energy use reporting by public entities. However,
much work remains to be done to complete the organizational framework. Different jurisdictions
are involved, all managed by different government units (for example by units for managing
government facilities, units managing educational facilities, and units managing medical facilities,
all at different government levels). Successful establishment of effective frameworks will serve
China well far into the future.

7. Many subtasks need to be implemented to ensure the institutional framework can operate
effectively. Many of these are central elements in the work program for the current 12" FYP period.
Because of China’s size, each represents a major, multi-year, step-by-step undertaking:

 Putting energy managers in place. Public institutions are now required to assign energy
managers to look after energy use trends and promote energy efficiency. Placement of
competent energy managers in all sizable public entities is a massive task, requiring a step-
by-step approach. Focus might best be placed on establishing qualified energy managers
in large agencies and their most important facilities first. It would be useful to first pilot
comprehensive and integrated energy manager placement, training, and certification programs
in several relatively advanced jurisdictions. National-level guidance and manuals need to
be developed to help energy managers. It also would be useful to review possibilities for
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introducing broader “resource sustainability management” units and staff in some entities,
perhaps beginning with universities.

 Training. Large-scale and targeted training programs, with materials and trainers, are required
for government supervisory, entity management, and service provider staff at all levels.

* Metering. Massive efforts are still required to complete the installation of appropriate energy
use metering equipment in public entities across the country. Within this program, it may be
useful to launch special, relatively comprehensive meter improvement projects for selected
subsectors in selected localities. Entities with both substantial savings potential and concrete
plans for energy savings implementation, which will use the metering investment straight
away, should be targeted first. Heat metering is critical over the medium term. Although
public institutions can usefully be among the first to volunteer for heat metering and heat
system control pilots, to lead by example, they must follow the pace of broader heat pricing
and billing reforms set by municipal governments.

* Energy auditing. Huge needs also exist to complete facility energy use assessments.
However, these assessments should not be undertaken just to meet a regulation requirement.
Strong focus must be on identifying practical and meaningful investment and management
improvement projects in these assessments and ensuring follow up.

» Benchmarking. Further development of benchmarking systems (energy use indices to
compare energy use across similar facilities) is needed where data is available, to help inform
users of how they compare with their peers. Incentivizing benchmark systems also can be
usefully developed where comparative rankings have reputational or financial consequences,
but greater methodological rigor is required to ensure that these are fair.

Improving Incentives

8. Probably the biggest challenge in promoting energy conservation in public institutions is
providing incentives for the various public entities to enthusiastically pursue energy savings. This
is true worldwide. Why should public facility managers and staff care about saving energy? In
commercial companies, energy savings can increase profits. In public institutions, energy savings
result in budget savings, which often bring no real benefit to facility managers or staff themselves.
Indeed, visible budget savings may be perceived as a bad thing if they result in budget reductions in
following years.

9. Virtually all countries with success in public institutional energy savings develop specific
time-bound energy savings targets as frameworks for rallying attention and organizing specific
programs. China also is developing a series of energy savings targets for public institutions, at
different levels and, increasingly, for specific subsectors. This has certainly proved very useful
for attracting management attention and providing concrete frameworks for organizing programs.
The targets and their supervision help to improve incentives, and should definitely be further
developed and strengthened. But by themselves they are not enough. It is very difficult, if not
impossible, to allocate targets for specific entities that truly match their facility-specific energy
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efficiency potential. Perhaps even more important, additional measures are needed to truly instill
enthusiasm among facility operators and staff to pursue the types of creative site-specific programs
and behavioral changes that often make a real difference in energy efficiency work. The study team
therefore believes that China needs to pursue additional incentives measures, over and above the
target systems, to achieve the best results.

10. One option employed by many countries is to increase the use of reputational incentives. Many
public institutions, by their nature, are very conscious of their image. For example, a highly visible
“model energy efficiency unit” award program can be offered for one or more specific categories
of public institutions (such as universities or secondary schools). A more aggressive option that can
also be considered is the issuance of scorecards for subsets of public institutions, which rate both
good and bad performers. Where possible, such systems are especially effective if the scorecards
are made public.

11. A key option used in other countries to increase facility management and staff interest in energy
savings is to allow some of the saved energy cost budget funds to be used for purposes particularly
welcomed by facility management and staff. Regulations can be put in place to allow entities to
use at least a portion of saved energy budgets for purposes they determine. If staff are informed,
and a benefit popular with staff is targeted to be financed with the savings, great enthusiasm can
be generated. In a similar fashion, energy performance contracting projects with public entities in
North America and parts of Europe typically include tangible benefits for entities beyond energy
savings alone. In effect, the client entity’s share of energy savings benefits is often provided to
the client in the form of equipment or facility improvements desired by facility managers and
staff, rather than in cash. Examples might be window replacement or space conditioning comfort
upgrades that might not be highly cost effective on their own, but which are popular for the comfort
or convenience provided. Practitioners have found that this greatly increases public entity interest
in pursuing energy performance contracting.

Expanding Energy Performance Contracting

12. Developing financing options for public energy conservation projects additional to budget
allocation systems (including special funds) is essential for China, as it is for other countries. A
variety of options are worth exploring, including development of special revolving loan funds and
leasing projects. It is important to emphasize that three areas in particular need government budget
support: (i) financing for demonstration projects; (ii) targeted subsidies to reduce the upfront costs
of certain energy-efficient equipment or to support entities that generally have difficulty raising
funds, such as rural schools; and (iii) budget allocation to cover the costs of various critically
needed “soft” investments, including setting up statistical reporting systems, installing meters,
training energy managers, energy auditing and preparation of site-specific energy savings plans,
and monitoring and supervision. These areas are very important to advance energy efficiency in the
public sector, but won’t happen without special funding or special budget allocations.

13. In addition to more traditional financing options, China is wise to have placed strong emphasis
on energy performance contracting as a key alternative financing method for public entities. In
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North America and Europe, energy performance contracting has worked well in the public sector.
Indeed, in the United States, where energy performance contracting was first developed on a large
scale, over 80% of the total energy performance contracting business volume is with the federal,
state, and local governments, universities, schools and hospitals. The business model is attractive to
public institutions because it provides a financing means outside of regular budget appropriations,
technical and project management is handled by a specialized contractor, and the ESCO contractor
assumes all performance risks and is paid only if the project performs as promised. But efficient
development of energy performance contracting for public institutions is not easy and will require
much effort. Suggestions by the study team, considering international experience and China’s
current circumstances, include:

 Clarifying energy performance contracting accounting issues. Although opinions issued
by the State Council in 2010 make it clear that public institutions may disburse energy
performance contracts using energy cost budget lines, work needs to be completed to apply
this principle. Authorities for different jurisdictions need to issue specific regulations on how
disbursements should be made. Contract processing and disbursement systems then need
to be tested in practice, after which additional clarification may be required. It is important
regulations also specify if client entities can retain a share of energy budget savings achieved
through energy performance contracting projects, and how such funds can be used.

* Assigning government units to provide technical assistance. Experience elsewhere has shown
that governments need to organize active, hands-on assistance to public entities in all aspects
of development and implementation of energy performance contracting. The study team
recommends that Chinese government jurisdictions interested in aggressively promoting use
of the new mechanism in public institutions, assign and staff a specific unit to help public
entities in that jurisdiction with education, training, assessment of priorities for project work,
guidance on ESCO selection, preparation of model contracts, contract procurement, project
monitoring and verification, and other tasks.

* ldentifying competent ESCOs. Over 2000 ESCOs are currently registered with the national
government and it is difficult for public entities to determine which are the most qualified and
competent. National independent or self-governing ESCO accreditation systems are being
considered, but in the meantime, governments at different jurisdictions can prepare lists of
recommended basic qualifications and experience criteria for entities to check, and perhaps
also help screen company profiles to make sure that companies meet these criteria.

+ Aligning energy performance contract procurement with government procurement rules. Most
countries have found formal procurement of energy performance contracts by public entities
to be a special challenge. Because the contracts combine services, equipment, and financing
elements for a long period of time, much discussion and modification of standard government
procedures is often required to procure such contracts efficiently. Contract phasing is another
issue that needs consideration. Other countries have struggled to balance an interest in
competition, which can reduce costs, with an interest in keeping transaction costs under
control. The study team recommends Chinese authorities begin to specifically study how
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energy performance contract procurement may best be developed within China’s current
public entity procurement systems.

* Bundling small projects into larger packages. Transaction costs for individual energy
performance contracts tend to be high. In many cases it makes sense to bundle projects
together into larger, multi-building contracts that are tendered competitively. Chinese
authorities can usefully consult a variety of models, such as those practiced in Germany,
Austria, the Czech Republic, Sweden, and the United States, among others.

» Developing comprehensive projects. Most ESCOs in China today focus on relatively simple
single-technology projects that yield savings and repayment in a short time. Overseas,
however, markets have evolved such that ESCOs carry out more comprehensive energy
performance contracting projects, based on the demand of clients. Quick and long-term
payback projects with a variety of technologies are combined into long-term contracts, often
including major facility upgrades of key interest to public entity clients. While it will take
time for many ESCOs in China to develop the capacity to deliver such projects, the study
team considers the development of projects with comprehensive measures a useful direction
to support for the future.

* Monitoring and verification. Energy performance contracts require an agreement between
ESCOs and clients on the energy savings achieved from a project, as this is a condition of
payment. The art of good measurement and verification protocols is to keep them simple,
practical, and not too costly, while still providing satisfactory comfort to clients that projects
have performed. The study team recommends that Chinese supervising entities and ESCOs
consult the extensive experience of confirming energy savings in public building contracts in
the United States and Europe.

Next Steps and Priority Actions

14. To successfully deliver the public sector energy savings targets of the 12" FYP, the basic
working system for promoting public institution energy efficiency established during the 11" FYP
period needs to be completed as outlined above by the government—at central, provincial, and local
levels. Many policy and regulation documents remain to be issued to allow work to be organized
properly, especially at local levels. A large effort will also be needed to prepare and disseminate
detailed technical guidelines, manuals, templates, and other types of instruction materials to show
supervising agency and public entity staff how to meet the detailed requirements specified in the
policies and regulations.

15. In addition, many concrete actions in the four areas mentioned above (para. 5) need to be
organized within specific jurisdictions, particularly central government and local government
buildings, universities, schools, and hospitals. Some actions may be taken by all jurisdictions, some
are specific to individual jurisdictions. These are specified in Table 2.
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Table 2: Recommended Priority Actions by Jurisdiction

Jurisdictions

Responsible
agencies

Actions

All

All agencies
with direct
implementation
responsibilities

. Providing training and capacity building programs for

decision makers, leaders, and specialized staff of four
audiences: government officials and entity leaders, facility
management units, third party technical and service
entities, and occupants/users/ owners.

. Placing competent facility energy managers (including

arranging for appointments, qualifications, and training).
This includes reviewing the possible application of
broader sustainability managers (to address energy/water,
recycling, and other “green” measures) vs. the use of
specific energy managers.

. Implementing reputation-based incentive programs.
. Improving statistics and metering, completing

energy audits and site-specific energy savings project
preparation, preparing benchmarks within jurisdictions,
and implementing continuous evaluation of results,
dissemination, and awareness raising.

. Implementing key demonstration projects in the main

jurisdictions.

. Expanding information dissemination and exchange

through cross-provincial and international exchanges.

Central
government
facilities

GOA

. Piloting entity consumption quotas tied to energy cost

expenditure ceilings.

. Organizing state-of-the-art metering pilot programs in key

facilities, including for sub-metering.

. Supporting continuing improvement of online data

collection, reporting, and analysis.

. Disseminating successful case studies, including of

management and supervision examples and energy
efficiency (EE) technologies.

. Assisting energy using entities to undertake EPC projects

across the project development cycle (auditing, selecting
ESCOs, applying for government and commercial
financing/support, disbursement of government funds,
M&V).
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Responsible

Jurisdictions agencies Actions

. Completing energy savings plans in line with 12th FYP
targets.

. Piloting energy use quotas tied to energy cost expenditure
ceilings.

Provincial . Implementing simple energy audits and site-specific

arqcc;lvllc?ccf;:? Provincial and energy savings action plans, complete with project

government local GOA or proposals.

facilities equivalent . Implementing heat metering and consumption-based
billing programs in northern regions.

. Piloting energy performance contracts through the
government system.

. Creating and operating EPC technical assistance units for
all public institutions.

. Developing a “University Energy Efficiency Network"
(or Green University Network) of interested universities,
with MOE support, and university energy savings

o commitments as a condition of participation.
ggl(l?(iyti%rr?vmual . Implementing comprehensive metering pilot projects,
Universities | departments, including sub-metering. . . .
university . Piloting award/bonus programs, including, possibly,
representatives incentives programs where units receive improved
equipment paid through energy cost savings of successful
energy efficiency projects.

. Sponsoring internal competitions and incentives
programs.

Provincial and . Integrating energy efficiency and renewable energy

local education opportunities into school renovation projects, especially
departments in northern regions where heating is required and in rural

Schools (with guidance areas.

rom , . Template project implementation, possibly wi .
from MOE), Templat timpl tat bly with EPC
school district . Incorporating energy efficiency activities and education
representatives into a wide range of educational curricula.

. Implementing state-of-the-art metering pilots to generate
data at the level of sophistication needed for hospital
building energy audits.

. Implementing carefully monitored pilot energy audits

MOH in several hospitals, covering their special and complex
o | health needs, followed by the development of site-specific pilot
Srovmua ealt projects and monitoring of results; Generating case studies
Hospitals hgggir:;?ents' and finding effective channels to disseminate experiences.

associations and
representatives

. Creating a “Hospital Energy Efficiency Network™ (or

Green Hospital Network) similar to that recommended for
universities.

. Generating case studies of EPC, with concrete examples

of technical options for hospital energy efficiency and
lessons learned for implementing comprehensive EE
retrofit projects.

Xviii




Chapter 1: Introduction to Improving Energy Efficiency in China’s Public Institutions

Chapter 1: Introduction to Improving Energy Efficiency in China’s
Public Institutions

About this Report

1.1.  The main objective of this report is to provide information and analysis to the Chinese
government to enable a better informed policy-development process towards a platform of policies
and programs that can enable and more aggressively promote energy efficiency in China’s public
facilities. The report will also inform those organizations that support the development of policies
and programs about challenges and opportunities for energy efficiency in public institutions in
China.

1.2.  Scope. The report focuses on policies and initiatives to improve the energy efficiency of
existing public buildings that belong to central, provincial, and municipal government agencies.
This includes office buildings, schools, universities, and hospitals. The report thus focuses on
policies for building renovation and does not cover policies and measures to support energy
efficiency initiatives for new buildings, equipment procurement, or public vehicles.! Because
energy efficiency efforts are often combined with renewable energy initiatives or measures to
conserve water and other natural resources (thus supporting a broader sustainability agenda),
where appropriate this report presents water conservation and other measures as part of energy
conservation activities.

1.3.  Roadmap. The remainder of this chapter, Chapter 1, defines “public institutions” in China,
describes the reasons for improving energy efficiency in public facilities, and presents the key
issues all countries face when improving energy efficiency in public institutions. Chapter 2 presents
an overview of the organizational structures that provide the context for public institutional energy
efficiency initiatives, as well as China’s recent efforts and progress in this area. Chapter 3 reviews
the main challenges and options for China’s future efforts on public institutional energy efficiency.
The chapter discusses China’s current medium-term goals and presents international experience
from the United States and Europe. The second part of the chapter discusses specific barriers and
possible solutions for sustained progress in energy conservation in China’s public institutions.
Chapter 4 focuses on financing and describes how public institutions can pay for energy
conservation projects without regular or special budget funding, but by using the project’s energy
cost savings. The chapter presents the possible role of private energy service companies (ESCOSs) to
develop, finance, and implement energy conservation projects in public buildings. Finally, Chapter
5 summarizes priorities for policy and program development, as well as recommended next steps.

1.Energy-efficient purchasing is covered in an ESMAP report; see Public Procurement of Energy Efficient Products—China Case Study,
consultant report to ESMAP by Liu Caifeng, November 2011.

2.This report does not cover military facilities and prisons. In many countries, however, such as in the United States, both types of facilities are
major energy users and important targets of public sector energy conservation initiatives.
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What is Included Under Public Institutions?

1.4. Public institutions in China are defined as those government agencies, public service units,
and organizations that either fully or partially receive government budget funds. Table 1.1 presents
an overview. This definition of public institutions conforms to international definitions. 2Most
importantly, a key characteristic of all public facilities is their use of government budget funds,
which directly impacts their response to program or policy incentives and project implementation

mechanisms. As a result, special types of policy interventions are needed for public institutions.

Table 1.1: Energy-using Facilities and Activities in the Public Sector

Covered in this

Public Sector Subsector Report
Yes No
Buildings/facilities New buildings X
Existing buildings
* Central, provincial, local government
facilities
. Institu_tes and government-affiliated X
agencies

« Universities X

¢ Kindergartens and schools X

* Hospitals and health facilities X

* Museums, sports facilities, etc. X

* Prisons X

» Military facilities X

¢ Public housing X
Public purchasi_ng of X
goods and services
Vehicle fleets X
Public lighting X
Public utilities X

Source: Authors.
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Why is Improving Energy Efficiency in Public Facilities Important?

1.5. Government facilities are often major purchasers of energy services and energy-using
equipment; they typically are the largest energy user in a country. However, the total amount of
energy public buildings consume—for heating, air-conditioning, hot water preparation, lighting,
and plug loads—is not particularly large compared to the rest of the economy and by itself would
not merit a lot of special attention. Although few countries have reliable data, public buildings are
estimated to account for only about 2-6% of a country’s total energy consumption. 2

1.6. There are, however, good reasons for central and local governments to engage in energy
conservation in the buildings they own and operate. Four key reasons are:

* Leading by example. Government laws and regulations for the environment and sustainable
development affect all entities and citizens. To be credible and inspire others, the government
must set and follow its own regulations.

» Multiplier effect. Public institutions have an important educational role. Energy saving
projects in public facilities give their users (such as teachers, students, and hospital staff or
patients) an opportunity to learn about and practice energy conservation in their everyday
environment. Energy conservation projects in public buildings worldwide have been known
to influence the behavior and life-style choices of the building users.

* Better use of public resources. Tax payments, by citizens and the private sector, are the largest
source of public funds. Careless energy consumption is a waste of public money. Energy
savings can be used for capital improvement projects or free up budgets for other purposes.

* Market creation and transformation. The public sector can use its market power to help
develop mechanisms and institutions for energy conservation in society at large, creating a
strong, sustained, buyer-led shift in the market toward energy efficiency. The government’s
buying power and active, visible leadership can provide a powerful non-regulatory means
to stimulate demand for energy-efficient products and services. By establishing a reliable
market, the government can encourage domestic suppliers to introduce more energy-efficient
products at competitive prices* and also create more opportunities for the energy efficiency
services industry, including ESCOs, energy consultants, financing businesses, contractors, and
equipment vendors.

1.7.  Energy conservation has long been neglected in the public sector because of the difficulties
of the public budget environment for promoting energy conservation. As a result, the potential for

3. In France, public sector buildings consume about 1.7% of total final energy (see Pouffary and Dupont 2009 and ADEME 2011). In this case,
public buildings include communal buildings (local government) and central government buildings. In Germany, estimates indicate that
public sector buildings account for about 2.3% of total final energy use. In the United States, the energy consumption of public buildings is
around 4% of total energy consumption (rough estimate based on information from the U.S. Federal Energy Management Program (FEMP)
Building Energy Data Book and para. 3.5 ).

4.See McGrory et al. 2002. The authors cite the example of the U.S. Energy Star label—based on “a 1993 policy directive that U.S. federal
agencies were to purchase only energy-efficient computers and office equipment that qualified for the Energy Star label; this had an
immediate positive effect on manufacturer participation in the labeling program; even though federal sales amounted to only 2-3% of the
total market, Energy Star office equipment quickly achieved penetration rates of 90% or more for the entire U.S. market.”
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quick gains is often large. In this situation it is common for low- or no-cost interventions (such as
ensuring that lights are off after office or school hours or installing motion sensors in restrooms and
other intermittently used rooms) to achieve 10-15% savings in energy consumption and costs. With
larger, but still profitable investments, savings of 20-40% can be achieved.

The Special Challenges of Promoting Energy Conservation in Public
Institutions

1.8. Energy efficiency investments in public institutions are impeded by the same barriers
that have slowed down energy conservation in other sectors of the economy: lack of information
on energy efficiency potential and benefits, lack of trained personnel, lack of incentives, high
transaction costs, and scarcity of financing.

1.9.  In addition to those barriers, however, the public sector poses special challenges for efficient
energy use. Without specific intervention this sector will continue to be slow in improving its

energy intensity. The following “three no’s” are considered to be the main reasons for energy
inefficiency in the public sector:

» No incentives. Public entities have little incentive to save energy costs when energy costs
are a line item in their operating cost budgets provided by the government. Savings in this
budget line item typically would not benefit the public entity implementing the energy
savings measure. If utility payments and other energy expenditures were reduced due to
energy efficiency improvements, the budget would likely be cut accordingly in the future.
Furthermore, there may be disincentives to change a facility’s energy systems as this may
involve operational risks. This lack of incentives is exacerbated by bureaucratic hurdles—
budgeting, accounting and procurement rules—that further impede investments in energy
efficiency.

» No technical competence or institutional responsibility. Public institutions typically don’t
have a staff or office responsible for monitoring and potentially reducing energy costs. As a
result, there is little interest in efficiency as long as systems continue to work. Without outside
help, entities often lack the technical means and competence to monitor and improve energy
use. Also, the metering of energy consumption and monitoring of energy use and statistics
typically are poor, if they exist at all.

» No funding. Without specific programs, regular government budget allocations are rarely
spent on energy efficiency projects. Normal facility renovation budgets are small and used for
other pressing needs.

1.10. The situation China faces in promoting energy savings in public institutions shows a striking
similarity to those in other countries. Examples are the impact of the public sector budgeting
system on incentives for improving energy management and on project financing channels, as well
as the barriers faced in developing energy performance contracting (EPC) (see also Chapter 4).
In addition, many countries also struggle to improve their human and technical infrastructure to
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monitor energy use and identify the most cost-effective energy-saving measures and projects—a
situation that is recognizable in China.

1.11. China’s intensive efforts to improve energy management and energy efficiency in public
institutions are relatively new. Many North American and European countries have been operating
active programs in this area for more than two decades, with successes and failures and the lessons
that come from both. Accordingly, lessons learned from international experience are drawn on in
the discussions and recommendations on these issues.

1.12. While China can build on international experience, any lessons and solutions must be
integrated into its own unique institutional setting. The next chapter will introduce that institutional
framework of public organizations and describe China’s recent efforts related to public institution
energy conservation.
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Chapter 2: Recent Progress in Promoting Energy Efficiency in
Public Institutions

2.1. Probably China’s two greatest achievements over the last ten years for promoting energy
efficiency in public institutions have been the creation of a comprehensive policy and regulatory
framework and the establishment of institutional systems to undertake the energy efficiency work.
This chapter, after a brief overview of energy use in China’s public institutions, will describe
China’s public sector institutional framework and present recent policies related to energy
conservation in public institutions. A final section highlights efforts and successes from the
implementation of China’s 11" Five-Year Plan (FYP). These recent successes and the institutional
context will provide the background for the next chapters’ discussion on key challenges and
opportunities for future expansion of energy savings in public institutions in China.

Energy Use in China’s Public Institutions

2.2. In 2010, China’s public institutions consumed a total of about 192 million tons of coal
equivalent (tce) in final energy, which represented 6.2% of the national total. This figure includes
energy consumption for buildings and transportation purposes. Energy consumption in the sector
has increased steadily in recent years, although the rate of increase has been slowing (see Figure
2.1). Public institution energy consumption rose about 15% during 2006-2010.> Even though the
number of buildings and the total floor area in public buildings has gone up over the last five years,

Figure 2.1: Development of Final and Relative Energy Consumption by Public Entities in
China (2005=100)
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Source: The Twelfth Five-Year Plan for Energy Conservation in Public Institutions.

5.“The Twelfth Five-Year Plan for Energy Conservation in Public Institutions,” as published in “Zhongguo Jiguan Houchin" (China Public
Agency Facility Management magazine), Sept. 2011, pp 7-12.



Chapter 2: Recent Progress in Promoting Energy Efficiency in Public Institutions

the energy consumption per square meter has steadily decreased. Energy consumption per occupant
decreased even faster.

2.3.  Energy use in public institutional buildings is characterized by its dispersion among many
entities and by substantial variations in energy use per unit of floor area or per occupant. There are
almost 2 million public institutional entities in China (see Figure 2.2), although many involve small
buildings in rural areas. Included in the sector are large government office and research institute
compounds (from both central government ministries and provincial governments), about 20,500
hospitals (including some very large ones), and more than 2,700 universities (often involving large
campus compounds). The sector also includes more than 360,000 primary and secondary schools,
over 250,000 community or township health centers and clinics, and more than 600,000 village
health stations.

Figure 2.2: Number of Public Entities in China by Sector, 2010 (in thousands)
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Source: The Twelfth Five-Year Plan for Energy Conservation in Public Institutions.

2.4. Types of energy demand. The main types of energy demand in the public building sector
are energy for space conditioning,® lighting, and plug loads.” Special additional loads, such as hot
water heating, exist as well, particularly in hospitals and at some universities. Energy demands for
space heating are particularly critical and large in northern areas, with heating typically relying
on central hot water radiator systems supplied from district heating systems, or on individual coal
or gas-fired boilers. Smaller office buildings, rural health facilities, and large numbers of primary
and secondary schools in the countryside are often underheated in the winter. The efficient supply
of sufficient heat for public building occupants is therefore easily the biggest energy use issue for
these entities in the colder, northern areas of China. Coal and purchased heat account for more
than 50% of the energy consumed in the public sector (see Figure 2.3). In most large and medium-

6. Demand for space conditioning (heating, cooling and ventilation), and with it building energy consumption, varies a lot across China as the
country encompasses five climate zones: “extremely cold,” “cold,” “hot summer and cold winter,” “hot summer and warm winter,” and “warm.”

7.Plug loads refer to the amount of energy consumed by devices from an electrical outlet, such as office equipment and miscellaneous
electrical equipment.
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sized buildings in the southern, eastern, and central parts of China, especially in urban areas,
electricity-based space cooling represents perhaps the biggest energy use, as summers are hot and
ventilation requirements key. However, in many schools and smaller buildings, space conditioning
is still considered a luxury and generally not common unless there are special circumstances. In
north-central Sichuan Province, for example, even large university compounds have little space
conditioning, and the total energy demand—stemming mainly from lighting, computer equipment,
and some water pumping—is therefore quite small. In other areas, however, such as in Beijing, both
space heating and cooling may be used in larger buildings.

Figure 2.3: Percentage of Energy Consumption by Public Entities in China by Fuel, 2010

2.95%
1.09%

M Electricity

M Coal

B Gasoline

B Diesel/kerozene
B Matural gas/LPG

m(Purchased) Heat

Source: The Twelfth Five-Year Plan for Energy Conservation in Public Institutions.

2.5.  An important determinant of energy consumption is the occupancy pattern of buildings,
which varies widely among public entities. For example, large sections of many hospitals are
occupied 24 hours per day, while some government office facilities are only open during office
hours five days per week. University facilities have a 24-hour occupation in dormitories, but only
during the school year; classroom space is only used during class time. Other school facilities
may only be used during the day and when class is in session. Dealing efficiently with occupation
patterns is therefore a key energy management issue and an important factor in determining the real
energy savings benefits from energy conservation projects.

2.6. Energy use statistics. Macro-level statistics on public institutional energy use are now
collected, but detailed statistics are not available to the public. Efforts are underway to improve the
system for collecting statistics. While officials at various levels have access to a variety of statistical
reports, the quality and consistency of the reports is said to be very uneven.
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Overview of the Institutional Framework for Public Organizations in
China

2.7. Policies and specific activities for energy conservation in public institutions in China will
need to work in the specific context of China’s institutional framework and budgeting process for
public entities.

Introduction to the Organization of the Chinese Government

2.8. China’s government is organized along a vertical hierarchy with four main levels: the central
government, provincial governments,® prefectural governments, and county governments (see
Figure 2.4). The State Council, China’s highest executive body chaired by the premier, presides
at the top of the government organization, with all central government ministries, independent
departments, and all provincial-level governments reporting directly to the State Council. Of the
27 central government ministries and commissions reporting to the State Council, several are
especially important for public institutional energy conservation work. These include the National
Development and Reform Commission (NDRC), the Ministry of Housing and Urban-Rural
Development (MOHURD), the Ministry of Finance (MOF), the Ministry of Education (MOE), and
the Ministry of Health (MOH).® As of early 2011, an additional 38 central organizations outside
of the framework of ministries and commissions also reported to the State Council. These include
the National Bureau of Statistics, the State Administration of Taxation, the Chinese Academy
of Sciences, and the State Electricity Regulatory Commission. Among these 38 organizations
is also the General Offices Administration (GOA) of the State Council.?® GOA is charged with
oversight for central government office building development, land use, registration, occupation,
management, operation, and renovation. It also plays a key role in energy conservation work, both
for central government office buildings under its purview, and for China more generally.

2.9.  Mirroring the responsibility of the premier at the national level, provincial governors lead
governments at the provincial levels. They report directly to the State Council (occupying the
same rank as ministers). The basic set-up of China’s central government is then repeated at the
provincial level. Various commissions, provincial departments, and other agencies report to the
governor’s office, such as provincial Development and Reform Commissions (DRCs), provincial
finance bureaus (FBs), and provincial GOAs. In addition, prefecture directors also report directly
to the governor. The prefecture government, under the leadership of these prefecture directors, then
follows a setup similar to the provincial government system, as do the more than 4,000 county
governments below them.

2.10. Provincial, prefecture, and county departments report to the government leaders at their own
level, but also maintain working relationships with higher- and lower-level departments within their

8. Excluding Hong Kong SAR, Macao SAR, and Taiwan, provincial-rank administrative entities include 22 provinces, 4 provincial-level
municipalities (Beijing, Shanghai, Tianjin, and Chongqging), and 5 provincial-level autonomous regions (Inner Mongolia, Guangxi, Tibet,
Ningxia, and Xinjiang). For simplicity, general discussions of “provincial level” in this report include all of these entities.

9. For illustrative purposes, Figure 2.4 only shows four of China’s many central agencies reporting to the State Council.

10.The GOA of the State Council is not a ministry like the other three entities that are shown, but it does report independently and directly
to the State Council. The organizational arrangements for completing government office administration tasks at provincial and local
government levels vary—not all provincial and local governments have independent GOAs; see para.2.35.
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Figure 2.4: China’s Multilevel Government Structure
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direct reporting relationships, dotted lines depict additional operational linkages within the same professional streams
(“xitong” or work systems).

Source. Authors.

professional stream or “work system” (depicted by the dotted lines in Figure 2.4). For example,
provincial FBs work closely with both MOF and prefecture and county FBs. Lower-level units
receive guidance and professional instructions from higher level units in the same work system. The
cohesiveness and extent of higher-level operational authority vary among work systems, depending
on the needs of the work. For example, the work system of the Bureau of Statistics is more
vertically driven and autonomous from local governments than for example the system including
MOHURD and local Construction Commissions (CCs). MOHURD promulgates national policies
and provides guidance and technical support, but allows local governments a strong direction in
operational matters.
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Overview of the Government Budgeting Process

2.11. The principles behind China’s basic government budget processes are similar to those of
most other governments. MOF and local government FBs are in charge of the overall system. While
there are broader, multi-year guidance plans, budget allocations to units receiving state budget
support are made on an annual basis for the fiscal year (which in China follows the calendar year).
At the central level, MOF has oversight of the central government’s allocation of its revenue to the
annual budgets of central government departments and for transfers to provincial governments.
On the provincial level, provincial FBs allocate their provincial government revenue to the annual
budgets of the provincial government departments and for transfers to prefecture governments.
This pattern continues with the local levels of government. The various ministries and departments
have their own financial units, which oversee the details of the budget allocations they receive
and also work with the various entities they supervise. For example, a provincial-level university
will receive its state budget allocations from the finance unit of the provincial-level education
department, which in turn receives its overall budget allocation from the provincial FB.

2.12. Special energy conservation funds. MOF and most provincial and local FBs have
special energy conservation funds that can be used by government facilities to implement energy
conservation projects. If a central government facility wants to use these funds for an energy
conservation project, the facility management department submits an application to the relevant
ministerial department, which in turn submits the application to GOA for review. If the review is
positive and the project’s merits have been demonstrated, GOA submits the project to NDRC for
approval. Once approved by NDRC, funds will be disbursed the following fiscal year by MOF. In
the case of equipment purchases, suppliers must be selected from an approved list of suppliers for
government procurement by central government institutions. This basic approval process for central
government energy conservation projects is illustrated in Figure 2.5. The approval process at the
provincial level is almost the same, with provincial entities replacing the central government ones.

2.13. The government budgeting process affects all public institutions in China, but the extent to
which different public institutions rely on government budgets varies dramatically. Government
offices typically rely on government budget allocations for all their expenditures. Primary and
secondary schools also usually rely heavily on government budget allocations—especially in
poorer areas—but may also have some funds from tuition and other sources. Universities typically
have a mix of funding resources in addition to budget allocations. Hospitals are among the most
independent in funding, with substantial revenue from user fees in addition to government funds.
This variation has a big impact on the entities’ energy conservation incentives and financing
options.

2.14. Central government offices. Although GOA has direct oversight over a broader range of
central government facilities, office buildings and staff residential compounds comprise a large
portion of its responsibility. GOA oversees the management of buildings of the central government
and associated centers, institutes, and related institutions. This responsibility includes, but is not
limited to, overall real estate and land use management; oversight of construction and renovation
projects; establishment, implementation and supervision of policies guiding property management
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Figure 2.5: Basic Approval Process for Funding Energy Conservation Retrofit Projects

Government Offices e '
1 Administration of the - Ministry of Finance

State Council
» Energy budget or * Eligibility
retrofit project » Comprehensive approval  Funding
proposal review and disbursement
clearance
Central National
Government Development and
Institutions Reform Commission

Source: Authors.

units and contractors; and guidance of construction and property management of residential blocks
for central government staff. GOA also is responsible for energy conservation work in central
government facilities (see Table 2.1).

2.15. Provincial and local government offices. Government offices at provincial, prefectural,
and county levels are each managed by GOAs or similar organizations at their respective levels
of government. Although they may receive policy and program guidance from higher level GOA
units, they report to the government leaders at their own level. Specific arrangements vary, but
responsibilities similar to those of the central-level GOA for central government facilities are shared
among one or more entities. For example, in some areas GOA-type functions are undertaken by one
broad government unit, while in others these functions are split between different agencies, such as
between government and Communist Party entities.

Table 2.1: Ownership of and Responsibilities for Buildings of Different Public Institutions

Number of .
Public separate entities Building L s ?ﬁ:{ﬁgﬂg nacned O&M
institution /surface area ownership i management
(million m2) g
Central State
government | Unpublished Cg\r)érrzlmem MOF MOF Council
buildings 9 GOA
Provincial . -
government | Unpublished gg?/\é'r?]%ﬂm Provincial FB| Provincial FB grco)\gnmal
buildings
Local
- Local Local
gazllgrir;gsent Unpublished government Local FB Local FB government
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Number of .
Public separate entities Building Investment ?ﬁ:{:&ﬁg nacned O&M
institution /surface area ownership budaet management
(million m?) g
- Central / - Central /
PMOFT/ ol provincial provincial MOE, other
Universities | 2700 /590 ducation | goverment | govemment | government
department | - Own funds | - Own funds entities
(tuition) (tuition)
Local Local Local
Schools 366,300/1388 | MOE government | government government
20,500 - MOH
hospitals / MOF
240,000 other (for initial Own revenue
i y investment i
Hospitals health centers MOH _own ) (user fees) Hospital
650,000 village revenue (for
health stations renovation)

Source: Authors.

2.16. Universities. The great majority of Chinese universities, especially the largest and best,
are public universities. China’s more than 2,700 universities educate over 30 million students and
occupy buildings with a total construction floor area of about 590 million square meters, equivalent
to some 2.7% of the country’s total urban building area. Universities fall under the oversight of
MOE and its local government affiliates, through whom universities also receive their government
budget allocations. Many of the more famous universities report directly to MOE (and hence to
the central government), but many others also report to provincial education commissions (and
hence to provincial governments). A few report to both for historical reasons. While it is estimated
that universities on average rely on government budget allocations for less than half of their
expenditures (relying on tuition and other revenue sources for the rest), this ratio varies among
universities.

2.17. Primary and secondary schools. The vast majority of China’s primary and secondary
schools is also public. At the end of 2009, some 280,200 primary schools were in operation, of
which less than 5,500 were private. Middle schools numbered 56,300, while high schools totaled
almost 29,800.1 Total construction floor area of the primary and secondary schools amounted to
1,388 million square meters at the end of 2009, which is 2.4 times larger than the total floor area of
higher education facilities. Primary and secondary schools report to and receive the bulk of their
funding from local government education departments, which closely manage school investment,
renovation, and operating cost budgets. As in many other countries, heavy reliance on local funding
results in great differences between regions in the amount of resources available to schools.

11.Statistical Communiqué on National Educational Development, 2009.
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2.18. Hospitals. Although quite a few of China’s 20,500 hospitals are associated with universities
or other broader institutions, most are managed independently. In addition to hospitals, almost
30,000 community health service centers, 38,000 township health centers, 174,000 clinics, and
almost 650,000 village health stations are operated in the country. These institutions fall within
the purview of MOH and its local government affiliates. Major hospitals may report directly to
MOH, but many report to provincial government health departments. Hospitals are ranked into
three classes. Class | hospitals are local hospitals, serving the surrounding local community, Class
I hospitals are regional hospitals, serving several local communities (such as a city), and Class 111
hospitals serve beyond a particular region. With many hospitals expected to basically cover their
own costs from user fees (including either insurance or patients’ out-of-pocket payments) and other
revenue sources, public funding of hospital expenditures is estimated to only account for about 10%
of total expenditures on average.

2.19. Other. Although their total energy consumption is small compared to that of the large public
institutions, many other types of institutions (outside of the defense and security establishments)
rely on budget allocations to operate buildings. Examples include sports facilities, cultural facilities
such as museums or exhibition halls, and science and technology centers. These are overseen by
other ministries and their affiliates, such as the Ministries of Culture or Science and Technology.

Main Jurisdictions of Government Agencies for Energy Savings in
Public Institutions

2.20. NDRC, MOF, MOHURD and GOA, as well as their local equivalents all have
responsibilities developing policies and guidance on energy savings in public institutions. Direct
responsibilities for meeting specific energy conservation goals, implementing programs, and
supervising results fall to the agencies that have overall supervisory responsibility for a specific
subsector. The main responsible agencies and their direct jurisdictions are as follows:

* GOA: Guides and monitors the energy savings of public institutions nationally, and monitors
and manages energy savings of central government facilities.

* Provincial GOAs or equivalents: Provincial government facilities

* Prefecture/county GOAs or equivalents: Prefecture/county government facilities

» Ministry of Education: Universities reporting to the central government

* Provincial departments of education: Universities and schools reporting to provincial
governments

* Prefecture/county departments of education: Schools reporting to local governments
* Ministry of Health: Hospitals reporting to the central government
* Provincial/prefecture/county departments of health: Hospitals and clinics reporting to

provincial and local governments.

Other facilities such as sports facilities, cultural centers, and science and technology centers follow
similar patterns.
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Overview of China’s Recent Policy Development for Energy
Conservation in Public Institutions

2.21. China’s comprehensive effort to improve energy efficiency in public institutions is relatively
new, compared to some other countries that have had programs in place for several decades.
However, China’s effort is remarkable in that formal policy backing is strong and much progress
has been made in a relatively short period of time.

A Timeline of Recent Key Policies

2.22. Soon after the beginning of the new century, leaders in China’s government began to pay
special attention to the issues of energy and water use efficiency in public institutions. In 2002, two
surveys (using random samples) were used to collect information on energy use in public buildings,
as well as on associated management issues. The survey results provided a basic and practical
understanding of the situation, which was a foundation for future work.

2.23. In 2004 and 2005, a series of central government and Party documents were issued, calling
for new and serious efforts to improve energy efficiency in the public sector. This in particular
included proposals for the establishment of energy and water use quotas and related budget
expenditure standards for government offices, the establishment of a new system to include energy
efficiency criteria as a key element in the government’s procurement of new equipment and
vehicles, and attention to energy efficiency issues when renovating government office buildings.
Senior leaders also pointed out how important it was for the government to set a good example in
using energy and water efficiently in its facilities, and the educational importance of leadership in
promoting energy efficiency in educational institutions.

2.24. In 2006, China launched its 11" FYP (2006-10), and the plan’s energy efficiency program—
far more aggressive than that of previous plans—for the first time included a focus and specific
efforts to improve energy efficiency in public institutions. Figure 2.6 shows a timeline of successive
key public sector energy efficiency policies. In February 2006, several government ministries
issued a circular calling for improvements in resource savings in government institutions, setting
a target to reduce both energy use per occupant and energy use per unit of building area by at least
20%. The circular also specifically mentioned an electricity and water savings target of 20% for
each. Energy conservation in public institutions became one of the “Ten Key Energy Conservation
Projects” for the 11 FYP, encompassing many of the initiatives discussed in subsequent sections
of this chapter. New regulations also established lists of energy efficient and energy wasteful
equipment, mandating use of the former and banning use of the latter in future government
procurement.?

2.25. In 2007, China’s National People’s Congress passed a major amendment to the Energy
Conservation Law, which included new sections on energy efficiency in public institutions. In the

12.China’s recent efforts to promote both the purchase of energy efficient equipment in government procurement transactions and energy
conservation in public vehicle use are major topics. Because this report focuses on energy efficiency improvements of public institutional
buildings these topics are not covered here. However, more information is available from public Chinese sources. Energy-efficient
purchasing is covered in an ESMAP report; see Public Procurement of Energy Efficient Products—China Case Study, unpublished
consultant report to ESMAP by Liu Caifeng, November 2011.
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amended Law, public institutions are assigned definite obligations to improve energy management
and the efficiency of their energy use. Specific provisions in the Law also set a strong legal basis for
a suite of new regulations and policies that were subsequently issued, further discussed below.

2.26. In August 2008 the State Council issued the “Regulation on Energy Conservation by
Public Institutions,” a key regulation describing the responsibilities and requirements of all public
institutions for improving energy efficiency (see Box 2.1). Much of the subsequent work on public
institution energy conservation has involved developing and organizing the more detailed programs
and building the necessary capacity to implement this regulation.

2.27. 1In 2010 the State Council endorsed and issued “Opinions on Accelerating the Promotion of
Energy Performance Contracting and the Development of the Energy Efficiency Service Industry.”
Among its many provisions supporting further expansion of the EPC business, this regulation
specifically states that where government entities at any level (as well as other non-corporatized
public organizations) utilize EPC to implement energy conservation renovations, payments to the
ESCOs according to the contracts can be listed in accounts as energy costs. This provision opens
the door for elimination of one of the biggest barriers to EPC by public institutions (see para. 4.12).

2.28. Provincial and local governments have also issued complementary policy documents and
regulations. By the end of 2011, at least 20 broad overview regulations for public institution energy
conservation had been issued by provincial governments.
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Box 2.1: Summary of the State Council’'s August 2008 Regulation on Energy
Conservation in Public Institutions (State Council Order 531)

Issued on August 1st and effective October 1st, 2008, the Regulation on Energy Conservation
in Public Institutions aims to strengthen energy management in public institutions and foster
their use of feasible and economically rational measures to reduce energy consumption and
waste.

Energy conservation plans. Organizations responsible for overseeing management
of public institutional facilities are required to prepare energy conservation plans for the
institutional facilities under their purview. The plans should be in line with the overall medium
and long-term energy efficiency plans at their respective government level. The plans should
include a review of current energy use, issues, goals and targets, key steps for improving
energy efficiency, and implementation assignments and duties. Individual entities should set
specific annual energy conservation targets and develop implementation plans, specifying
concrete measures and reporting on results.

Energy conservation management. Entities should implement energy use measurement
systems, with sub-metering for different fuel types and energy use systems. Entities should
appoint specialized persons to be responsible for energy consumption statistics, including the
recording of original energy use measurements and establishing statistical accounts. Every
year by the end of March, entities should report the previous year’s energy use situation.
Energy use quotas should be set, considering the overall energy consumption levels and
special characteristics of different subsectors and systems. Finance departments should
establish energy use expenditure standards based on these quotas. Above-quota energy
use should be explained to the organization responsible for overseeing those particular
public institutional facilities. Entities should procure new equipment from established energy
efficient equipment lists, and not procure from established lists of banned wasteful equipment.
Relevant design, construction and commissioning codes and standards should be strictly
followed and supervised for new public building construction and building renovation projects.
Project proposals must include energy efficiency assessments which must be approved.

Energy auditing. Energy audits should be completed according to regulations. They should
include technical and economic assessments and recommend specific energy conservation
measures. Detailed methodologies should be set by relevant departments. The energy
audits should include: (i) review of energy efficiency design standards used at the time of
commissioning and as listed in equipment documentation; (ii) assessment of energy use
of different systems and fuels, using measurement recording and financial receipts, and
calculation of unit consumption per occupant and per unit floor area; (iii) inspection of the
operational situation of energy use systems and equipment, and the systems being used
for their management; (iv) review of follow-up on recommendations for rational energy use
in previous audits; (v) assessment of energy savings potential for different segments or
departments, and recommendations on rational energy use; (vi) inspection of annual energy
conservation plans and the implementation of energy use quota, as well as a verification
of reasons for any above-quota energy use; and (vii) inspection of the operating situation
for energy metering equipment and a review of the validity and correctness of energy use
statistical reporting.

Energy conservation measures. Public institutions should establish energy system
management protocols and in line with those protocols adopt low and no-cost energy
efficiency improvements. Institutions should also establish energy management positions
accountable for implementing state energy policies and hire specialized technical personnel
to operate key energy using systems and equipment. EPC can be used. In selecting property
management companies, institutions should consider the company’s energy conservation
management capacity. Targets and requirements for energy conservation management
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should be specified in the service contracts. Energy conservation renovation projects should
be based on audits and a cost-benefit analysis, using clear energy savings indicators, which
then should be monitored and verified upon project completion. Some of the technical
measures called for include improved management of electrical equipment; adjustment of
temperature controls according to regulations; use of natural light and natural ventilation;
use of smart-control elevators; adoption of high energy efficiency lamps and optimized
lighting system design; electrical circuit control; smart electricity control; and minimizing
wasteful external lighting. Energy use in computer network facilities and canteens and for hot
water heaters and boilers, among others, should be tested and evaluated to identify energy
conservation measures. The use of public vehicles should follow regulations.

Monitoring and guaranteeing results. Units responsible for supervising energy
conservation management should increase their efforts. Supervision should include an
evaluation of the following components: (i) the establishment and implementation of annual
energy conservation targets and their implementation plans; (ii) energy use measurement,
testing and statistics; (iii) execution of energy use quotas; (iv) establishment of internal
energy management regulations; (v) establishment of energy management positions and
implementation of related responsibility systems; (vi) operating conditions for energy use
systems and equipment; (vii) implementation of energy audits; and (viii) public vehicle
outfitting and use.

Key Efforts Launched during the 11th Five-Year Plan Period

2.29. Building on the broad policies that had been issued in previous years and with active support
from Government leadership, work during the 11" FYP period focused on putting the systems in
place to implement the new polices and begin the flow of concrete project implementation. This
involved work in three key areas to (i) organize the many groups involved in energy conservation
in public institutions and clarify their responsibilities for implementation; (ii) develop statistics and
baseline data (which required major improvements in metering and human capacity) to identify
priority areas and implement the new energy efficiency management regulations, and (iii) set up
and improve effective mechanisms to develop, finance, and implement more energy efficiency
projects. Table 2.2 provides an overview of the key measures and programs undertaken during the
11t FYP period.

2.30. Substantial progress was made in all three areas during the 11" FYP period (as summarized
below), although of course much work remains on most of the agenda items, with efforts continuing
under the 12" FYP (see Chapter 3). Although probably the most important results of the 11t
FYP effort were putting key policies in place, developing institutional systems to manage public
institutional energy efficiency, and developing project implementation mechanisms, quantitative
energy savings results were also achieved. Only a summary of overall energy savings by public
institutions during the 11" FYP period has been made public, but results show that energy use per
occupant fell by 20.27%, meeting the target set in the FYP. The 20% reduction target for energy use
per building area was missed, however, with only a 15% decline reported; see Figure 2.1.
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Table 2.2: Key Agenda Items Developed during the 11" FYP for Energy Conservation in

Public Institutions

Category

Key measures and programs

Establishment
of legal and
regulatory
framework

. Revised Energy Conservation Law (2007)

. Public Institution Energy Conservation Regulations (2008)
. Public Building Energy Conservation Design Standards™

. Party and Government Office Building Design Standards*

A W NP

Establishment
of management
mechanisms

=

Disaggregation and evaluation of energy conservation targets

Demarcation of work responsibilities, management of implementation
arrangements, and coordination among state energy conservation
management organizations

3. Establishment of a national management network for pursuing energy
conservation in public institutions

4. Further highlighting and enforcement of the government’s energy
conservation procurement system*

5. Completion of statistical systems for energy use in public institutions

6. Public institution energy use measurement and online reporting
platforms

7. Energy auditing

8. Development, implementation, and monitoring and evaluation of entity
energy use quotas

9. Appraisal and complete process monitoring and supervision of the
energy efficiency of the design for new buildings*

10. Management for conservation of water and land in buildings*
11. Management to conserve gasoline in public vehicles*
12. Information dissemination and training

no

Pursuing energy
conservation
renovation
projects

1. Establishment of special funds for energy conservation projects and
protocols for disbursement and monitoring

2. Promotion of EPC mechanisms
3. Sample project themes:
a. Renovation of lighting systems

b. Completion of diagnostics and energy conservation renovation of
heating and cooling systems

c. Comprehensive electric power efficiency renovations
d. Energy conservation renovations in canteen gas use

e. Improved operational management and upgrading of large data centers
to save energy

* Issues and options concerning these agenda items are not covered in this report.

Source: Authors.
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Organizing Groups and Agencies involved in Energy Efficiency in Public
Institutions

2.31. A particular challenge in China for promoting actions to improve energy efficiency in
public institution buildings is coordinating and organizing the many different and separate groups
involved. While the 2008 State Council Regulation is clear about what basic efforts need to be
undertaken, these efforts must be implemented by a particularly large number of separate agencies,
which are not as a group under any single direct higher command other than the State Council.
China has made good progress in organizing the new public institution energy conservation effort,
but it is not a simple task.

2.32. To clarify responsibilities for energy efficiency in public institutions, GOA in 2008
established a Public Institution Energy Conservation Management Office, with specialized staff
and an objective to both oversee the implementation of energy efficiency measures in central
government facilities and to more generally help promote the public institution energy conservation
work. In 2010, the office was further upgraded to become the new Public Institution Energy
Conservation Management Department. The new department is in charge of managing all of GOA’s
work to promote energy efficiency in central government facilities, but also has been asked to
promote, coordinate, and supervise the overall national public institution energy conservation effort.
The department also guides the energy conservation work of other government ministries (such as
MOE and MOH), undertakes broad promotional and training activities, and monitors and evaluates
the overall national progress on public institution energy conservation work.

2.33. In its work, GOA must coordinate with many central government agencies on the same
level. On energy efficiency issues, coordination at the central government level especially includes
NDRC (which oversees the country’s overall energy efficiency policy and program), MOF (which
manages relevant special energy conservation funds), and MOHURD (which guides the country’s
overall building energy efficiency work). GOA must also coordinate with other ministries and
agencies in charge of public institutional entities for which GOA does not have a direct mandate,
such as with MOE on energy conservation in universities and schools, and with MOH on energy
conservation in hospitals.

2.34. GOA’s relationship with provincial and local government entities on public institution
energy conservation issues is one of guidance rather than direct authority. As described in para.
2.9, provincial government entities report to the provincial governor, and local government units
report to their local government leaders. Moreover, with its function focused on managing central
government facilities and with local government facilities managed by local offices, GOA does not
traditionally have the same strong ties with local entities as many other work systems. With GOA’s
new role of guiding national public institution energy conservation, efforts were needed to develop
a national network system.

2.35. In the last few years, developing this national network has made good progress. By the end
of 2011, 26 provinces had established special government divisions or sections for public institution
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energy efficiency. *The coverage of these new units varies in the extent that they also help guide
other provincial or local entities in energy conservation work in education, health, or other sectors.
GOA also has worked with the provinces to develop five regional coordination groups, each
involving 5-8 provinces, with group chairmanship rotating between the provinces. It also has
sponsored an innovative exchange program among practitioners to discuss policy developments and
implementation issues and exchange new ideas.

2.36. In 2008 GOA and NDRC worked together to include the evaluation and results of the
public institution energy conservation work as an important part of the national annual energy
conservation target evaluation. In 2009 and 2011, authorities and experts from GOA and other
relevant state departments inspected implementation progress in all provinces for the 2008 State
Council Regulations. The review covered the local establishment of public institution energy
conservation management systems, information dissemination and training efforts, development
of energy conservation plans, the use of energy use statistics, implementation of specific measures,
monitoring and evaluations efforts, and the arrangement of financing, among others. In addition to
provincial-level inspections, for each province also two to three local governments were randomly
selected for evaluation. Several provinces, for example Heilongjiang, have also instituted detailed
monitoring and inspection procedures for lower levels of government in their provinces. This
encourages improved performance and, on the national level, enables a better understanding of
progress and problems on the ground.

2.37. Universities and schools. China’s MOE has promoted efforts to both improve the energy
efficiency of universities and schools and also increase awareness of the importance of energy
conservation as part of student education. Circulars, issued in 2006, to provincial education
committees and higher learning institutions reporting directly to the ministry, called for the
development of “resource saving schools.” This should be accomplished through improved
planning, resource management, use of new technology, and other measures, including an emphasis
on saving water and other resources in addition to saving energy. Use of technical expertise both
inside and outside of schools has been encouraged. A subsequent circular in 2007 also emphasized
the importance of developing and implementing a variety of activities on resource savings
education, and the need to combine this with the development of the resource-savings schools.!*

2.38. In June 2010, China’s launched its new National High Education Energy Conservation
Alliance at a national meeting in Beijing. Almost one hundred universities participated as founding
members. The platform was developed by these leading universities together with the Facility
Management Department Sub-association of China’s Higher Education Association. It aims to
promote more resource-saving college campuses, encourage the development of green universities,
and increase environmental awareness and enthusiasm among university students. The Alliance has
initiated a “10-100-1000-10,000 Program,” which seeks to promote 10 types of energy conservation
projects among its university members; develop 100 model energy conservation universities

13.Separate public institution energy efficiency government divisions had not been formed in Beijing, Guangdong, Guizhou, Qinghai, and
Xinjiang, where DRC divisions are responsible for energy efficiency for public institutions.

14.Ministry of Education (MOE), January 2006, “Notification on Development of Resource-saving School;” MOE, September 2007, “Notification
on Launching Energy Conservation and Emissions Reduction School Activities.”
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nationwide; foster the development of 1,000 student organizations that have energy conservation
and environmental protection as their main focus; and train 10,000 energy conservation
management personnel who can systematically promote energy conservation work in universities.

2.39. While most energy conservation activities in primary and secondary schools are organized
locally, one national program was launched in August 2009. The pilot program, “20 Ways to
20% Savings,” aims to help over 100 local schools in Beijing, Shanghai, Chengdu, and Baoding
integrate environmental education into their overall curriculum and school activities. The program
publishes manuals, provides teacher training, coaches on the preparation of training materials,
and periodically provides advice. The schools can cover environmental topics as part of Chinese
language, mathematics, and foreign language classes, as well as through a wide variety of activities.
In a precursor to the program, the World Wildlife Foundation helped organize energy conservation
education competitions among over 60 schools in Beijing and Shanghai.*®

2.40. Hospitals. The Property Management Professional Committee of China’s Hospital
Association, which was established in the late 1990s, has been playing an increasingly active role
in promoting energy conservation in China’s hospitals. It has done so with the encouragement of
MOH. Virtually all hospitals in China are members of the association, and its committee provides
a key forum for hospital authorities and related experts to exchange information and experiences
in promoting energy efficiency. The committee maintains a well-populated website and organizes
many specialized meetings. In 2008, it conducted an energy use survey, commissioned by MOH,
of 50 hospitals of different classifications and in different climate zones. The committee is further
developing energy conservation and emission reduction plans, including a challenging effort to
develop benchmarks of energy use for hospitals that have similar characteristics.

Developing Energy Use Measurement and Systems for Statistical Reporting
and Analysis

2.41. To implement initiatives for improved energy management and energy savings, it is
important to know how the energy is used. Energy use statistics must be reliably collected and
analyzed. Preparation of accurate statistics also requires measurement of use. In addition, for
specific projects an energy audit—an on-site diagnostic review of facility energy use—is needed.

2.42. When China, just after the turn of the century, launched its public institution energy
conservation drive, no uniform system for preparing and collecting public institutional energy use
data existed. The quality of statistics that were prepared was poor. While invoices and payment
records existed for electricity, gas, and heat—as part of regular financial management systems—the
data was not always reliable. Record keeping was sometimes lax, and payments would not always
reflect actual energy use. This could be a result of substandard metering or, in the case of heat
consumption, of the fact that payments are based on the amount of heated floor area and not actual
heat use. Sub-metering of specific energy systems or sub-facilities (individual buildings or building
compounds) generally is lacking and few energy audits had been attempted.

15.See http://wwfcn.panda.org/en/what_we_do/climate___energy/iclc/20_ways_to_20_/.
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2.43. Under the 11" FYP, China’s government launched major efforts to address this lack of
reliable information, as it needed accurate statistics and end-use information to improve energy
management and energy efficiency as set forth in the 2008 State Council Regulation and identify
priority projects. This has involved assigning clear responsibilities for collecting and reporting
(as well as supervising the collection process) of public institution energy use statistics; defining
standardized methodologies and templates; further specifying metering requirements; training
personnel; piloting new, on-line and real-time end-use reporting and monitoring; and launching
various energy auditing efforts at central and provincial levels. While certainly more needs to be
done (see Chapter 3), this investment has laid the foundation for long-term progress.

2.44. Statistical reporting. GOA has led a major effort to improve the system for collecting and
reporting energy use statistics for central government facilities beginning in 2006. Most provinces
participated in an initiative to develop an energy use statistical report for public institutions
covering 2005-2008. In early 2009, GOA issued a circular to all provincial-level government
office administration units emphasizing the need for regular statistical reporting to comply with
the Energy Conservation Law and 2008 State Council Regulation. In January 2010, GOA formally
issued the requirements and templates for reporting all public institution energy use, with the
approval of the National Statistical Bureau.'® Public institution energy use statistics became part
of the national statistical system, with uniform templates (for trial use until mid 2011) and clear
requirements to report statistics to GOA at specified intervals. To ensure correct implementation,
GOA has also organized and delivered training, including two sessions for central government
entities and four for provincial and local level entities. Over 1,300 participants had attended the
trainings by early 2011.

2.45. Several provinces also have made special efforts to formalize their statistical reporting
systems. For example, after formally issuing its “Management Method for Energy Savings in
Public Institutions,” Jiangsu Province also released its own detailed implementation requirements
and guidelines for energy use statistical reporting, measurement, and auditing, along with a list of
specific contact persons for queries.

2.46. While a good general framework has now been put in place, much work remains to be
done to ensure statistical quality and consistency in the many reports coming from local entities
and jurisdictions. This is a long process, requiring steady support, definitive guidance, and strong
organization.

2.47. Metering. Statistics on the status of energy use metering for public institutions is not
available, but it is understood that substandard metering systems and their incorrect operation are
a common problem. Regulations issued during the 11" FYP period have increasingly emphasized
the necessity of installing and using metering equipment according to the standards, but much more
work needs to be done. In addition, relatively complex facilities, such as university campuses and
large hospital compounds, need to install sub-metering, especially for electricity but also for gas
and central heating, if a decent understanding is to be gained about who uses energy for what.

16.“The Public Institution Energy Resource Consumption Statistical System” was established by the Government Office Administration of the
State Council with approval of the National Statistical Bureau, effective January 1, 2010.
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2.48. Over the last several years, a number of localities have introduced new real-time, on-line
energy use reporting systems for the main government office buildings in their area. In 2007,
MOF approved government financing for implementation of pilot systems in Beijing, Tianjin, and
Shenzhen. The Beijing system covers 54 major entities, for which energy use can be monitored
continually. Data from the system is also used for many types of analysis to determine priorities for
future action, for example by establishing and monitoring unit energy consumption benchmarks for
different types of consumers. Guangxi Autonomous Region, using its own funds, also developed a
dynamic energy use monitoring system for 30 government office and other public buildings.

2.49. Auditing. The 2008 State Council Regulation emphasizes the importance of auditing energy
use in public institutions and it set out the minimum scope that should be covered (see Box 2.1).
Progress has been made with a range of auditing efforts nationwide. At the central government
level, demonstration audits were undertaken for 13 relatively large ministries, including full
system testing and diagnostic analysis and recommendations for no-cost, low-cost measures, as
well as substantial renovation projects. Many provinces also have organized energy audits for their
facilities. The government office administration of Shanxi Province, for example, organized the
completion of 150 energy audits of public institutional facilities in the province in 2010. As with
metering and quality statistical reporting, however, energy auditing work must be ramped up in the
coming years.

Developing and Scaling-up Project Implementation Mechanisms

2.50. During the 11" FYP period, a variety of energy efficiency renovation projects were
successfully completed in public institutions at different levels. Some projects were implemented
through government budget allocations, using new energy efficiency special funds earmarked by
the government. A few other projects were financed without special government budget allocations
and used energy performance contracts with ESCOs (see paras. 2.57-2.62 for an introduction). With
new promotion policies in place, the use of energy performance contracting (EPC) is expected to
grow in coming years. Highlights of the 11" FYP are presented below, with further details provided
in Chapters 3 and 4.

2.51. Projects implemented with government budget allocations or own resources. \When
using public funds for energy efficiency projects, public institutions can in principle use either
government budget funds or their own funds. As discussed in para. 2.13, the ability to access own
funds for possible investment in energy efficiency projects varies dramatically among the different
types of public institutions, with hospitals having the most access and most primary and secondary
schools, along with virtually all government facilities, having almost none.

2.52. One way to finance energy efficiency projects through annual government allocated budgets
is by using funds allocated for facility renovations. Generally, the use of these longstanding
line items needs to be discussed and agreed upon between the entity hosting the project and
its supervising government agency. However, these funds are quite limited and many other
longstanding priorities exist. Because of this, special public institution energy conservation
financing programs were operated during the 11" FYP period, using the energy conservation special
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funds established by MOF at the central government level and by the FBs at the provincial and
local levels. The energy conservation special funds are allocated each year in lump sum amounts as
part of the overall annual budget developed by the relevant government. Over the entire duration
of the 11 FYP period, MOF arranged RMB 500 million for energy conservation renovation efforts
in central government public institutions. Provincial and local governments provided at least an
additional RMB 215 million during 2006-2009 alone.

2.53. Project proposals to use the special government funds are usually developed by the facility
management units'’ of the host public institution. These units are in charge of overall facility
management, renovation, upkeep, and especially daily operation. Once approved by the leadership
of the host entity, the project proposal must be approved through the regular channels (see para.
2.12). The time between project proposal submission and receipt of funds usually is more than one
year.

2.54. When initiating projects (either for government financing or EPC), the roles of the various
property management units, entity leaderships, and relevant supervising government entities are
all very different, but important. Property management units best understand the daily operation
of their facilities and must be responsible for detailed project implementation and the ongoing
maintenance of implemented measures. The property management units, however, are not likely to
directly gain from the energy cost savings and they rarely receive a lot of management attention.
Strong involvement and interest of the entity’s leadership is essential for successful project
implementation, in part because the leadership can pull together relevant departments, such as the
finance department. The important role of entity leadership has been particularly demonstrated at
universities and hospitals. In the case of primary and secondary schools, the various units within
local education departments responsible for major property management, project financing, and cost
savings will all need to work closely together. School principals may be enthusiastic about energy
savings possibilities, but the responsible authorities will need to be involved to make projects
happen. The same is true for government office facilities, where collaboration between building
property management units and the relevant GOAs is key.

2.55. The public institutional energy efficiency projects that were implemented during the 11t
FYP period with support from MOF’s energy conservation special fund included renovations
of more than two million square meters of central government office building space and about
525,000 square meters of government-owned residential area used by government staff. Upgraded
equipment included boilers, building space conditioning systems, gas stoves, electric hot water
heaters, and lighting systems. In 2009, GOA oversaw renovation project investments for heating
and air conditioning systems in about 20 agencies, including NDRC and the Ministry of Industry
and Information Technology. Over 2,000 smart energy control systems were installed in about 10
major agencies, including MOF, with electricity savings estimated to be around 36%. Thirty-two
agencies installed improved dish washing equipment in their canteens, each reducing water use by
more than 50%.

17.Sometimes more strictly translated as “logistical management units.”
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2.56. Among the many successful projects undertaken during the 11t FYP, one is an energy-
efficient lamp subsidy program for central government organizations. The program was launched in
2009 by NDRC, MOF, GOA, and other agencies. By May 2010, some 3.3 million energy efficient
lighting products had been disseminated, already surpassing the goal of 2 million for the year.
Estimated annual energy savings were about 110 Gigawatt hours (GWh). By the end of 2011, the
number of energy efficient lighting products that had been disseminated had risen to 4.8 million. To
support the program’s implementation, GOA had established strict procedures for application, clear
disbursement mechanisms with proper fiduciary control, monitoring and supervision procedures,
and good program outreach and technical assistance.

2.57. Projects implemented through EPC. When using EPC to implement public institution
energy conservation projects—using either the common shared-savings or the outsourcing models
as practiced in China—the public institution or government entity has little or no financial outlay.
The investments are paid for from the energy cost savings achieved. A third-party ESCO works
with the host entity to develop an energy conservation investment project and signs an energy
performance contract. Current common practice is for ESCOs to be engaged through direct
negotiation or through simple, relatively quick, procurement procedures. Under the shared savings
type of contract commonly used in China, the ESCO will pay for the project investment (sometimes
using funds it borrows elsewhere), oversee equipment purchases and project construction, complete
commissioning of the project together with the client, and guarantee the energy savings. The
ESCO is then paid amounts to cover the investment plus reasonable profits from a portion of the
estimated or actual energy savings achieved by the project, based on the provisions in the energy
performance contract. Contract durations in China are typically 2-5 years, with the ESCO often
receiving 80% or somewhat less of the energy cost savings, and the host receiving the balance. So
far, however, relatively few EPC projects have been implemented in public institutions in general,
or in government offices specifically (see para. 2.61).

2.58. Today, China’s ESCO industry is very vibrant. EPC in China has developed from the initial
operations in 1996 of three pilot ESCOs to a domestic industry with investments exceeding US$
4.2 billion in 2010, making China and the United States the two global leaders in the EPC business.
Energy performance contracts in China are generally classified into three types: shared savings,
guaranteed savings, and outsourcing contracts (see Chapter 4 for a comprehensive discussion of
EPC). Although generally similar to energy performance contracts in North America and other
countries, Chinese contracts do have some unique characteristics. Under all three contract types,
ESCOs typically undertake the detailed project design, manage most project implementation
aspects, and guarantee energy savings performance. Financing, contract details, and asset ownership
however vary by contract type.®

2.59. Most of the energy performance contracts, about 61%, that were implemented during 2007-
09 by the more than 400 members of the ESCO Committee of the China Energy Conservation
Association (also known as China’s Energy Management Company Association, or EMCA) were
“shared savings” contracts. China’s shared savings contracts are different from contracts with

18.For more information on China’s ESCOs, see Sun et al. 2011, “China’s ESCO Industry 2010: Saving more Energy Everyday through the
Market” (unpublished report, May 2011, available from EMCA).
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similar names that are used in other countries; most shared savings contracts in China base the
payments to the ESCOs on an agreed percentage of an agreed estimated minimum energy savings
scenario, as long as project savings monitoring arrangements verify that at least the agreed level
of energy savings has materialized with normal asset operation. Any additional savings are usually
‘given’ to the clients. As long as the project delivers the basic results that originally had been
expected, these contracts typically result in a predictable payment stream. Although cases exist in
which payment streams vary every payment period, as they are based on ongoing measurements of
actual savings during the contract period, these cases are a minority. Hence, most Chinese shared
savings contracts are actually more similar in principle to the "ESCO-financed guaranteed energy
savings contracts” typically used for federal government energy performance contracts in the U.S.,
except that Chinese ESCOs usually share some portion of energy cost savings with their clients
throughout contract periods.

2.60. About 36% of energy performance contracts implemented by EMCA members during
2007-09 were “guaranteed savings” contracts. Under these contracts clients provide the bulk
of the financing themselves, while ESCOs offer some form of financially significant guarantee
of the energy savings performance. The remaining few contracts during the same period were
“outsourcing” contracts. With outsourcing contracts, which are growing in popularity, ESCOs
finance, manage, and operate (or assume long-term management contracts) key energy-using assets
within the client’s facilities in exchange for compensation that in some way is related to the energy
savings resulting from the operation of the asset.

2.61. Industrial sector EPC currently dominates the ESCO industry in China. It accounts for half
of all projects and three-quarters of the total investment of EMCA member ESCOs during 2007-
2009. Although the investment levels per project are lower, energy performance contracted building
projects are common and thriving, accounting for 49% of project totals. However, the bulk of
building energy performance contract projects is with commercial establishments. Some energy
performance contracts have been successfully implemented with universities and hospitals, but
projects involving government facilities are rare. This is dramatically different from the ESCO
industry in the United States, where EPC with public institutions, especially government facilities
and schools, has long dominated the ESCO industry, and where EPC with commercial building
entities or industries is relatively rare.

2.62. With the strong support of the government, strong market growth momentum, and the new
provisions in the April 2010 ESCO policy statement of the State Council, a good basis exists for
development of the public institutional facility EPC market. However, EPC in the public sector
must overcome a variety of hurdles. After strong initial enthusiasm in 2011, many Chinese ESCOs
are frustrated in their efforts to rapidly develop this market. After a discussion of key challenges
and options for public institution energy savings in China (in Chapter 3), examples and suggestions
for further developing EPC in China are presented in Chapter 4.
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Chapter 3: Broadening and Deepening Energy Efficiency
Programs in Public Institutions to Expand Energy-Saving Results

3.1. China’s recent efforts, described in the previous chapter, have enabled and created a solid
base for energy efficiency programs in China’s public institutions. The next step will be to broaden
and deepen the current energy efficiency programs. This chapter reviews the issues and options to
do so. After a brief overview of China’s current plans for the medium term, the chapter presents
relevant experiences from the United States and Europe that have proven useful in addressing
the three key barriers—the “three no’s”—described in Chapter 1: no incentives, no technical
competence and no funding. The chapter presents options to overcome these barriers so that
sustained progress in energy conservation in public institutions can be achieved.

Plans for the Mid-term: Energy Conservation Efforts in Public
Institutions under China’s 12th Five-Year Plan

3.2.  China’s new 12 FYP includes a key target to further reduce China’s energy consumption
per unit of gross domestic product (GDP) by 16%. This follows the 19.1% reduction already
achieved during the 11" FYP period. One of the specific measures to achieve this goal is the further
promotion of energy efficiency in public institutions. Specifically, public institutions’ energy
consumption per person should be reduced by 15% and the unit energy consumption for building
floor area by 12%.

3.3.  To meet these targets, the government would like to put a relatively complete public
institution energy conservation organization and management system in place by 2015. This system
should include a regulatory system, a measurement and supervision system, a technical support
system, a public information and training system, and a marketized service system (that is, EPC).
The focus of the 12" FYP is to continue with concrete measures to implement the vision laid out
in the 2008 State Council Regulation and the agenda initiated during the 11" FYP period (compare
Table 2.2). Key goals include the following:

« Completing the organization of the management system and strengthening coordination of
organizations. This includes increased coordination between central government agencies
and within specific subsectors such as education and health, establishing energy conservation
management and supervision systems based on the special conditions of the sectors.

» Completing the policy system and establishing institutional and management mechanisms that
can be effective over the long term. This includes research into setting up an energy auditing
system and strengthening economic and technical assessments of public institution energy
use situations. To complete the statistical system for public institution energy consumption,
norms are to be established for the types of and calculation methods for energy use statistics.
Public institution energy consumption quotas and expenditure disbursement standards will
be introduced, considering the energy use levels and special characteristics of different
subsectors.
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 Strengthening measurement and statistics to solidify the foundation for work and provide a
better basis for decision making. This includes four important areas: (i) Establishment of a
system of standards for measuring public institution energy consumption by user, type, and
use system; (ii) normalization of measurement equipment and management, and development
of pilots, demonstration, and promotional efforts for measurements for different users,
energy types and energy use systems, with a special emphasis of installing heat measurement
equipment in entities with appropriate conditions and in new buildings; (iii) improvements
in the collection, transfer, and processing stages for public institution energy consumption
statistical data, including statistical data checking and specialized supervision and inspection
of statistics; and (iv) development and training of statistical staff.

 Strengthening the supervision system and monitoring of entity target achievement, with
incentives and penalties. The energy conservation responsibility system will be further
developed with the gradual assignment of targets and supervision of compliance at different
levels. A system of awards and penalties will be established.

 Establishing a technology support system and speeding up new technology demonstrations
and popularization. This includes a catalogue of technologies to promote.

» Deepening the development of promotion, education and training, and promoting capacity
building. This will consist of a series of information dissemination and training programs on
various topics, including energy management.

* Developing mechanisms for multiple channels of financing to increase the level of investment.
The catalytic role of government funds is emphasized and the need to include funds for energy
efficiency (EE) operating expenses and some EE renovation work in regular government
budgets, at the central, provincial and local levels. This could be supplemented with regional
energy conservation funds, and, importantly, with increased levels of private sector funds,
especially through EPC. To encourage the use of EPC, subsidies and the ability to retain some
savings by entities implementing EPC projects will be considered.

 Strengthening international exchange and promoting international cooperation. To study
advanced energy conservation policy, technology, mature management experiences, and
models that are relevant to public institution energy conservation, international exchanges
and training will be organized and developed with international organizations, international
financial institutions, and the energy conservation cooperation programs of different countries
and regions.

* Implementing energy efficiency demonstration projects. The following areas are targeted
for the realization of energy conservation investments: (i) model public entity energy
conservation programs, (ii) demonstrations of good energy use metering and sub-metering

19.1t is interesting to note both similarities and differences in the relationships between the federal and state government programs in the
United States, between the European Union (EU) and individual country and local programs in Europe, and between the central and
provincial government programs in China.
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systems (including both separate energy-use system metering and separate key sub-entity
metering), (iii) demonstrations of effective metering and use of consumption-based billing
systems for heat, and (iv) demonstrations of key energy efficiency renovation projects. Public
buildings and their energy use systems will continue to be a key focal area for activities, as
will be vehicle fleets, use of new and renewable energy, and water conservation. Table 3.1
presents an overview of planned projects in these areas, showing 2011-15 targets for energy
savings and penetration.

Table 3.1: 121" FYP Key Public Institution Projects and Targets

2011-2015
Energy 2015 Penetration
savings target target
(mtce)
Model energy saving public institutions energy efficiency 12 2000 units with
renovation of building envelope and key energy-using systems | = 20 million m?
Green lighting * 100%
» High efficiency fluorescent lamps 0.6 * 10% (25
* LED (and other advanced lighting) million units)
Green data centers 0.4 1000 entities
Office equipment energy use planning 0.64 N/A
Energy efficient gas stoves 0.36 80%
Building heat metering and energy conservation o 100 million
» Measured heat supply and consumption-based billing m?
« Building envelope structural energy conservation 13 + 30 million m?
renovation 15,000 tons of
* Heat boiler renovation steam
New and renewable energy (solar energy use and ground-
0.2 2%
source heat pumps)
Efficient water devices N/A 80%
High-efficiency or new energy vehicles of newly procured 0
vehicles NIA 50%
Garbage separation N/A 80%
Recycled/properly managed disposal of old lamps and 0
electrical equipment N/A 80%
Total targeted energy savings from key projects 4.7

Note: N/A=Not applicable

Source: “The Twelfth Five-Year Plan for Energy Conservation in Public Institutions,” as published in “Zhongguo Jiguan
Houchin" (China Public Agency Facility Management magazine), Sept. 2011, pp 7-12.
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Relevant International Experience

3.4.  While China’s situation and government structure differ from those in Europe and the
United States, many similarities exist, making it relevant to study these regions’ experiences
with initiating, sustaining, and growing energy savings projects in public institutions.'® One key
similarity is the impact of the public sector’s budgeting system on both incentives and financing
channels for energy savings projects. In addition, many countries have also had to address the same
issues of statistical conformity, metering, energy auditing, benchmarking, building labeling and
development of alternative financing mechanisms (in particular EPC, discussed in Chapter 4) that
China currently faces. Because programs in Europe and the United States have been developed over
the last 30 years, many good examples of successes—and failures—exist, which can help China
make informed decisions about the best ways to accomplish its medium term goals.

Public Institution Energy Efficiency Targets in the United States

3.5. The U.S. Federal Government is the largest single energy consumer in the United States. It
oversees approximately 500,000 buildings with a total of about 280 million square meters. Federal
construction spending is approximately US$30 billion per year. Energy costs alone equal about
US$7 billion annually.?° Still, federal government energy use, which covers public universities,
schools, and medical and government facilities, accounts for only about 20% of total public facility

Figure 3.1: U.S. Federal Government Progress toward Facility Energy Efficiency Goals
(2003 — 2015)
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Source: Tremper 2011.

20.See FEMP, Sustainable Buildings and Campuses.
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energy use in the country. Public entities at the state and local level account for the remaining 80%,
with public schools as one of the largest consumers of energy.

3.6. The United States currently does not have a target for an overall reduction in energy
intensity of the national economy or an overall national target for energy savings in public
buildings. However, the federal government and many states and municipalities have set their own
targets for energy savings in their public buildings. Many of these targeting programs have fairly
long histories.

3.7. At the federal level, national energy laws and executive orders have established requirements
for energy savings, starting with the 1988 Amendment to the National Energy Conservation
Policy Act (NECPA), which set a goal to achieve energy savings of 10% by fiscal year (FY) 1995,
compared to a FY 1985 baseline. Since then, targets have become stricter, more detailed, and more
comprehensive, encompassing mandates for renewable energy deployment, water conservation,
greater efficiencies in vehicle fleet energy consumption, and other sustainability aspects. The
current goal, established in 2007 in Executive Order (EO) 13423 and codified in the Energy
Independence and Security Act (EISA) in the same year, is to reduce building energy use by 3%
annually and 30% in total by the end of 2015, relative to 2003.

3.8.  Figure 3.1 contrasts the annual targets and actual energy use in federal government buildings
between 2003 and 2015. Preliminary data suggest that the interim goal for 2010 was missed in
terms of the energy savings measured “at site.” If, however, energy saving credits from reduced
energy use “at source”?! and from renewable energy purchases are considered, the interim goal of
15% savings was achieved.

3.9. The latest Executive Order to set sustainable energy goals is the 2009 EO 13514, requiring
federal agencies to measure, manage, and reduce greenhouse gas (GHG) emissions toward specific
agency-defined targets. For example, the General Services Administration (GSA) had a target to
reduce GHG emissions by 28.6% during 2008-2010, the Environmental Protection Agency (EPA)
25%, and the Department of State 20%, to be achieved through reduction of the intensity of energy
use in buildings and transport and an increase in renewable energy use. Together with previous laws
and executive orders, EO 13514 establishes a framework for strategic planning, accountability, and
transparency in implementing those goals. This includes targets for the implementation of certain
measures, such as the designation of energy managers, metering, auditing, and benchmarking of
facilities. Box B.1 in Appendix B provides more information on energy efficiency policies and
programs in the federal government; subsequent sections in this chapter discuss implementation
issues and results.

3.10. To implement the program and meet federal targets, federal agencies cannot rely on the
very limited budgets specifically appropriated for this program. Instead, federal agencies use other

21.For details on the calculation of energy consumption at site and on a source basis, cp. DOE/FEMP 2004; see FEMP 2004, Section 502(e)
Guidance: Providing Credit Toward Energy Efficiency Goals for Cost-Effective Projects—Where Source Energy Use Declines But Site
Energy Use Increases (Amended October 1, 2004).

22.The American Council for an Energy-Efficient Economy (ACEEE) notes in its report, The 2010 State Energy Efficiency Scorecard (ACEEE
2010), that all but five states have “Lead by Example Policies.” Such policies are one component in determining a state’s ranking in
ACEEE'’s state energy efficiency score card, published each year by this non-profit energy research organization.
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retained budget funds as well as alternative financing sources such as Energy Savings Performance
Contracts (ESPCs) and Utility Energy Services Contracts (UESCs), or special incentives and
investment cost rebates offered by energy utilities in many states following state government
regulation; for details see paras. 3.81-3.89 and Chapter 4. Using both budget financing and
alternative financing sources, investments in energy efficiency measures in federal buildings are
more than US$6 billion over 20 years. As a result, energy consumption in federal buildings has
been reduced by about 30%. Between 1998 and May 2011, the Super ESPC concept alone has
resulted in US$2.4 billion of project investment and annual energy savings of about 637 million tce,
generating a total energy cost savings of US$6.6 billion and net savings for the federal agencies of
US$220 million (see Box 4.1).

3.11. In addition to federal government targets, almost all states?? and many cities and local
governments have independently established their own mandatory targets for state agencies to
reduce GHG emissions and energy consumption. Some of the targets are quite aggressive (see also
Table B.1 in Appendix B). Many states have fairly comprehensive programs for public buildings,
which might specify, among other things, that new and refurbished buildings must comply with
Leadership in Energy and Environmental Design (LEED)? or other green building standards, or
surpass existing state building energy codes. Several states and cities have acquired a reputation
for being leaders on energy efficiency or climate-related issues. Key examples are the states of
California and the city of San Francisco, the state of Oregon, the state of Washington and the city
of Seattle, the state of Massachusetts and the city of Cambridge, and the capital city, Washington,
D.C., among others. Their innovative programs can serve as best practice examples for other
governments.?*

Public Institution Energy Efficiency Targets in the European Union

3.12. Since the late 1990s, the development of energy policies in general and energy efficiency
policies in particular in member states of the European Union (EU) has been driven by overall EU
policies and regulations. An overarching energy policy was established by the EU 20-20-20 Plan: In
2007, the EU committed to reduce absolute GHG emissions and primary energy use totals by 20%
each, and to increase the renewable energy share in the energy mix to 20%, all by 2020, irrespective
of how fast the economy would grow. Recent EU Commission estimates, however, have shown
that the EU has been on course to only achieve about half of the targeted reduction in total energy
consumption. Accordingly, the Commission published a new Energy Efficiency Plan in early
2011, designed to close the energy savings gap. It includes several proposals relevant for public
institutions. The plan states that public institutions should set a good example for others, as they
own or occupy about 12% of the entire EU building stock by area. The building renovation rate
should be doubled to at least 3% of the stock per year, bringing public building energy efficiency up
to the level of the best 10% of the overall building stock. The EU Commission also is proposing for
energy efficiency standards to be incorporated more fully into public procurement. The Commission

23.LEED (http://www.usgbc.org/LEED) is a green building certification system, developed and administered by the U.S. Green Building
Council (USGBC). LEED promotes a whole-building approach and rates performance in nine areas: sustainable site development, water
savings, energy efficiency, materials selection, indoor environmental quality, location and linkages, awareness and education, innovation in
design, and regional priority.

24. See ACEEE 2010 (footnote 22) and EPA report, Energy Efficiency in Local Government Facilities and Operations.
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calls for ESCOs to play a more important role in building energy efficiency in both the private and
public sectors. There will be legislative proposals to increase their role.?®

3.13. Several EU Directives of the European Parliament and of the European Council have been
enacted in support of the 20-20-20 Plan. Relevant for public sector energy efficiency initiatives
is the Energy Services Directive (ESD)? 2006/32/EC on energy end-use efficiency and energy
services. It has six key elements:

* Preparation of national energy efficiency action plans (NEEAPs) every three years

National indicative energy saving targets of 9% in absolute terms over a period of nine years
» Emphasis on the importance of the public sector, particularly as a market driver

» Agreement that governments can impose public service obligations regarding energy
efficiency on those operating in the gas and electricity sectors

 Support for creating conditions to develop and promote a market for energy services (ESCOs)
* Requirements on metering and billing of energy consumption.

3.14. Member States of the EU need to establish their national energy saving targets and adopt
their NEEAPs with specific measures in each of the six areas mentioned to reach their individual
energy saving targets. Member states had to prepare follow-up NEEAPs in 2011, including
evaluations of the results of their initial 2007 NEEAPs. Major policy targets and measures for
energy efficiency improvements in public facilities in Germany are briefly described in Box 3.1.

Box 3.1: Energy Efficiency in Germany’s Public Facilities

Of the approximately 200,000 public properties in Germany, only slightly more than 2% are
owned by the federal government. The overwhelming majority (94%) of public properties is
used by local governments, the remainder by state governments. Because local government
buildings are small and consume less energy, federal government buildings account for 16%
of the more than €3.5 billion spent on energy in public buildings annually. Local government
buildings account for 64%.?’

Germany’s 2007 National Energy Efficiency Action Plan (NEEAP) commits to a 9% reduction
in total energy use over 9 years compared to a 2001-05 baseline. The federal German
government re-affirmed its commitment to reduce carbon dioxide emissions in its facilities by
30%, as it had specified earlier in its 2005 national climate protection program. This reduction
would be achieved by increased emphasis on EPC and through a government-budgeted
investment program of €120 million annually between 2008 and 2012. Energy efficiency
retrofitting of state and municipal public buildings will continue to be supported by low-interest
loans from the German Development Bank, the Kreditanstalt fir Wiederaufbau (KfW). Energy
management and close monitoring of energy-using equipment in public buildings is expected

25.See press release on The Commission's new Energy Efficiency Directive: http://europa.eu/rapid/pressReleasesAction.do?reference=MEM
0/11/440&format=HTML&aged=0&language=en&guiLanguage=en

26.See Official Journal of the European Union, Directive 2006/32/EC of the European Parliament and of the Council of 5 April 2006.
27 Marktstudie: Contracting-Potenzial in 6ffentlichen Liegenschaften (Dena/Prognos, 2007).
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to identify low-cost energy efficiency measures, resulting in 10% energy savings.?® The
energy performance of new federal buildings should be 20% above what is required by the
German building energy code.

Germany’s new 2011 NEEAP reflects the 2010 national “Energy Concept,” with the
overarching target of an absolute cut of GHG emissions by 40% by 2020 and 80% by 2050
(compared to 1990). This would be achieved by increasing the share of renewable energy, to
18% by 2020 and to 60% by 2050 and by decreasing primary energy consumption by 20%
(by 2020) and 50% (by 2050), compared to 2008. The building stock is expected to be almost
carbon-neutral by 2050.2°

In line with these national targets, the federal government committed to reducing carbon
dioxide emissions in its own buildings with 50% by 2020, compared to the 1990 baseline. This
follows earlier targets of 20% and 30% emission reductions for 2005 and 2010, respectively,
against the same baseline. The proposed measures to achieve the new goal include
improved energy efficiency of old and new buildings, increased use of renewable energy, and
energy efficient procurement. Progress in the federal government’s program has been strong:
by 202)7 GHG emissions in federal government facilities had been cut by 42% compared to
1990.

The Federal Real Estate Agency (Bundesanstalt fir Immobilienaufgaben) is currently in
the process of assuming ownership and management of all federal government buildings.
Together with the Ministry of Construction, it is developing a long-term strategy and timetable
for the energy efficient retrofit of federal buildings. A preliminary estimate of the investment
necessary to reach the 2020 target is €200 million. Both agencies will report annually about
the retrofit achievements, regarding both energy consumption and carbon dioxide emissions,
for every federal ministry and agency, possibly also disaggregated by property (see footnote
29).

Most of the German states—if not all—have developed climate protection programs designed
to fit in with the national program and targets. They emphasize the need to “lead by example”
and decrease carbon dioxide emissions, mostly through energy efficiency retrofitting of state-
owned buildings. EPC is a preferred delivery and financing mechanism. Many states have
created state property agencies that are responsible for the management and operation of
buildings owned and leased by the state. Most of these agencies have introduced energy
management in state facilities and produce energy reports on a regular basis.3! Similar
climate protection strategies and concepts are pursued by an increasing number of local
governments, many of which are members of various European energy efficiency and climate
networks. Box B.2 in Appendix B provides details of the programs in the states of Baden-
Wirttemberg and Berlin.

28.German 2007 National Energy Efficiency Action Plan (BMWI, 2007).

29.Note that these targets for renewable energy share and decrease in energy consumption are being revised in the light of the 2011 decision
to complete the phase-out of nuclear energy by 2022. Additional energy efficiency measures in the public sector will include improved
funding of energy efficiency activities through EPC and a new national Energy Efficiency Fund; see German Energy Plan (“Energiekonzept”)
and the Second NEEAP 2011, http://www.bmwi.de/English/Redaktion/Pdf/zweiter-nationaler-energieeffizienz-aktionsplan-der-brd,property=
pdf,bereich=bmwi,sprache=en,rwb=true.pdf.

30.See German report on Translating the concept of sustainability into administrative actions (“Nachhaltigkeit konkret im Verwaltungshandeln
umsetzen”)—a program of sustainability measures of the federal government.

31.See for example the German report, Energiebericht 2010 fiir die landesgenutzten Liegenschaften in Schleswig-Holstein for state properties
in the state of Schleswig-Holstein. Results are typical for most public properties in Germany, showing a reduction of energy consumption
for heating, but an increase in electricity consumption, resulting in a small decrease of CO, emissions during the past 10 years. In parallel,
energy costs have increased more than 75%. (Gebaeudemanagement Schleswig-Holstein (GMSH) 2010).
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Three Major Barriers to Promoting Energy Efficiency in Public Institutions

3.15. Three major barriers make implementation of energy conservation measures especially
difficult in the public sector—Ilack of incentives, need for improved human infrastructure and
information/diagnostic systems and need for additional financing mechanisms. Finding and
implementing solutions to these issues is necessary to achieve sustained progress in energy
conservation in China’s public institutions, just as in other countries.

Improving Energy Saving Incentives for Building Managers and
Occupants

3.16. As described in Chapter 1, expanding energy conservation in public institutions in China
will require overcoming three key barriers, the first of which is the lack of incentives for property
managers and building occupants to take energy saving actions. Unless specific measures are
adopted, these actors generally have no reason to care about the amount of energy that is used.
Property management units are primarily concerned with operating a facility according to service
quality requirements. Energy bills are paid by other departments (usually the finance department),
often with budget allocations determined by higher levels within the organization. The occupants
themselves generally also have few incentives and are only concerned with having satisfactory
comfort and convenience. If energy costs are saved, this provides no direct benefit to the property
managers, the occupants, or even—if energy costs are paid for from state budgets—the entities
using the buildings. This severe problem of a lack of incentives for improving public institutional
energy efficiency is true worldwide.

3.17. To overcome this barrier, several options exist. Establishing clear public targets—as is
being done in China and many other countries—is essential. Incentives to achieve those targets
can be improved by publicizing energy saving results and thus linking energy saving performance
to an institution’s reputation. In addition, allowing the energy cost savings to be used to finance
improvements in other priority areas, such as facility upgrades and improved services, will provide
further incentives. The sections below will discuss these various options.

Use of Targeting Systems

3.18. Benefits of targeting systems. Over the last several years, China has put in place the
framework for a system to manage and save energy that relies on using targets, assigning
responsibilities, and making entities accountable. This system of “targeting, responsibility, and
accountability” is essential for drawing the attention of public entities to their energy management
responsibilities and for putting energy efficiency squarely on the agenda. Other countries have
also relied on targeting systems to galvanize energy efficiency efforts, but many have been weak
on monitoring and evaluation. China has started to combine its targeting system with systems for
responsibility and accountability by annually evaluating progress and preparing report cards of
achievements against targets at various levels.
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3.19. However, more needs to be done to strengthen and deepen China’s system, to make the
process as objective and systematic as possible, and—in particular—increase efforts at lower
levels and in all types of public institutions. It would be useful for key performance indicators
(such as energy use targets per square meter or per building occupant) to be defined for the various
subsectors in the different geographic jurisdictions. A key part of this effort will also have to be
further improvement in the systematic gathering of the necessary and detailed data of the diverse
facilities and their energy use, including the development of baselines against which targets can be
established. Given the large number and diversity of facilities at the various government levels, this
effort will take considerable time and energy. Efforts must include defining how and which data will
be collected to ensure the data is comparable and reliable (see also 3.53-3.55). Supervision efforts
with checking systems must also be further developed to enhance data quality. The development
of benchmarking for different types of buildings will be helpful in creating an energy use targeting
system that is perceived as fair and useful (see 3.70 -3.76).

3.20. Quota systems. China’s amended Energy Conservation Law and the 2008 State Council
Regulations call for the eventual establishment of energy use quotas for public institutions, which
would directly link to the government-provided energy expenditure budgets for those institutions.
This systematic and direct link between energy use quotas and budget allocation shows similarities
with an approach in Russia, where the government has a goal to reduce public energy use by 3%
annually and reduces the budgets by that amount regardless of whether energy is saved or not. To
survive, agencies need to save energy, even though in practice they often might just reduce comfort
or other expenses.® The statistical and technical challenges are obvious: the quotas need to be fair
and attainable, but also sufficiently rigorous and appropriate for a variety of public entities that all
face different circumstances in terms of climate and common energy loads. To set fair but rigorous
guota, excellent data is needed on consumption patterns of the energy systems at the various
locations and the key factors influencing those patterns. This must be followed by a sophisticated
analysis of norms and benchmarks before any quotas are established. As suggested by some
Chinese experts, perhaps it would be best to first pilot several quota-expenditure allocation systems
in relatively advanced areas. For example, pilots might first be developed in entities with statistical
reporting systems that are or can be sound, where a good amount of detailed energy auditing work
in different types of facilities has been or can be undertaken, and—ideally—where online, real-time
and detailed energy use monitoring systems for the targeted public institutions are already in place
or well on their way.

3.21. Limitations of targeting and energy use quotas. The use of targets and energy use
quotas certainly provides an incentive for energy savings, especially in institutions close to
the government. This is especially true if achievement of the target is part of the leadership’s
performance evaluation. As a policy tool, however, their use has several limitations. First, to be a
valuable incentives tool, targets (or quotas) have to be disaggregated to micro levels to influence
the behavior of the actual entities as directly as possible.® This disaggregation involves overcoming
many technical difficulties in order to be fair and objective. Second, basic targeting and especially

32.Jas Singh, personal communication, February 2012.

33.The monitoring and targeting system employed by the Ukrainian city of Lviv is a good case in point; see the case study on Lviv's
experience at http://www.esmap.org/esmap/node/1246.
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the use of quotas can be quite valuable for identifying and eliminating cases of extreme energy
waste (putting pressure on the most wasteful entities—the outliers—to change), but they are not
as useful for generating better-than-average performance. Targets and quotas need to be set at
levels that are realistic for most entities. By definition, that means they are unlikely to challenge
entities that can achieve more than the average. In this way, the systems may result in incentivizing
mediocrity. Third, targeting and quotas tend to be most effective when government energy budgets
are important, and less so when entities primarily rely on their own resources, such as is the case for
hospitals and some universities. Fourth, property managers may not understand why their building
underperforms and may not know how to respond. This may lead to slower than expected physical
investments.

Reputational Incentives

3.22. Public institutions serve the people. As often emphasized by China’s leaders, government
institutions should be the first to abide by the government’s own rules and lead by example. In
addition, many people interact with public institutions, for example, by using universities, schools,
local medical facilities, and certain government offices. Visible, successful initiatives to increase
sustainable use of resources in these facilities can leave a strong and positive impression on the
local community. Similarly, examples of obvious waste can leave a poor impression. For these
reasons, leaders and managers in public entities will often be quite concerned about the reputation
of their institutions.

3.23. Many countries have instituted programs to harness this natural interest of leaders and
managers in public entities for positive, public recognition, and use it to create additional incentives
for pursuing energy efficiency or “green development.” By acknowledging their current energy
consumption and being pro-active, these public institutions position themselves as promoters of
energy efficiency and green development and thus can avoid public criticism for being wasteful.
However, this requires that credible, unbiased information on energy efficiency or other types of
environmental performance is made public.

3.24. Reputational incentives work especially well in environments where local communities care
about climate change and other environmental or sustainability issues. In universities, for example,
the opinions of students, faculty, and trustees are important and in many cases have propelled
university administrations to participate in activities related to energy efficiency, such as creating
climate-neutral campuses.3* Faculty and students can also provide a tremendous pool of enthusiasm
and productive ideas. Some universities in the United States and Europe are now even reporting
that their reputation related to clean energy and the environment has become a factor in the
students’ choice for a university as it is one signal of the attitude of the school administration. Local
governments too can be eager to show their responsiveness, as is shown by the many networks and
alliances of local governments worldwide that are focused on sustainability and climate change.
Table B.2 in Appendix B lists some of the many networks, including some sector-specific ones.

34.For example, almost 700 universities with about a third of the U.S. higher education student population are members of the American
Colleges and Universities Presidents’ Climate Commitment (ACUPCC). GHG inventories, climate action plans, energy saving projects, and
other information on individual universities and comparative statistics can be found at ACUPCC Reporting System - Reporting Institutions.
See also the information on ACUPCC in Appendix B, Table B.2.
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3.25. One frequently used way to strengthen reputational incentives is by recognizing success
through awards. Awards introduce an element of competition and enable those who have made
progress to show it, hopefully generating enthusiasm for increased efforts in their own facilities
and inspiring others to create their own programs. The Energy Star awards of the U.S. EPA are a
good example. Receiving public recognition from Energy Star, for example, helped the Council
Rock School District in Newtown, Pennsylvania, bolster its energy conservation program. The
school district managed to curtail its energy consumption between 2005 and 2011 by more than
40% and its energy costs by US$5.3 million. It did this using an energy management program, re-
commissioning newer buildings, and requiring Energy Star labeled products, when possible, for
new purchases.
Figure 3.2: Example of U.S. Federal Government Scorecard
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Source: Adapted from U.S. Department of Justice FY2010 OMB Scorecard on Sustainability/Energy.

35.See, EPA, Energy Efficiency Programs in K-12 Schools.
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3.26. Another way to develop perhaps even stronger reputation incentives is to rate the energy
savings (and environmental) performance of all entities within a specific category and publish the
results. A good example is the U.S. Federal Government Scorecard, which rates the performance
of federal agencies in achieving the energy efficiency and environmental sustainability targets
set by the government.® It is said that the scorecards reversed the long-held attitude “where fear
of action was greater than fear of inaction” (Vallina 2007). The scorecards represent summaries
of the implementation status for the sustainability and energy goals that each agency must report
twice a year to the Office of Management and Budget (OMB). After several years of internal use,
scorecards were first released publicly on the White House’s website in 2011.%

3.27. An example of a scorecard for the U.S. Department of Justice, which received mixed
scores, is provided in Figure 3.2. Another large agency, after getting several ratings that were less
than satisfactory, felt compelled to publish a detailed explanation of why its ratings were less than

Figure 3.3: Comparison of U.S. Federal Agencies’ Scorecards, FY 2010

]5 -
®m Green
10 - Yellow
M Red
® TAD
5 = N/A
o - T

Scope 1&2 Scope 3  Reduction in Use of  Reduction in Reduction in Green

No. of Federal Agencies Meeting Goal

GHG GHG Energy Renewable Potable Fleet Buildings
Emission Emission Intensity Energy Water Petroleum
Reduction  Reduction Intensity Use

Target Target

Note: The definition of the Green, Yellow, and Red Standards depends on the specific target that is scored,; green indicates
the target was met, while the yellow (intermediate) and red indicate that improvements are still needed and that the
agency is not on track to meet future targets. See http://www.justice.gov/jmd/ep/docs/omb-scorecard.pdf for exact
definitions. TBD=To be determined,; N/A = Not available.

Source: Adapted from Schmutter 2011, Alliance to Save Energy e-Efficiency News, Federal Sustainability Scorecards: An
Overview of a Program ‘Leading by Example’.

36.Energy scorecards are also used in the private sector. AT&T, a U.S. telecommunications company, for example, developed an Energy
Scorecard to track and benchmark the energy performance at each of its 500 largest energy-consuming facilities. This information is used
to set goals for each facility. Quarterly, the AT&T Energy Team reviews performance and gives each real estate manager a score for her or
his efforts, determined by variables such as projects, savings, electricity usage, and training. In 2010, scores improved by 58% compared
to 2009 (see AT&T’s program Managing energy, improving efficiency).

37.See http://www.whitehouse.gov/administration/eop/ceq/sustainability/omb-scorecards.
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perfect, along with planned actions to improve them. Other than the results for the GHG emission
reduction targets, less than perfect scores are in fact the norm rather than the exception, as shown in
Figure 3.3.

3.28. Study recommendations. In China, authorities might consider the following three types of
initiatives to take advantage of public institutions’ interest in positive public attention:

* Energy efficiency award program. Implementation of a highly visible “model energy
efficiency unit” award program for one or more specific categories of public institutions
could create publicity and incentives for energy conservation. One option would be a
nationwide, competitive energy efficiency award program for universities, in which perhaps
10 universities would be recognized as energy efficiency leaders. A monetary award, even if
small, could provide additional incentive. Evaluation criteria would need to be established
well in advance and be both rigorous and fair; the evaluation must also be scientific and
objective. The launch and award announcements would also have to be highly publicized
and perhaps could be introduced by a well known national leader. Similar programs might
be considered for competitions among government agencies or schools. The latter could be
designed to involve staff and students, as well as local communities.

* “Energy Efficiency Networks™ (or “Green Networks™) for universities and hospitals. An
energy efficiency network for universities could be organized with support from the Ministry
of Education, while a network for hospitals could be organized with support from the Ministry
of Health. Membership could be open to any hospital or university, but an interested entity
would need to implement and commit to specific—and quite aggressive—energy savings and
other sustainability/green actions and results before being admitted. In return, membership
would recognize the university or hospital as a leading energy-efficiency/green actor, which
could be a priority position for certain types of government support and provide an excellent
opportunity to exchange experiences with similar institutions trying to increase energy
efficiency.

* Pilot program of energy efficiency scorecards. A program to publish scorecards similar to
those of the U.S. OMB could also create incentives and transparency. The pilot could cover
subsets of public institutions—for example office buildings of government agencies within
one jurisdiction. The agencies would need to receive a timely warning about the planned pilot
program to prepare for the public release of their energy saving results.

Cost-Savings Incentives in Public Institutions

3.29. Reduced energy consumption can lead to significant cost savings. In commercial entities,
this potential for cost savings and increased profitability from economically attractive energy
conservation measures is a critical selling point for energy conservation projects. Most public
entities, however, have far less incentive to react to cost-saving opportunities because they are not
driven by the motive to increase profits. Furthermore, if energy savings lead to a reduced need for
government budgeted funds, there is no incentive to pursue these cost savings if they only result in
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future cuts in energy operating cost budgets and the savings are realized by others. If government
budgets account for only a share of the total budget of a public institution, such as at universities
and hospitals, cost savings incentives may become more significant as savings may result in savings
of own funds, which can be redeployed by the entity itself. Whether in commercial buildings
or public institution buildings, if an entity’s energy costs are relatively low, interest in energy
conservation to achieve cost savings may still be scant. According to a 2008 survey by the Property
Management Professional Committee of the China Hospital Association among 50 hospitals,
energy costs averaged some 2-5% of total hospital costs. While not a trivial amount, it will not
easily attract management attention.

3.30. Despite these traditional weaknesses in using cost-savings incentives with public institutions,
appropriate incentives can be developed. Specific policies and initiatives, however, will be needed
to develop and implement them.

Box 3.2: Energy Savings in Schools through Shared Benefits and Education
Programs

District-wide shared-savings initiatives. Schools in the Gresham-Barlow district of
Oregon in the United States accumulate financial rewards based on a variety of metrics,
such as savings achieved during particular periods of the year or whether or not the school
has created a resource committee. In Wake County, North Carolina, schools get to keep
10 percent of the annual savings achieved, which has been a primary factor in rounding up
over US$600,000 per year in energy savings at the district's 100 campuses. Much of Wake
County’s savings are due to student and faculty activity as well as training. The school district
of Philadelphia, Pennsylvania, discovered that a similar program brought in unexpected
savings from demand-charge reductions. Those unanticipated funds were channeled into
capital retrofits to capture even more savings.®

Alliance to Save Energy Green Schools Program. School districts that sign on to the
Green Schools Program pledge to give at least 50 percent of the savings back to individual
school sites. The Lake Elsinore school district in California in the United States agreed to give
70 percent back to its schools in 2009-2010, and 80 percent in 2010-2011. The savings can
be spent in whichever way schools see fit to support curricular or extra-curricular activities.
As a result, more than US$216,000 (70 percent of US$308,000 in savings) went back to the
schools throughout the district in 2009-2010. Enrolled schools are given a US$1,000 stipend
per year to create and manage a Green Team at each site. An energy conservation curriculum
is provided and districts are equipped with data monitoring models to accurately measure
their savings. Measures to conserve energy at schools have included auto-shutdown of all
major electronics, unplugging appliances not in use, retrofitting lights, and applying set points
for heating, ventilation and air conditioning (HVAC) systems.

38. See Energy Star, Facility Type: K-12 Schools.

39.See Alliance to Save Energy’s Green School Program, Green California Schools Summit Advances Energy Efficiency. http://ase.org/
efficiencynews/southern-california-green-schools-save-nearly-1-million-energy-costs.
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3.31. Cost-savings retention. A fundamental requirement of cost-savings incentives in public
entities is to allow the individual entity to use at least a portion of the cost-savings, without passing
all of the savings on to other government departments. In the United States, some state governments
(for example Washington and Delaware),*® many school districts, and the federal government
have made such provisions.*! Box 3.2 provides examples of budget retention policies generating
enthusiasm for energy savings in schools.

3.32. Aware of the potential value of using incentives, some provincial governments in China have
begun to devise policies concerning retention of government budget energy cost savings by entities
implementing energy conservation projects. In its “Interim Measures for Management Funds for
Fiscal Awards to Energy Performance Contracted Projects” of November 2010, for example, the
Beijing municipal government included specific provisions allowing public institutions to retain
their portion of energy cost savings delivered from energy performance contract projects and use
these funds according to an overall plan. This is important as virtually all shared savings energy
performance contracts provide some cost-savings cash flow to host entities throughout the contract
period. The Beijing Municipality regulation also states that entities may retain all of the annual
energy cost savings achieved from energy performance contracts for three years after ESCOs have
been fully paid and contracts concluded. This is significant because most energy performance
contracts in China are much shorter than those abroad.*

3.33. If entities are allowed to retain some of the savings generated from energy conservation
initiatives, the question arises how they would be allowed to use these funds. What line items could
they be allocated to? Obviously the entities will have the most enthusiasm for pursuing energy cost
savings if they have maximum flexibility and can use the cost savings funds for their own priorities
and programs popular with staff. Chinese authorities may wish to pilot various programs, including
local pilot programs, which explicitly allow use of saved funds for relatively minor but popular
facility upgrades or cultural and recreational expenses. Such programs could run for a few years
and may create great enthusiasm among office workers or students and faculty. Bilateral agencies
or other donors might be interested in supporting these activities. In the end, the government both
saves money and increases energy efficiency. Along these lines, one idea may be for a province or
prefecture to pilot an “Energy Savings for New Computers” program in selected secondary schools,
allowing the schools to use most if not all of the energy cost savings (and perhaps water and other
utility cost savings) they achieve to purchase new computers for the students.

3.34. Retaining energy cost savings is important, but issuing and implementing the necessary
government financial management policies to allow it, is not a simple matter. Policy development
will require key officials involved in government budget management to agree, and implementation

40.See The Bond Buyer, Energy Efficiency Deal Powers Up.

41.Energy cost savings retention for federal agencies was explicitly allowed but limited to 50% in the 2005 EPAct legislation. The 2007 EISA
legislation then went further, allowing agencies to retain 100% of energy and water cost savings and use them for additional energy
projects, including staff incentive programs. If EPC is used, however, the incentives value of these provisions is less than it might appear,
as U.S. energy performance contracts with federal entities allow ESCOs to share all of the savings until contract completion. Still, since
the energy performance contract guaranteed savings are usually conservative, entities do receive cost savings above those guaranteed in
contracts, and are allowed by law to retain those savings.

42 “Interim Measures for Management Funds for Fiscal Awards to Energy Performance Contracts in Beijing Municipality,” issued by the FB
and DRC of Beijing Municipality, November 30, 2010.

43



China: Improving Energy Efficiency in Public Institutions

will involve working through a variety of detailed issues. Provincial and municipal governments
interested in aggressively promoting public institution energy savings should prepare and
promulgate necessary regulations allowing retention of energy cost budget savings under properly
defined circumstances, as allowed in the State Council’s 2008 Order 531. Following pilot
implementation efforts, it also would be useful to issue detailed implementation guidance. The
central government also could support the effort by issuing regulations covering central government
facilities and by providing specific support and guidance for local efforts.

3.35. Cost-saving incentives in budget-cutting environments. Following the financial and housing
market crises, local governments in the United States and quite a few other countries have seen
tax revenues fall sharply and have had to make major cuts in all types of local public expenditures.
Rather than cutting expenses across the board, eliminating the wasteful use of resources would
contribute to the optimal use of scarce resources. Thus, taking a hard look at energy (and water)
cost savings possibilities would enable local governments to avoid cutting popular programs or key
staff. Again, although in a somewhat different and perhaps less obvious way, reductions in energy
costs can thus be used to support other entity priorities.

Gaining Facility Upgrades and Improved Service Quality through Energy
Conservation Projects

3.36. In addition to setting targets and establishing reputational and cost-savings incentives, a
fourth incentive for public institutions to engage in energy conservation projects is the opportunity
to upgrade their facilities or otherwise improve service quality. Public agencies are often less than
fully funded, especially when it comes to investments to renovate rundown facilities or replace
worn-out equipment. This is the case in China (see Chapter 2 for the different subsectors), but
also in the United States and in Europe.*® Schools in particular have been suffering from capital
investment shortfalls, since they depend on widely divergent local funding, and have been eager—
especially in the United States—to use a variety of financial instruments to finance replacement of
old utility and building infrastructure.

3.37. For many public entities, upgrading opportunities are actually their strongest incentive to
proceed with energy savings programs. A few of the many examples of how an energy savings
program can be used to upgrade a facility include upgrading building cooling and ventilation
systems, installation of quality automatic room temperature controls that enable temperatures to
be consistently maintained at comfort levels (and room temperature conditioning to be curtailed
when rooms are unoccupied), installation of improved windows, improvements in lighting quality,
provision of quality heat service, and the installation of new canteen cooking and refrigeration
equipment.

43.In member states of the European Union, governments, including at the regional and local level, were required to abide by strict fiscal
discipline starting in the 1990s. Many governments found that they were unable to finance the rehabilitation of public facilities from their
own budgets and, moreover, that they needed to reduce operational costs. In this situation, energy service contracting, including energy
performance and energy supply contracting or outsourcing, seemed the perfect instruments to achieve both budget cuts and facility
retrofits. Energy agencies in several countries, foremost Austria and Germany, started to promote them to public agencies at the state and
local level. See the example of Berlin (Germany) in Box 4.4.
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3.38. When EPC is used, with ESCOs providing financing and services while being compensated
from the energy cost savings, the public entity will in effect be receiving new equipment and
various building improvements without any budget expenditures. ESCOs worldwide report that
in cases where clients heavily rely on government budgets, a key driving force in the interest of
such clients in pursuing EPC is their ability to receive upgrades that add to comfort, convenience,
reliability and good service, and a sense of modernity. In the United States, where EPC investments
with public entities are the highest in the world, this interest of public entities in multi-benefit
upgrades is a key reason for contracts to be structured with virtually all of the cost savings used
to compensate the ESCOs. The public entities generally prefer contracts that provide for more
equipment and upgrades rather than the cost savings in cash.*

3.39.  Governments have invested in energy efficiency upgrades to promote a broad, nation-wide
energy efficiency agenda. Schools and other social services facilities are chosen not only for their
societal benefits (upgrading the functionality of the building used by people in need) but also for
their demonstration value. Occupants and building users who see real comfort and convenience
benefits may push agency and local government leaders to implement more energy efficiency
investments, especially if successful projects are widely publicized. They may also become
motivated to act outside the facility, for example at home, and share experiences widely.

3.40. Box 3.3 introduces recent World Bank projects in Serbia and Armenia in which major
renovation projects were implemented in local hospitals and schools to improve the functional
environment and educational performance through better heat supply and lighting. Energy
performance contracts were not used in these cases. Nevertheless, the study team recommends
exploring similar approaches in China, especially utilizing bundled projects to implement improved
heating systems in schools in northern China, perhaps through energy performance contracts.
Funds from energy savings alone are not likely to cover the brunt of investment projects to improve
heating services in schools, and broader renovation funds will likely be required to make these
projects happen. However, energy savings can cover an important part of the costs if well-designed
energy performance contracts are used and if heating is paid for according to energy consumption
(rather than a flat square meter rate). (See also para. 3.84).

Box 3.3: Improved Heating and Energy Efficiency in Schools and Hospitals in Serbia
and Armenia

Many public buildings in Serbia and Armenia suffer from insufficient heating provided by
dirty fuels, a situation exacerbated by the run-down condition of many facilities. In schools
especially this situation was so bad that in some cases only part of the building could be
heated, or buildings could only be heated to a very low temperature. Some schools had to be
closed during the coldest winter months.

44 .Super ESPC projects in the U.S. federal sector are structured to maximize the amount of investment—not only are contract terms up to 25
years and investment payback times between 5 and 15 years (Hopper et al. 2005), but client agencies also receive only US$1 of benefits,
leaving the remainder of guaranteed savings to repay ESCOs, while still managing to abide by the contract term restriction. Energy
performance contracts in U.S. schools tend to have longer contract terms and include more measures (including non-energy measures)
than in other state or local public agencies (Hopper et al. 2005). In Pennsylvania, the authorizing EPC legislation allows limited non-energy
measures (up to 15% of the total project value; not just for schools) to be added to energy performance contracts to expedite overall facility
modernization (Bharvirkar et al. 2008).
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To improve the heating and building conditions in schools and hospitals, the World Bank
extended loans to governments in both countries. In both cases, municipalities received the
improvements as a grant. Both projects were highly successful and users are very satisfied
with the multiple benefits they have received, such as improved comfort, better education
outcomes, and an improved indoor environment.

Serbia. In Serbia, a series of small building interventions—such as the installation of new
windows, thermostatic valves, automatic temperature control equipment, and efficient
lighting—have led to huge energy savings. Between 2005 and 2010, the consumption of
energy was reduced by 40 percent on average in 18 schools and 10 hospitals. In some
schools it was possible to finance the upgrade of the heating system with the cost savings
from lower fuel consumption due to the thermal renovation of the building.*® In the first phase
of the project, the owners of the buildings—the municipalities—benefited from the reduced
energy costs. In the second phase, a benefit-sharing scheme will be implemented to allow
the building users (the schools and hospitals) to participate in the savings. In the schools in
particular, there was a significant spill-over effect from the energy saving retrofit measures.
The combination of introducing lessons and other pedagogical approaches during the school
day and special events about the measures taken at the school and the visible benefits of a
better functioning and more comfortable facility, raised awareness of the benefits of energy
efficient lifestyles not only among students but also among teachers and parents who are
starting to implement energy saving measures in their homes.

Armenia. In Armenia, 117 schools that were previously heated with wood stoves, kerosene,
or expensive electricity were equipped with new gas-fired boilers. As a result, comfort
improved significantly and heating costs came down for some schools that had previously
used electricity. Schools had been selected such that investment costs would be below
US$120 per student. In 11 schools, additional energy efficiency measures were installed (such
as insulation of windows, walls, and roofs, and the replacement of windows by walls). In those
schools energy savings ranged from 10 to 40%. Average energy cost savings are 23% if
taking into account the actual energy price before renovation, and 50% based on the current
energy price, which increased substantially.*®

Building Human Infrastructure and Information and Diagnostic
Systems

3.41. To overcome the second major barrier to the expansion of energy conservation in public
institutions—a lack of technical competence and reliable data—China will need to focus on
building the necessary human infrastructure as well as diagnostic systems that can provide the
technical support and data for energy conservation projects. This is already a core part of China’s
energy conservation plan for public institutions for the next five years. The following sections will
focus on five specific actions to increase technical competence and the availability of reliable data: (i)
assigning energy managers to assume responsibility for meeting energy efficiency requirements, (ii)
strengthening metering and energy use data collection, (iii) developing and implementing targeted
auditing programs and preparing site-specific energy savings plans, (iv) benchmarking and labeling
of energy use, and (v) monitoring and verifying results.

3.42. Carrying out these efforts will generate essential knowledge about the status of public
buildings and their energy consumption and abilities to develop action programs within entities.

45.See The World Bank, Serbian Schools and Hospitals Are Warmer and More Energy Efficient.
46.See The World Bank, Education Rescued from the Cold.
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Assigned and trained energy managers will be able to determine how well their own building is
performing and what basic measures could be taken to improve performance. Alternatively they
would know where to get support and to supervise it. On a broader level—for example, in local
governments or subsectors—those responsible for achieving the energy conservation targets
would possess the information and tools to decide about priority projects based on audits and
benchmarking.

3.43. Implementing this vision, however, is a truly massive task. Given China’s size and diversity,
each of these areas requires great effort, which must be sustained over quite a few years. Initiatives
and work programs will need to be staggered, with some efforts given priorities over others. As
in so many areas in China, an effective procedure is likely to be piloting at local levels with some
central guidance and keen observation, and then building up successful results with strong policy
support. The subsections below highlight various issues, present international experience and offer
some suggestions for priority activities.

Assigning Energy Managers

3.44. China’s Energy Conservation Law and the 2008 State Council Regulation emphasize the
need for public entities to assign energy managerial personnel to oversee energy management
and energy savings activities at the entity’s facilities. Following the Plan-Do-Check-Act (PDCA)
method,*” energy management in a typical public institutional entity would involve at least the
following steps:

* Plan. Planning for energy management involves securing top management commitment and
appointing a responsible energy manager. In addition, the public institution needs to establish
its energy vision and priorities for improvement, addressing their (i) energy profile; (ii)
energy baseline; (iii) energy performance indicators; (iv) legal and other requirements; and (v)
objectives, targets, and action plans.

* Do. Following the planning, energy improvement programs (such as installing, retrofitting, or
upgrading building systems) can be implemented. This must be combined with the set-up of
a management system to support the improvement programs. This management system could
include (i) competence, training, and awareness programs; (ii) documentation requirements
and control; (iii) communication systems; and (iv) procurement procedures for energy
services and products (as applicable).

* Check. Implementation must be combined with monitoring, measuring, and evaluating the
performance of energy management, determining the extent to which energy objectives and
targets are met. This includes dealing with actual and potential nonconformities and taking
corrective or preventive actions.

47.The PDCA method is in line with the (i) Chinese Energy Management Standard (National Standard GB/T 23331-2009, “Management
System for Energy-Requirements,” issued by the General Administration of Quality Supervision, Inspection and Quarantine of the People’s
Republic of China, March 11, 2009); (ii) the EPA guideline cited in footnote 52; and the (iii) European Energy Management Standard
EN 16001 of 2009, which has been adopted in every member state of the EU (for example in Germany, see DIN EN 16001: Energy
Management Systems in Practice).
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= Act. Progress and success of energy policy, objectives, and targets must be reviewed. This
includes (i) tracking progress and analyzing how well the energy-saving efforts have worked,
(ii) taking corrective and preventive actions to ensure the continuing suitability, adequacy,
and effectiveness of the energy management program, (iii) applying lessons learned, and (iv)
expanding both the scope of the energy management program and the involvement of energy
managerial personnel.

3.45. Entity energy managers do not necessarily need to be able to do all of these tasks themselves.
The key is for them to have the responsibility, competence, and resources to ensure that this process
is properly carried out and completed. Energy managers can rely on specialized experts, such as
energy auditing companies, but must have enough technical knowledge to oversee their work. Many
countries require energy managers to pass specific training courses or demonstrate competence
through certification.

3.46. Which facilities should have energy managers? In most countries the required number
of energy managers per agency depends on the size of the agency and the number of facilities
involved. In both Japan and India, facilities above a certain size must employ full-time energy
management professionals. In the United States, federal agencies are required, since the 2005
Energy Policy Act, to assign energy managers for all larger energy-using facilities in a way that at
least 75% of the agency’s total annual energy use is managed by professional energy managers.
By 2009, 99% of more than 4,000 designated federal government facilities had in fact assigned
an energy manager.*® In Germany, the recommendation is for local governments of smaller
municipalities with 50,000-100,000 inhabitants to have a municipal energy management office with
2-5 staff members, and for larger municipalities to increase staff depending on the number of public
buildings in the municipality. In Berlin, each city district is obligated to have an energy manager,
but by 2009 only 7 of the 12 districts had complied.*

3.47. For smaller entities involving only a few facilities, most countries aim to have part-time
energy managers or perhaps one full-time energy management professional covering a number of
different entities. Another option is for this professional to combine energy management with other
infrastructure or sustainability-related management tasks, such as water and waste management.
However, as is well understood in China and elsewhere in the world, allowing staff with other
responsibilities or full-time jobs to assume energy manager tasks part time, can result in the
appointment of staff that are energy managers in name only, or that have no real competence or
dedication to the work. Clear obligations and demonstrated basic competence remain important,
even if assignments are not full-time.

3.48. Scope of responsibility. During the past few years, various governments and entities
have begun to merge concerns about energy management and energy conservation with broader
“green management” work, including water conservation, on-site renewable energy use, waste
management, and waste minimization. This has led to the establishment of an increasing number
of “sustainability management” units, which cover energy management together with other topics.

48.See FEMP, Covered Facility Footprint and Energy Manager Assignment (Federal-wide).
49.See Berlin Energy Plan 2020 (“Energiekonzept 2020”).
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In larger entities, specific professional energy managers may still be in place, but they would then
operate within such a broader unit. Sustainability units are especially popular in universities (see
footnote 34 on ACUPCC). The federal government in the United States also has started to require
agencies to engage in sustainability planning. However, administrative issues need to be considered,
as institutional conflicts can emerge. In the United States, for example, FEMP remains responsible
for energy management, but a different “office” within the Department of Energy is responsible for
sustainability management.

3.49. Competence of energy managers. Among the many issues governments face is the
issue how to best confirm that staff carrying out energy manager functions are competent and
meet required qualifications. Should this be carried out through accreditation, and if yes which
organization should be in charge? Or should continuous education requirements with examinations
be established; should they be administered by the government or by a professional organization?
Could documentation of having satisfactorily completed specific training be sufficient proof of
qualification? Various governments have taken different approaches. Japan has established a well-
known system to certify Qualified Energy Managers (QEM) and Certified Energy Managers (CEM).
QEMs are certified after passing a national exam, while CEMs are recognized after completing
specific training. In India, the Bureau of Energy Efficiency (the national agency tasked to lead
energy efficiency efforts) conducts annual national-level examinations for both energy manager
and energy auditor certification.*®® In the United States, certification of energy managers is provided
by the Association of Energy Engineers (AEE), as well as other institutions. Since the 1980s, AEE
has certified more than 10,000 energy managers. AEE certification is recognized by the relevant
federal U.S. agencies as well as by numerous state energy offices, major utilities, corporations, and
ESCOs.5t A very similar approach is currently being taken in China to train energy managers for
industry and provide them with documented evidence that they have passed suitable training or
qualification courses. This route also seems appropriate for public sector energy managers. The
study team does not recommend a new type of formal professional-stream distinction since this
would introduce an unnecessary barrier to entry and complexities of approval systems.

3.50. Training. Staff assuming energy manager responsibilities will, in almost all cases, need
to receive training on various aspects of energy management. Training should cover technical
aspects—such as energy measurement, use analysis, preventative maintenance, opportunities in
system operation and maintenance (O&M), renovation project development, and implementation—
but also the basics of financial evaluation of projects. Training can be provided by professional
associations, universities, or other groups. In the public sector, staff is often required to undergo
continuing education to keep up with new developments. It may also be helpful to organize regular
meetings or workshops for energy managers of agencies at certain levels (such as municipal
government facility energy managers in a province, or central government agency energy managers)
to create networks and provide opportunities to exchange experiences on technical issues. In
Germany, for example, the state government of Hessen has been organizing such workshops for
more than 20 years. In addition, guidelines on energy management within a specific subsector can

50.See Energy Manager Training.
51.See AEE, Certification and Comprehensive 5-Day Training Program for Energy Managers.
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be helpful to provide a common understanding of the tasks and requirements involved. In the United
States, for example, energy management guidelines targeting local governments are produced by
the U.S. EPA; in Germany they are developed by the Association of Cities (“Staedtetag”).5?

3.51. Study team recommendations. As China continues to put energy managers in place in public
institutions, a step-by-step approach is likely to be necessary. As various Chinese experts and
authorities are already considering, elements of such a step-by-step approach could include the
following:

» Placement of energy managers in large agencies and their key facilities. While eventually
most agencies and facilities will need energy managers, the first focus should be on the larger
agencies and key facilities.

* Piloting the development of integrated public institution energy manager and training and
certification programs within several relatively advanced jurisdictions. Pilot programs could
be developed for a selection of central government facilities or in one or more provinces.
Programs could include the full set of policies and programs needed to make the efforts
effective, including (i) issuance of clear policies describing which institutions must retain
what levels of energy managers; (ii) issuance of clear policies on what specific competencies
are required; (iii) issuance of policies for certification of energy managers, along with
implementation arrangements for testing, issuing certificates, and so forth; (iv) development
of multi-year training programs, including curriculum, course content, and training delivery
plans; and (v) training delivery.

» Development of national-level guidance and manuals on the work scope, approaches, and
methods for pursuing energy management in the various subsectors of public institutions.
Guidance could for example cover government office buildings, universities, schools, and
medical facilities.>

* Review of possibilities for introducing broader sustainability management units and staff in
key entities. This effort might perhaps begin with universities.

3.52. International donor groups will likely be able to help introduce experience from abroad and
help plan, organize, and initially deliver part of such efforts.

Strengthening Metering and Energy-use Data Collection

3.53. Information on buildings and their energy consumption is essential for proper building
energy management. Information is used for several purposes:

» Development and reporting on energy saving targets
+ Assessment and comparison of the relative performance of buildings and agencies, among
others

52.See Energy Star, Guidelines for Energy Management Overview and German Association of Cities Information on municipal energy
management ("Hinweise zum kommunalen Energiemanagement").

53.Table B.2 in Appendix B contains a list of specific information tools and networking resources for energy managers in the various
subsectors. Table B.3 gives examples of manuals for the energy-efficient operation of key energy-using equipment.
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* Identification and prioritization of energy saving measures and projects, at both the project
and the program level
* Monitoring of progress.

3.54. Over the last several years, China has made substantial progress in laying the foundations for
energy-use data collection and statistical reporting in public institutions. It has issued regulations
to assign responsibilities and establish basic data collection requirements. It has also provided
some guidance on methods and staff training and made initial investments in metering and data
collection systems. The vision of authorities and experts for the future is to continue to build the
data collection system to (i) improve the quality of statistics, (ii) develop selected, integrated data
collection and analysis systems for various building groups, using real time reporting, (iii) develop
energy-use benchmarking systems so that energy use in different buildings can be compared,
and (iv) utilize this information to improve the targeting system. Achieving this vision will
require a concerted effort over quite a few years. Implementation of improved data collection and
analysis systems in the different subsectors of public institutions also requires somewhat different
approaches as the role of the government and the conditions on the ground vary.

3.55. The first step forward will be the improved collection of basic data. For buildings, this
includes information about building size and occupancy, state of the building (for example about
the type of windows and wall insulation), and details about major energy consuming equipment, as
well as actual energy use. Metering of power, heat, and fuel consumption is the most correct way of
assessing energy consumption in a building, but installing the necessary hardware and combining it
with the software and billing system is a challenge. If a building is not metered, information on the
consumption of various utilities and other fuels must be estimated based on the type of equipment,
its energy demand, and hours of use.>* Weather data should also be considered. Climate plays a
major role in energy consumption and variations in annual data, for example the number of heating
and cooling days, depend for a large part on weather changes. To separate the influence of climate,
energy consumption data can be averaged over a period of about three years or, as a more advanced
method, corrected with climate data that are now available for many individual locations.*® This
basic data collection is best done at the local level. To ensure that data are comparable and
reliable, continued efforts are needed to ensure that a unified methodology and standardized data
compilation protocol is used across all the subsectors at all different levels. Central guidance needs
to be adhered to and training for local officials and enumerators on how to correctly follow the
guidelines needs to be further expanded. For small and simple buildings a simplified methodology
might be useful to consider. All local data is then aggregated as necessary at the provincial and
national levels. Basic checks must be employed to ensure the data are free of obvious mistakes.

54.The USAID publication “Powering Health, Energy Management in Your Facility” provides a guide to energy management in health care
facilities in rural settings that are frequently supplied by off-grid power (see Powering Health - Energy Management in Your Health Facility).

55.Weather normalization correlates the relationship between usage and weather data—typically through statistical methods such as
regression analysis—and allows for a comparison of a building’s energy use relative to itself over time, accounting for year-to-year
differences in weather. For an example, see Energy Star, Portfolio Manager Methodology for Accounting for Weather. Another example is
the Natural Resources Canada’s Benchmarking Guide for School Facility Managers, which uses the average heating degree days (HDD)
for the past 30 years to normalize heating energy consumption for a specific year, using the weather data obtained from Environment
Canada and the methodology provided by the Agence de I'efficacité énergétique and Quebec's Ministére de I'Education. A similar
procedure can be used to weather-normalize cooling energy consumption using cooling degree days (CDD).
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3.56. Given the lack of serious attention until recently and considering how widely dispersed
facilities are, proper metering of energy use in China’s various public institutional subsectors
presents tremendous challenges. Perhaps these challenges can be addressed through actions in three
areas: (i) strengthening basic metering and purchase recording, as well as improving methodologies
to estimate basic fuel and electricity consumption, (ii) dealing with the major heat metering and
control issues in the standard hot-water radiator central heating systems of northern China, and (iii)
implementing sub-metering of key energy-use systems and sub-entities.

3.57. Basic metering and energy use recording. Chinese authorities and experts have recently
put a strong emphasis on improving basic metering and recording of the main energy purchases of
entities, and with good reason. Basic, main meter installations need to be checked and improved
to ensure they are properly in place, up to standard, and calibrated. Metering data and purchase
records need to be analyzed and reconciled. Coal supply, distribution, and use statistics need to be
reconciled, and checked by authorities. Metering and purchase recording may need to be realigned
to properly report the baseline energy use of different public entities, which in the past may have
been sharing meters or recording systems.

3.58. Heat metering and system control. Measurement and control of public building heat use in
northern China involve the complex and broader issues of China’s heat pricing and billing system
reform and associated required major technical renovations.® Except for a few pilot projects and
special efforts in a few cities such as Beijing,> central heating relying on local district heating
systems is billed according to the floor area of heat supplied (for example per square meter of
living area) rather than according to heat consumption. Accordingly, building heat consumption is
rarely metered and actual building-level heat use is therefore unknown. Furthermore, the traditional
heat supply systems based on Soviet-era technology do not allow for adjustment of heat levels
by consumers, including even at the building level, unless heat substations have been specifically
configured to allow for such control or buildings have separate heating systems. In this situation,
therefore, there are few incentives to undertake heat savings measures. Even if an entity undertakes
such measures, they will not result in heat savings at the source because the heat supplier cannot
adjust its heat supply level to match reduced demand.

3.59. China is in the midst of major heat supply system reforms to address these problems. These
reforms involve (i) renovation of heat distribution system configurations, including changes from
fixed flow to variable flow systems, which would allow adjustments in heat supply to buildings
based on actual demand; (ii) increased use of dual, horizontal internal heat piping systems (as
opposed to the single, vertical heat piping systems) in new buildings, with thermostats or other end-
use control devices which allow for heat radiator control within buildings; (iii) renovation of old-
system heat piping systems within buildings to allow for at least some control of heat use within
buildings; (iv) installation of heat meters at building levels, and, where needed, within buildings; (v)
reform of heat pricing systems to include charges for actual heat used; and (vi) revamping of heat
billing to accommodate the new metering and pricing systems.

56.For an introduction to heat system reform issues and their importance for building energy efficiency in China, see Taylor et al. 2001, China:
Opportunities to Improve Energy Efficiency in Buildings.

57.In Beijing, completion of heat metering of all public buildings and use of consumption-based billing in all public institutions will become
mandatory starting with the 2012/13 heating season.
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3.60. Public institutions are just one set of heat consumers among many others and have no other
option than to operate within the systems established by the municipalities. This makes them
dependent on the rate of progress of the heat system reform by these municipal governments. If
the public institution’s buildings are part of the local district heating system, overall upgrading and
reform of that system will dictate much of what the institution can do to generate heat savings.
Nevertheless, public institutions can take several actions to both increase their own heat savings
and support progress of the overall heat system reform. First, municipal governments, in the spirit
of “setting an example,” should offer their own facilities as among the first for piloting upgrades
and billing reforms on the customer end (including passing the payment responsibility for the
bill to residential consumers), and help spur municipal heat supply companies to accommodate
accordingly. Second, in the case of relatively new buildings with modern-era internal heat systems
and control potential, public institutions can push for a local configuration that would allow them
to have their own meter, preferably at the building or staircase level. Third, in such buildings,
public entities could promote advanced heat saving technologies like building-level substations and
thermostatic radiator valves. This will provide excellent show-cases of potential good management
and savings schemes. Fourth, if the public facilities operate their own local heat production and
supply system, they should upgrade and reform their own system to include demand-based heat
dispatch, modern controls, and other heat savings measures (to the extent allowed by the internal
heat pipe configurations of older buildings). Using the outsourcing-option of EPC may be a good
way to implement this fourth type of measure but only if it does not “lock in” a heating tariff based
on floor area.

3.61. Sub-metering. If at large facilities, such as large provincial government compounds
or university campuses, only the energy consumption for the entire complex is known, it is
very difficult to assess priorities for energy savings or get users excited for improved energy
management. Electricity, gas, and heating sub-meters need to be installed for different key
energy systems (such as the main air conditioning and lighting systems or key data centers) and
for important subgroups, so that more specific energy management plans can be developed and
monitored. In fact, without the advance installation of some types of sub-meters in these large
facilities, it is almost impossible to have a reliable energy audit or develop meaningful energy
savings incentives programs.

3.62. [Installation of sub-meters is part of most successful energy management programs, unless
facilities are quite small. Box 3.4 provides an example from the university subsector in the United
States. In China’s public institutions, however, few sub-meters exist and it will be important to
prioritize efforts. To yield the greatest benefits, sub-metering should focus first on the largest energy
consumers and on facilities where follow-up action is definitely planned.
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Box 3.4: Energy Sub-metering at University Campuses in the United States

A recent survey on sub-metering on university campuses undertaken by the Energy Star
Program and the Association of Higher Education Facilities Officers (APPA) showed that 69%
of participating universities meter all dormitories and 48% meter all non-laboratory classroom
facilities (both types of facilities account for the majority of floor space in these universities)
for one or several types of energy uses. The trend towards increased sub-metering,
especially for electricity, is driven by cost reduction efforts, charge-back practices, and efforts
to establish accountability. For example, the University of Michigan has installed meters for
every single building. A dedicated website provides information on the monthly consumption
of each building, how that compares with previous months and years, and how much the
associated energy costs are. The site also reports on recent energy savings investments and
cost savings at each building.5®

3.63. Suggestions for the development of metering programs. While it is essential to maintain
the current drive to achieve basic energy metering in all main facilities as soon as possible, the
extent of the need for energy metering in the public institutional sector is so great that it may best
be tackled in staggered approaches. The study team has two suggestions:

» Focus on selected subsectors in specific localities. Developing programs to improve energy
metering for selected subsectors in selected localities will build the necessary experience
while starting to provide an improved basis for energy management and design of energy
efficiency programs in key subsectors. Examples could include provincial and municipal
government office buildings in a province, a selected number of interested universities
or hospitals, or a number of school districts in a given area. Programs could include a
time-bound, relatively comprehensive plan, including meeting all basic energy metering
requirements, but also selection of key pilots for sub-metering, heat metering, and perhaps
smart metering (where relevant energy tariffs exist). Specific technical guidance should
be provided, perhaps similar to what the U.S. Department of Energy (DOE) provides for
electricity metering in U.S. federal government buildings.>® The relevant FBs should allocate
funds to support meter purchase and installation.

* Target entities with high savings potential and concrete plans. For the implementation of all
but the basic metering programs, it is suggested to target entities that have both a substantial
savings potential as well as concrete plans to implement specific energy savings programs.
Considering the great need for advanced metering in many locations, it may be best to focus
on cases where meters can be expected to lead to incentives programs for management
improvement or energy savings investment, rather than just used for information purposes
alone.

58.See Energy Star, Sub-Metering Energy Use in Colleges and Universities: Incentives and Challenges and University of Michigan, Plant
Operations Division, Energy Management, Building Information.

59.See FEMP, Guidance for Electric Metering in Federal Buildings.
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Energy Audits and Preparation of Site-Specific Energy-savings Plans

3.64. Energy audits are informational or diagnostic reviews of energy use in specific facilities.
They involve some kind of on-site inspection, usually by third-party experts, which can either
be a simple one-day activity combined with a review of readily available data and a quick “walk
through” of facilities, or a complex, multi-month activity involving sophisticated measurement and
diagnostic analysis of all energy systems and facility sub-groups.

3.65. Energy audit objectives. Because energy audits can be pursued for different reasons,
successful energy auditing programs are clear about the audit’s objectives and manage expectations
of the involved parties. Also, most importantly, successful audits specify required follow-up action.
Three common types of energy audits are:

 Diagnostic reviews for developing improved internal energy management systems. To
help entities develop improved internal management methods, a detailed understanding of
existing internal procedures is key. Auditors will need to work closely with many of the
staff at the public entity. Expected follow-up to this kind of energy audit would include the
institutionalization of improved internal procedures and management methods.

 Audits to provide information to supervising units as well as to the entities themselves.
Simple audits can be used to confirm or augment statistical reports from the public entities
on building characteristics and energy use patterns. This could also confirm the feasibility of
possible project ideas. The audit results could also be used by the supervising units and the
host public entity as basic information for policy and program development. The audit could
involve just information collection and analysis, but expected follow-up may also encompass
use of the information to establish benchmarks for future quota systems, facility energy
efficiency performance labeling, or minimum certification. As these different objectives may
have different implications for the entities involved, and thus for the auditing process, clarity
at the outset would be useful.

* Diagnostic reviews to identify future projects, including renovation investments, and promote
implementation of those investments. The level of detail in project-related diagnostic reviews
varies dramatically depending upon the objective. Simple walk-through audits may be helpful
for screening potential project types for future analysis. Full investment grade audits (IGAS)
are often required for major projects, especially if multiple measures and technologies are
included. Typically these IGA reports become key contractual documents. In all cases,
however, if the objective of the audit is to identify future projects, the audit must cover a
credible financial analysis, identification of practical implementation issues, assignment of
next-step implementation responsibilities, and identification of eligible financing sources, to
ensure serious follow-up. The selection of auditing companies also may have implications
for the future procurement of contractors for project implementation, which needs to be
considered upfront.®®

60. If EPC projects are planned, a first-stage relatively simple audit is used to provide basic information to interested ESCOs and to set basic
parameters for ESCOs to prepare proposals. Once a contract is awarded, an IGA is then often completed “to finalize the precise details
of the energy performance contract, document the baseline and develop the detailed project design.” The cost of this audit is rolled into
the contract. See also Chapter 4 of this report and Singh et al. 2010, Public Procurement of Energy Efficiency Services - Lessons from
International Experience, p. 78.
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3.66. Linking energy auditing with results. Inadequate follow-up to energy audits is a common
problem in most countries. If one of the key reasons for undertaking an audit was to help the entity
improve its energy management, was an improved energy management system in fact adopted
by the entity? If the audit was undertaken to provide supervising entities with more information,
was the provided information useful and credible? If the main purpose of the audit was to identify
attractive renovation investments for implementation, is the entity now actively investing in new
projects? A successful audit means that the broader objectives of the audit are met, not just that the
actual diagnostic review or walk-through happened. The best approach for increasing audit follow
up is to be clear about objectives and expectations in advance, and then to ensure that audits are
part of a broader program to realize those objectives, rather than an isolated exercise focused solely
on producing a report.

3.67. Many countries require energy audits in public facilities to identify cost-effective energy
efficiency projects. This is for example the case in the Czech Republic, France,? India, Thailand,
and the United States. In some cases this mandatory requirement pertains to all public facilities
(Czech Republic, France, and the state of Ohio in the United States®?), while in other cases it
pertains only to larger buildings (for example in India and Thailand, and federal government
facilities in the United States®®). Unless satisfactory financing arrangements and mandates to
implement cost-effective measures are in place, however, these mandatory audits are often of low
quality and do not properly result in follow-up investments. The program in the Czech Republic
provides an example.5

3.68. Insufficient attention to the identification of good investment projects is a serious problem
in many audits completed recently in China. Too often, audit reports provide only an engineering
analysis of energy consumption and a general list, on the final pages, of potential measures for
entities to consider. A major gap then exists between the completed basic energy use analysis
and the preparation of actionable management improvements and investment projects for the
site that was audited. Too often, the preparation of site-specific energy savings plans is vague
and insufficiently detailed to provide a basis for immediate action. It would be most efficient to
include the preparation of this kind of specific energy savings plan in the overall auditing process.

61.The “Grenelle 1” law of July 2009 requires that all public buildings undergo an energy audit before the end of 2010 and on the basis of
the audit recommendations start their energy efficiency retrofits work before the end of 2012. It is expected that 250 million square meters
of the total of about 920 million square meters of public buildings will be renovated by 2020. EPC is a recommended tool to be used by
public entities, especially by local governments, in addition to budgetary resources (€24 billion mainly for the retrofit of 120 million square
meters of buildings owned by the state and public bodies). The goal is to reduce energy consumption of public buildings by 40% by 2020.
See Eco-Building International Club, Climate change policy in France after the “Grenelle de I'environnement,” Policy and measures in the
building sector and Energy audits: state-of-the-art study.

62.In the United States, in the state of Ohio, a 2007 Executive Order (2007-02S) required all state agencies, boards and commissions to
conduct energy audits for all state-owned and state-leased facilities by June 2007 and to reduce energy use in their facilities by 5% during
the next year, and 15% during the next four fiscal years (Office of the Governor News Release 2007).

63.Since 2009, U.S. federal agencies are required to evaluate the energy and water use of 25% of their “covered” buildings (those accounting
for 75% of an agency’s energy use) every year. As of December 2010, almost 50% of the number of facilities had been evaluated,
accounting for 38% of the gross area and 34% of the total energy use. Source: http://www1.eere.energy.gov/femp/regulations/facility_
ctsreports.html.

64.In the Czech Republic, the Energy Management Act of 2000 required the preparation of an energy audit for most buildings in the public
sector, to be completed by end 2006, and the obligation to implement low-cost audit recommendations. However, funding for the audits
and the implementation of the recommended measures was quite limited. This resulted in agencies contracting low-cost auditors who often
delivered low-quality and fairly useless audits; see European Federation of Agencies and Regions for Energy and Environment, Framework
Conditions for Energy Performance Contracting and International Energy Agency (IEA), Energy Efficiency Policies and Measures, Czech-
Republic.
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However, if that is not possible, a second “pre-investment” study should be undertaken. To improve
achievement of energy savings results from audits the study team recommends that new energy
audits for public institutional buildings should include specific requirements for the preparation of
detailed, actionable energy savings plans, complete with an analysis of financial requirements and
paybacks for recommended projects. This should be a specific requirement for audits supported
with public budget allocations.

3.69. Auditing priorities. In general, energy audits should initially be limited to larger facilities
that are older and have not been renovated recently, or facilities that have high energy costs or
equipment that has reached its useful lifetime.% In smaller facilities with fairly basic equipment, it
may be best for facility managers to complete audit templates themselves and provide basic facility
descriptions, equipment inventories, and energy bill summaries. Especially in the beginning of
public sector energy efficiency programs, energy agencies and utilities (or similar entities) are often
available to provide support or to complete simple audits for free or minimal charges. In Germany,
for example, many local or regional energy agencies assist local governments in the preparation
of calls for proposals for EPC projects by assembling basic data on the buildings and their energy
consumption using fairly simple checklists.®® In China, however, this approach may initially be
difficult in buildings that are supplied by district heating and not metered. Estimation of heat
consumption would involve more complicated calculations. This, however, is not a limitation in
other parts of China.

3.70. Setting auditor qualifications. Energy audits can be undertaken by a wide range of
organizations, ranging from in-house technicians to energy agencies, universities, utilities,
engineering companies, and specialized energy auditing companies. The purpose of the audit
should determine the level of required expertise. National or local guidelines can help ensure
conformity and minimum quality, but such guidelines might best include strong emphasis on the
specific objectives of specific auditing programs and cater auditing content and procedures to best
meet those objectives in the broader program framework. It may be useful to consider certification
of auditing companies to ensure that they have minimum qualifications and experience. However,
certification criteria and procedures for those companies need to ensure that companies after
certification retain the human expertise at the time of certification. It should also be noted that few
countries require formal certification for energy auditors. In the United States, auditors working in
the residential building sector need to be certified by one of several industry associations, but there
is no certification requirement for other building energy auditors. In India, energy auditors work
mostly in the industrial sector and need to obtain certification through a national exam.

Benchmarking and Labeling of Energy Use in Different Buildings

3.71. For buildings, benchmarking, generally, is the process of establishing and comparing
a metered building’s current energy performance with its energy baseline,%” or comparing a

65.These are the essential criteria recommended for the U.S. federal government buildings; see FEMP, Energy Savings Assessment Training
Manual.

66.See the German Guide to Energy Performance Contracting in Public Buildings ("Leitfaden fiir Energiespar-Contracting in ofentlichen
Liegenschaften').

67.The baseline is an initial period of metered energy consumption used as a point of reference for comparison purposes. For example, the
Energy Star Portfolio Manager tool uses a 12-month period of metered building energy consumption as the energy baseline.

57



China: Improving Energy Efficiency in Public Institutions

metered building’s energy performance with the energy performance of similar types of buildings.
Benchmarking can be used to compare performance over time, within and between peer groups, or
to document top performers.®® The difference between a monitoring system and a benchmarking
system is that the latter relates energy management processes within a building or the entire
building to top performers in their class or group for the purpose of generating plans to improve a
certain process or entire building’s energy use. Benchmarks are typically expressed in unit energy
consumption, for example energy per unit floor area or energy per occupant.

3.72. Benchmarking has a strong information function and can be used as a basis for targeting,
establishing quotas, or establishing incentives for improvements. Especially in the latter case,
care is required to ensure fair comparability. Not only must the basic building and energy use data
be collected using the same definitions and methodology to ensure that data are comparable and
reliable, when using the data, building types must be defined and grouped according to similar
operational and energy use patterns. Climate correction should be applied to the data to make
energy use comparable over time and across climate zones that are not too different from each
other. Next, appropriate performance scales should be developed for building groups, such as a
range of energy use per square meter (for most buildings, where m? is uniformly determined), per
occupant, or per bed (for hospitals). Buildings can then be rated on this scale according to their
relative energy use.

3.73. Informative benchmarking. When benchmarking is used as an information tool, the
audience can be the facility itself or even the public. A key goal of this type of benchmarking
system is for users to be able to compare themselves with other, similar, but unnamed, facilities.
Users can elect to share their data with other users or decide not to. An example is the Energy Star
Portfolio Manager benchmarking tool (see also Box 3.5). In the Energy Star system the top 25%
of buildings in terms of energy efficiency can choose to make their ranking public and display
an Energy Star plaque. Metered federal government facilities are required to participate in this
benchmarking program. In the Minnesota program, the benchmarking tool for public buildings
also helps users to identify energy savings measures and assess the potential application and cost-
effectiveness of these measures in different buildings.

Box 3.5: Informational Benchmarking as a Tool for Energy Efficiency Improvements
in Public Buildings

Following the 2007 Energy Independence and Security Act (EISA), metered U.S. federal
buildings are required to be benchmarked. DOE selected Energy Star Portfolio Manager,
which has the following characteristics:5°

* Ability to compare the energy performance of a building to a statistically representative
model created with data from DOE’s Commercial Building Energy Consumption Survey
(CBECS)

* Ability to provide an energy performance rating for several commercial building types
that represent over 60 percent of the U.S. commercial floor space

» Designed for benchmarking and capable of storing energy consumption data

68.See FEMP, Building Energy Use Benchmarking Guidance.
69.See Energy Star, Portfolio Manager Overview.
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» Developed as a Web-based application with secure access. A Portfolio Manager user
controls data access and chooses whether or not to share building data with other users

» Ability to be used by all commercial and institutional buildings to track energy
consumption over time, and also track water consumption, energy costs, water costs,
and carbon emissions

» Designed to be simple to use and easily understood, requiring only minimal, easy-to-
acquire information

» Opportunities for data entry using manual entry (either for a single building or for large
sets of data using a spreadsheet template) or automated benchmarking (with data
directly uploaded by the utility or by the benchmarking service providers).

Portfolio Manager rates the energy consumed by a building or facility on a scale of 1 to 100,
relative to similar buildings nationwide. Known as the Energy Star Energy Performance
Rating, this score is based on comparing twelve months of weather-normalized energy data
for each meter in the facility to a twelve-month energy baseline. It also adjusts for the unique
operating characteristics of the building, such as operating hours and occupancy. Once all the
required data is entered, the score indicates a percentile rank of the facility. A score of 75 or
higher qualifies the building to earn the Energy Star Building Label.

In 2004, the state of Minnesota in the United States launched the B3 Energy Benchmarking
program (https://mn.b3benchmarking.com). The program includes buildings in all public
building sectors: state, cities, counties, and public school districts. The B3 Benchmarking
program collects information on the design, operation, and energy performance of existing
public buildings so that the state and its political subdivisions can direct energy conservation
improvements where they are most needed and most cost-effective, and where the return
on investment for a capital expenditure is greatest. Information on design and operations is
used to create engineering baseline models for the specific space uses in their locations. B3
Benchmarking contains building models and consumption information for more than 5,100
public buildings in the state.

The data collection process of the benchmarking program relies on a Web-based tool through
which building representatives of public buildings enter data, including building characteristics
and utility bills. The users can see how their buildings compare to individualized benchmarks.
B3 advances a unique approach to determining the benchmarks, using a parametric model
based on space-type simulations combined with the prescriptive requirements in the current
Minnesota energy code. By comparing a building to its unique benchmark, the opportunity
for energy savings can be determined. By then comparing opportunities across buildings, the
user can come up with a prioritized list of buildings that offer the highest potential for cost-
effective improvements in energy consumption. This systematic method of comparison will
help managers justify and secure the funds necessary to complete further analysis through
energy audits and, ultimately, energy conservation upgrades.

In 2009, an upgraded Website tool provided functionality for on-going—weather normalized—
operational building energy management where users can compare their buildings’ energy
consumption to a previous year of their choice to evaluate technology and operational
improvements. B3 Benchmarking supplements an Energy Star analysis in two important
ways: by providing an engineered model of performance, and by providing greater climate
and space type specificity (ACEEE 2010).
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3.74. Benchmarking is frequently used for the initial targeting of buildings for energy efficiency
improvements. Once identified, the building will have to undergo a preliminary audit to confirm that
the building is indeed a below-average performer, determine the reasons for under-performance, and
identify specific energy saving measures. In German municipalities, for example, buildings are pre-
selected for participation in a pool for EPC based on comparison with the benchmark. Comparing
a building’s energy consumption to an appropriate benchmark will provide an indicator about the
level of potential energy savings. Measuring the energy performance of a building, however, is not
a one-time exercise. The process is continuous, requiring periodic updating of the benchmark itself
and subsequent comparisons to it.

3.75. Incentivizing benchmarking. Benchmarking can also be used as a basis for reputational
incentives or targeting/quota system incentives (see paras. 3.21-3.27). If the unit energy
consumption of specific facilities is publicly compared to benchmarks for similar facilities,
as in various publicized building labeling systems (see paras. 3.78-3.80 for the systems in EU
countries), this can provide reputational incentives for entities to improve performance. Publicly
labeled good performance provides reputational benefits, while public disclosure of poor ratings
provides reputational costs, unless the ratings are improved. For example, Danish public buildings
are rated according to a benchmarking system, with both good and bad results provided on a
publicly accessible website (see para. 3.78). Several U.S. states and municipal governments
require benchmarking of commercial buildings, including public buildings, and disclosure of the
benchmark values. New York City requires that benchmarked public buildings undergo retro-
commissioning every 10 years, as well as an energy audit. Buildings owned or leased by the city
are required to implement any recommendations that have a payback time of seven years or less.”®

3.76. In some cases, such as in the Energy Star system in the United States, the focus is only
on publicly recognizing good performers. Another example of such rewarding benchmarking
systems is the award of “energy-saving hospital” certificates in Germany, for which a key criterion
is achievement of unit energy consumption levels below the lower quartile benchmark value of
comparable hospitals (see Appendix C).

3.77. If benchmarking is used for establishing mandatory energy savings targets, for setting
energy use quotas, or for punishing bad performers, the tool should be fairly refined and well tested,
to avoid penalizing energy use that is justifiably higher. Buildings with bad benchmarking values
should also be given time to improve performance.

3.78. In China, MOHURD has already developed a national building energy rating and
labeling system "and is piloting the effort in a number of provinces and municipalities. At this
point, however, this building labeling system does not include recommended energy efficiency
improvements and public disclosure (in the building or on the internet) is not required. MOHURD’s
commercial building monitoring programs or Shanghai (Chanping) municipalities’ ongoing effort to
target commercial buildings for energy efficiency retrofits may provide data and experience to kick

70.See Burr et al. 2010, The Future of Building Energy Rating and Disclosure Mandates: What Europe Can Learn From the United States. For
a definition and more information of retro-commissioning, see Table B3 in Appendix B.

71.See Cao 2011, Building Energy-Efficiency Evaluation & Labeling Technologies in China for an update and discussion of issues and plans
for broader dissemination.
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start efforts in public institution buildings with similar functions. This could include the definition
of common processes, building classifications, performance indicators, and other metrics.

3.79. Building energy performance certification in EU Member States. In the member countries
of the EU, all larger buildings, including all public buildings, are required to undergo an energy
performance certification at least every ten years in fulfillment of the 2002 Energy Performance
of Buildings Directive. The certification report includes a list of recommended improvements.
Initially, larger public buildings were simply required to publicly display a label showing they had
undergone such a certification process. However, this did not prove very useful and now onsite
inspection by an expert is required for energy performance certification. In Germany, energy
performance certifications for federal government buildings are taken very seriously and involve
complex and costly simulations of energy demand. In Denmark and Portugal, public building
owners are required to implement all recommended energy efficiency measures with a payback time
of less than five and eight years, respectively.”? Danish public buildings also need to participate in
an online benchmarking system and regularly register their energy use online. This allows energy-
efficient equipment suppliers and providers of energy services to acquire information on market
opportunities.

3.80. The EU requirement for certification of building performance has encountered many
implementation problems” and in its early years great variation existed in the rigor and
meaningfulness of the program. Early implementation suffered from a lack of qualified experts and
in a number of countries certification began several years late. Also, few certificates were issued for
non-residential buildings. The quality of the exercise, and therefore its ultimate value, also varied
among countries due to differences in requirements, training, and the qualifications of the entity
providing the assessment. Labels were not directly comparable, even within one country, due to a
lack of standard methodologies. Moreover, the sources and quality of the information used for the
certifications also varied substantially, from using default values or simple utility data, to the use
of intensive assessment systems combined with detailed building inspections. Quality control was
insufficient or did not exist in many countries and the accuracy of certificates was not randomly
verified. Central databases or registration of certifications were established only in a few countries,
making it difficult to undertake proper monitoring, evaluation, quality control and enforcement, and
rendering the certification data useless for follow-up analysis and policy development.

3.81. In May 2010, a recasting of the Energy Performance of Buildings Directive was adopted by
the European Parliament and the Council of the EU. The revision is expected to help solve many
of the issues experienced in the first few years of the program and should improve the quality
and credibility of the system. For example, member states will have to set up control systems to
check the accuracy of performance certification. In the meantime, the European Committee for
Standardization (CEN) (or “Comité Européen de Normalisation”) published a standard for the
calculation of the energy performance of buildings and the definition of ratings (EN 15603).7

72.Measures falling within these payback ranges depend on the level of energy prices, but typically include optimization and control of HVAC,
ventilation heat recovery, insulation of boiler and piping, water saving and sometimes lighting measures; compare, for example, Coolen
2009, http://www.fedarene.org/documents/projects/EESI/Country_report/Country_Report_Belgium.pdf.

73.See, for example, The Buildings Performance Institute Europe (BPIE) 2010, Energy Performance Certificates across Europe, and The
RAND Corporation 2009, Improving the Energy Performance of Buildings.

74.See CENSE, Information paper on energy performance of buildings — Overall energy use and definition of energy ratings — Calculated
energy rating EN 15603 (Overall energy use). (Zirngibl 2009).
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Financing Public Institution Energy Efficiency Investments

3.82. With proper incentives, dedicated and qualified technical staff, and reliable information
about energy use and potential projects, public entities can proceed with project design and
development. For the actual implementation of projects, however, the third and final key barrier
to expanding energy management in public facilities—“no financing”—must be overcome and
financing must be arranged. For public institutions, financing sources are more limited than for
commercial entities. Government departments, schools, and many other types of public institutions
are tightly constrained in their ability to raise funds. Traditionally these entities have had little
choice but to rely on government budget resources. However, additional options can and should be
developed.

3.83. In all countries implementing major public institution energy conservation programs,
government budget appropriations alone are never large enough to support the level of energy
conservation investment that must be undertaken. In many countries, public institutions also face
severe restrictions on their ability to borrow on the market for such projects. As a result, countries
have taken advantage of various alternative financing mechanisms for public institution energy
conservation projects. These include (i) the use of energy performance contracts (under which
ESCOs provide the bulk of project financing); (ii) use of incentives provided by local energy supply
utilities; (iii) use of special revolving loan funds; and (iv) issuance of special bonds, use of leasing
arrangements, or use of other mechanisms (where regulations allow). In most cases, averaged over
the years, the amount of funding provided by such alternative financing mechanisms substantially
exceeds amounts funded through government budget allocations.

3.84. Similar to other countries, China cannot expect to rely primarily on government budget
allocations to fund the huge amount of public institution energy savings investment that is cost
effective and needs to be undertaken. Alternative financing mechanisms must be aggressively
developed to complement budget allocations. The next sections will briefly discuss the use of
government budget appropriations, alternative financing in the United States and Europe, and the
potential use of revolving funds. Chapter 4 will discuss what may be the most promising alternative
financing mechanism for China: energy performance contracting (EPC).

3.85. Use of government budget appropriations and special funds. Continued allocations
from China’s energy conservation special funds, which are in place at the national level, many
provinces, and even some sub-provincial government levels, are critical for the public institution
energy conservation effort. These funds provide important financing that co-finance traditional,
very constrained renovation budget allocations. It is very important to maintain stability in funding
allocations for public institutions to match the multi-year nature of many capital expenditure
plans and subsequent implementation contracts. While specific financing arrangements need to be
tailored to local circumstances (such as types of projects or the financial performance of the local
government), strong support from the public special energy efficiency funds is especially useful in
the following cases:
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* Financing of a wide variety of demonstration projects within all of the public institutional
subsectors, especially for introduction of new approaches and technologies. An overview of
the main areas targeted for demonstration projects during the 12t FYP is provided in Table 3.1.

* Provision of targeted subsidies. In some useful cases, such as the energy efficient lamp
subsidies discussed earlier (see para. 2.55), targeted subsidies can help reduce the payback
period of certain energy efficiency technologies. Using such subsidies, public entities may
be able to combine regular expense provisions in their annual budgets with the incremental
cost subsidy to buy equipment that saves large amounts of energy over its lifetime. Another
key area is providing subsidies for energy savings investments in entities that are typically
very constrained in financing options for upfront costs, such as rural schools. Subsidies for
projects in such cases can improve basic conditions, including heating, in addition to saving
energy.

* Budget support for various soft costs. This includes costs for training energy managers,
setting up statistical reporting systems, installing meters, energy auditing and preparation of
site-specific energy savings plans, and monitoring and supervision. Without specific budget
support, it is difficult for most government-budget-dependent entities and their energy
managers to undertake these activities properly, even though they are critical for program
success. While most of these areas have received some level of budget support in the past, one
particular area that deserves more consideration is public funding for the costs of preparing
site-specific energy savings plans. This could be better included in funding for overall energy
auditing work.

3.86. Overview of alternative financing in the United States. In the United States, where
government budget allocations have always been insufficient for the large investments that are
needed to comply with energy saving targets, a variety of financing models has emerged. Alternative
financing mechanisms are used at the federal level, but also especially at state and local levels,
where there has been much innovation. One driving force for most state and local governments is
that, with only a few exceptions, these governments are usually required by local law to balance
their operating budgets. In addition, local laws allow a variety of financial arrangements, such as
setting up capital funds with earmarked revenue streams and allowance for borrowings (the debt
service of which is clearly covered by the revenue) for specifically defined capital expenditure
purposes. The arrangements generally depend on state regulations and considerations such as
publicly approved borrowing authorizations, loan security regulations, transaction costs, tax
implications, and public balance sheet treatment.

3.87. At the U.S. federal level, financing choices for energy efficiency investments are limited to
three sources: direct budget appropriations, energy performance contracts—in the United States
referred to as energy savings performance contracts (ESPCs)—and utility energy services contracts
(UESCs). The last two are often referred to as alternative financing. Federal government ESPCs
require ESCOs to arrange the bulk of the financing. This initially made this energy efficiency
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delivery mechanism attractive to lawmakers, but the model also has received some criticism
because the financing costs for ESCOs tend to be higher than for federal government agencies, by a
premium of about 3%."

3.88. Use of Utility Energy Services Contracts (UESCs) varies depending upon the services
offered by local energy supply utilities. Building on the already existing relationship with the
utility, UESCs allow federal government agencies to contract directly for comprehensive energy
services. The local utility arranges financing (alternatively, appropriations can be used) to cover the
capital costs of the energy conservation project, which are repaid over the contract term from cost
savings’® generated by the energy efficiency measures.

3.89. Energy efficiency and renewable energy projects in federal (and other public) agencies also
benefit from utility incentives and rebates from so-called public benefit programs that are bundled
into the financing arrangements as much as possible, since this tends to lower overall costs. In most
U.S. states, public utility regulatory agencies have directed utilities (especially electricity utilities)
or public benefit administrators to invest in energy efficiency, develop energy savings programs
among their customers, and demonstrate these savings to the regulatory agencies. The regulatory
agencies allow the utilities to be compensated for these services, usually from the energy prices
set by these agencies.”” Examples of incentives and rebates include: rebates for energy efficiency
equipment, “custom” incentives for non-standard equipment or whole building approaches, no or
low-cost energy audits, and re- and retro-commissioning (see Table B.3 in Appendix B).”®

3.90. Figure 3.4 compares the amount of direct appropriations and alternative financing of energy
efficiency and renewable energy projects in the federal sector in the U.S. during 2003-2010. In
“normal” years, alternative financing amounts are about equal to budget appropriation amounts. In
recent years, as a result of government stimulus funding in the United States (and many European
countries), special government funding of energy efficiency programs in public buildings has
increased. This increase, however, is expected to be only temporary.

3.91. Compared to the federal government, state and local governments and school districts in
the United States have a larger number of financial instruments for energy efficiency projects at
their disposal. They can issue bonds, enter into financial leases, receive grants from the federal
government, use rebates and other incentives from utilities, or enter into contracts with ESCOs.
Bonds issued by the state and local governments or school districts can provide an important source
of energy efficiency financing, especially at the state level. Public entities repay bonds with public
funds, using a variety of public revenue mechanisms depending on the case. The interest paid on
government or public entity bonds is typically tax-exempt for investors, leading to lower financing

75.See Coleman 2010, http://www.esmap.org/esmap/sites/esmap.org/files/World%20Bank%20talk%200n%20US%20Gov't%20ESPC%20
experience.pdf. More details on financing ESPCs can be found in Box 4.1.

76.In UESCs, energy savings do not have to be guaranteed or measured and verified; it is, however recommended that at least a minimal
performance assurance plan is part of the contract; see FEMP, Quick Guide: Utility Energy Services Contracting.

77 .Public benefit programs: U.S. States fund energy efficiency programs operated by utilities, state agencies, or third parties primarily through
a charge on ratepayer utility bills known as a “Systems Benefits Charge (SBC),” see for example an overview of these programs and funds
in U.S. states at http://www.epa.gov/statelocalclimate/documents/pdf/guide_action_chap4_s2.pdf and a database on state utility programs
at http://www.aceee.org/sector/state-policy/utility-policies.

78.Stuart 2011 gives an overview of the current status of the Energy Project Incentive Funds Updates and Trends and their use in the federal
government sector.
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costs. Financial leasing is another financing instrument that is quite popular at the local level.”®
Financing terms can be attractive because the interest paid to the lessor is exempt from federal
income tax. If local public entities can secure cheaper financing than they can through ESCOs,
which is often the case, public agencies will tend to provide project financing even if energy
performance contracts are used, taking advantage of ESCOs’ services and result guarantees, but not
their financing.

Figure 3.4: Investments in Energy Efficiency and Renewable Energy Projects in the U.S.
Federal Sector using Direct Appropriations, UESC, and ESPC
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3.92. In the United States (similar to the situation in Canada and most European countries),
government buildings are the dominant customers for the ESCO industry. In 2008 alone, U.S.
federal and other public institution markets contributed an estimated US$3.4 billion to ESCO
revenues, almost 84% of overall ESCO industry revenues. Between 1990 and 2003 a total of
US§15-19 billion of energy efficiency investments was done on the basis of ESCO activities in
the federal, state and local government, university, school, and hospital sectors. The federal sector
accounts for about US$3 billion of this, with ESCOs working under ESPCs, implementing UESCs,
and being contractors of projects funded by direct appropriations.

79.In the future, this financing tool will probably become more expensive and therefore more limited in its application, since a change in
accounting rules would require listing of all lease transactions as assets and liabilities on balance sheets (this is not currently required for
operating leases). This requirement could deter energy-efficiency investments for developers, companies, and non-profits by eliminating
the “off-the-books” benefits of sale leasebacks (Feldman 2011).

80.Satchwell et al. 2010, A Survey of the U.S. ESCO Industry: Market Growth and Development from 2008 to 2011.
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3.93. Examples of U.S. states that have seen fairly large EPC investments in the public institution
sector include Massachusetts, Pennsylvania (both more than US$400 million so far), Colorado,
Maryland, Virginia, and Texas (each more than US$200 million). In terms of investments per capita,
Idaho, Hawaii, Utah, and Kansas have been quite successful in the use of EPC as well. Kansas
has energy performance contracts in place for about 75% of the floor area of state-owned or state-
occupied buildings.®* In general, however, overall EPC market penetration is still relatively low (20%
or less), even in states actively promoting it. While some of the larger U.S. states—California, New
York and Texas in particular—have seen substantial EPC activities, their other energy efficiency
activities (funded by utility energy efficiency programs, direct appropriations, energy bonds, and
loan programs) are much larger.?

3.94. Overview of alternative financing in Europe. In European countries, public building
energy efficiency projects are funded from four major sources: direct budget appropriations, special
grants, loan programs (including revolving loan funds), and EPC. Direct budget appropriation
levels have varied, but budget allocation availability has improved recently due to special stimulus
measures following the 2007 financial collapse. Subsidized loan programs and revolving funds
have been made available to local governments, the education sector, and the health sector as part
of climate change mitigation programs. Box 3.6 provides examples of each of those programs.

3.95. EPC is not as widespread in Europe as it is in the United States, but the public sector
market for ESCOs has been growing gradually. Similar to the situation in the United States, public
institutions are also the largest customer sector for ESCOs in almost all European countries.
ESCO project financing is a key attraction in Europe and EPC projects in public facilities of EU
member countries almost always require that ESCOs provide the bulk of the financing. Since the
1990s, EU treaties require strict fiscal discipline at all levels of government, which limits their
financing options. Many cities were required to reduce operational costs and—unable to fund
the rehabilitation of public facilities from their own budgets—began entering into contracts with
ESCOs for facility retrofits.

3.96. Many European countries also provide investment subsidies for public entities that have
some revenue of their own (such as for lower levels of government or education and health sector
entities). In Sweden, for example, the national level Climate Investment Programme (KLIMP) has
supported municipalities and other local actors between 2003 and 2008 with grants of up to 30%
of the investment for long-term projects that reduce GHG emissions. Between 2003 and 2008, the
program catalyzed an investment volume of about €728 million with its funding of approximately
€164 million, of which 10% was spent in the buildings sector. Quite a few of the projects were
implemented using EPC. One possible reason for the fairly low share of building sector projects in
this program is that heat supply in Sweden is already fairly efficient and provided by low-carbon
technologies such as biomass boilers. GHG emission reductions are estimated at 1.1 million tons of
carbon dioxide (tCO.) equivalents per year, corresponding to about a third of the Swedish climate

81.The data rely on self-reporting and thus some states with a large EPC program may be omitted. See Energy Services Coalition, Energy
Performance Contracting.

82.See Bharvirkar et al. 2008, Performance Contracting and Energy Efficiency in the State Government Market.
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Box 3.6: Special Financing Programs for Energy Efficiency Improvements in Public
Buildings

Special loan programs. The German Development Bank (KfW) has several long-term/low-
interest loan programs for building energy efficiency investments. One of those programs is
for the energy-efficient retrofit of municipal buildings. In these projects, the renovation has to
result in an energy consumption either equal to or 15% below the prevailing building energy
code requirements for new buildings. In the first case, the maximum loan amount is €350/m?,
in the second €600/m?. An accredited expert has to certify that implementation was according
to plan. Alternatively, several prescriptive, individual measures can be implemented and
financed with a low-interest loan.®

Revolving loan funds. The Salix Revolving Fund for England and Wales has provided
interest-free loans of more than £40 (€59) million to 166 public sector bodies from 2005 to
2008. Typically, funding of around £250,000 (€370,000) was made available, matched by
each borrower, and fed into a ring-fenced fund to be spent on proven energy saving projects
with maximum five-year payback periods and carbon costs of £100(€150)/tCO>. The energy
savings are returned to the fund until the original project investment is repaid. After that,
clients are free to keep the savings to spend on front-line services. The fund itself can stay in
place, and as long as sufficient compliant projects continue to come forward, the fund will not
normally ask for the original investment to be returned. A similar fund was established for the
higher education sector, amounting to £30 (€44) million from 2008 to 2011.8% (Note: Exchange
rate of December 31, 2006.)

objective, which is reducing the level of GHG emissions by four percent over the period 2008-2012
compared to the 1990 level .

3.97. Revolving loan funds. While EPC has much potential for use in the public institutional sector
in China (see Chapter 4), the use of revolving loan funds also presents an interesting opportunity
for funding public sector energy savings programs in China. Two other financial options, bond
issuance and utility financed schemes, right now are not of great interest in China, as provincial and
local governments are currently not allowed to issue bonds and major energy supply utility energy
conservation programs are not yet in the mainstream. Development of revolving loan funds may be
a possibility, however, especially if fund financing, fund operation, and fund use are all within the
same level of government and are basically internal arrangements.

3.98. Study team recommendation. The study team recommends that agencies responsible for
different public institutional jurisdictions, especially at provincial levels (for example, provincial
education departments for provincial universities or schools, and provincial health departments
for local hospitals), review the feasibility of setting up revolving loan funds for use of public

83.See Lindgren and Nilsson 2009, Transforming the “efficiency gap” into a viable business opportunity: lessons learned from the ESCO
experience in Sweden; and Swedish Environmental Protection Agency, Climate Investment Programmes (Klimp).

84.See KfW, Energy Efficient Rehabilitation - Municipalities ("Energieeffizient Sanieren - Kommunen").

85.See the United Kingdom Department for Environment, Food and Rural Affairs, UK Energy Efficiency Action Plan 2007 and United Kingdom
Parliament, Environmental Audit Committee, Written evidence submitted by Salix Finance. For the education sector revolving fund see
Salix Finance/The Higher Education Funding Council for England, Salix’HEFCE Revolving Green Fund - Update and Evaluation of the
Revolving Green Fund: a report to HEFCE.

86.In Germany, several public agencies have had good experience with “intracting”. Units within the municipal administration set up a
revolving fund to finance energy and water-saving measures of other departments, enabling the implementation of smaller projects for
which external contracting (EPC) would be too expensive. In the city of Stuttgart, for example, the Environment Department has taken
on some roles of an internal ESCO and offers energy services to other units of the municipal administration (host departments) and
municipally-owned public utilities; see http://www.reneuer.com/upload/STUT_EN_M.PDF.
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entities within their jurisdictions. Revolving loan funds could be capitalized with government
budget resources blended with other financing sources. Public entities could pay back loans from
the energy cost savings of projects, providing funds for new loans. This can greatly leverage
government budget resources, allowing those resources to achieve benefits in many more projects
than if provided as grants or subsidies. This type of arrangement has worked well in a number of
countries. Some lessons learned and suggestions from experience elsewhere suggest that the set-up
of revolving loan funds should include the following considerations:

+ Initial capital sources. Revolving loan funds can be set up with direct budget appropriations,
but also with temporary appropriations (for example from stimulus funds),®” from special
sources such as carbon credits, or even using other sources such as bond issuance or financing
from international organizations (such as the World Bank or bilateral donors).

 Leveraging of other funds. Borrowers with some access to capital may be required to provide
a substantial investment share. Funds from other non-public sources also are sometimes
blended with public funds in the overall program, for example, if the administrator of the fund
is a commercial financial institution that contributes its own funds to the program.

* Terms. In many cases, borrowers, especially from the public sector, are charged positive
interest rates that are lower than market rates (for an example, see the program of the German
Development Bank in Box 3.6). However, below-market interest rates risk crowding out
commercial financing when there is market pick up, thus requiring very careful analysis
before engaging in such a scheme. Borrowers usually must provide some share of the
investment financing from their own sources. This can be waived in special cases. Borrowers
may be required to provide insurance or collateral. Many programs have fairly long terms,
which allow implementation of measures with longer paybacks. Loan tenures tend to increase
with time since fewer and fewer short payback measures may be available over time. Long
loan tenures, however, limit the ability of revolving of the funds and before long can lead to
oversubscription.

 Eligibility. Projects usually must meet a series of criteria (for example payback criteria),
minimum rates of return, and minimum energy savings cost-effectiveness. This helps to
ensure that the original goal of the revolving fund is achieved, such as contribution to energy
savings or GHG emission reduction targets. At the beginning of operations, however, some
funds have been especially flexible, operating largely on a first-come-first-serve basis—at
least at the outset—to effectively launch the flow of funds.

. Revolving of funds. Most funds require borrowers to pay back loans to the fund using
the energy cost savings cash flow. However, some funds, such as the Salix fund in the United
Kingdom (Box 3.6), allow entities to revolve the funds themselves, using the energy cost
savings cash flow to fund more projects in their own facilities.

87.In the United States, the federal government promoted the set-up of revolving funds from American Recovery and Reinvestment Act (ARRA)
funds destined for the State Energy Program; for example, Utah has a fund for schools; see U.S. DOE, Energy Efficiency & Renewable
Energy, Weatherization & Intergovernmental Program, Revolving Loan Funds and the State Energy Program.
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* Fund administration. The fund should be designed to strictly contain operating costs so that
fund capital is not depleted. Professional expertise is important, however, especially for credit
review, project review, efficient funds flow, and good active loan monitoring. Engagement of
a financial institution to operate the fund as an agent of the government is an option.

» Complementary technical assistance. For the revolving loan fund to be successful, special
funds should be available for complementary activities such as marketing and outreach to
create a solid project pipeline, workforce development, contractor certification and training,
evaluation, and M&V. The Texas LoanStar Program described in Box 3.7 has extensively
implemented such activities. Sometimes these activities are subsidized program costs, but
sometimes clients may be required to pay for some of these services, for example, energy
savings M&V.

Box 3.7: The Texas LoanSTAR Program—A Revolving Fund with Extensive Quality
Control

The state of Texas in the United States has operated a very successful public buildings
energy efficiency revolving loan fund since 1988, called the LoanSTAR Program. Using
US$98.6 million of original funding from government funds received as penalties paid under
federal government oil pricing policies, the LoanSTAR Program by 2007 had funded 191 loans
to public entities totaling over US$240 million, resulting in energy cost savings of US$212
million. Loans are made with a 3% interest rate over a maximum of 10 years (this term was
initially shorter). Since 2001, projects carried out under EPC and with water conservation
measures can also be funded. The program is overseen by the State Energy Office.

The quality control on all phases of LoanSTAR has made it one of the most successful and
best-documented building energy efficiency programs, state or federal, in the United States.
Quality control measures include:

» Development of LoanSTAR technical energy assessment report guidelines

» Training of local energy engineering consulting firms on audit techniques and the
LoanSTAR guidelines

. Development of protocols to have each LoanSTAR project metered and monitored
to track pre- and post-retrofit energy consumption (only during the first five years of the
program all major projects had to be metered and monitored for savings verification)

* Development of methodologies for analyzing energy savings from retrofits.

The LoanSTAR Program has been known for its audit guidelines, training, metering and
monitoring, follow-up with agencies to ensure the retrofits were working properly, and building
commissioning assistance for improved operation and efficiency. As a result of these efforts,
the actual measured and verified LoanSTAR energy savings have exceeded energy audit
estimates of energy savings.

Source: State Energy Conservation Office, LoanSTAR Revolving Loan Program.

Monitoring and Supervision Systems: Evaluation of Progress

3.99. Establishing and maintaining a monitoring system. China has already started to develop
more comprehensive and meaningful systems to monitor energy use trends and comply with the
government energy conservation targets for public institutions under the 12" FYP. Many of the key
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indicators that would be important for the monitoring effort—energy use broken down by subsector
and type of energy (power, heat), energy costs, floor area, and similar data such as occupancy, GHG
emissions, and investments—are currently monitored in other countries as well. It may be useful
for Chinese experts to exchange views and ideas about the development of monitoring systems in
China with practioners abroad.

3.100. The development of China’s system to monitor target compliance in government buildings
is proceeding quickly, but additional efforts are needed to also implement effective monitoring
systems for the non-government public institutional subsectors (such as universities, schools,
and medical facilities). The most difficult challenge will be improving the metering systems and
accuracy of the energy use data (see paras. 3.54-3.59). Having access to accurate data on heat
consumption in particular will require years of effort.

3.101. Evaluating progress. The monitoring systems that are being put in place in China help
provide a foundation for evaluating progress over time. In addition to evaluating the progress of
various agencies and jurisdications in meeting energy conservation targets, however, the study team
highly recommends the development of systematic efforts to objectively evaluate energy savings
projects and, from those, evaluate the programs that support the projects. It is important to evaluate
projects properly to be able to both highlight successful cases and foster their replication, and to
objectively understand less successful cases and make adjustments accordingly. Evaluation requires
good project monitoring and verification of savings (see paras. 4.57-4.62), and good evaluation
of the cost-effectiveness of investments, especially public investments. Some programs in other
countries require third-party verification of data to ensure an unbiased assessment of energy saving
claims.?8 One example is the annual evaluation of Vermont’s Energy Efficiency Utility, described
in Box 3.8. Resources for conducting such evaluations are available, for example, the Model
Energy Efficiency Program Impact Evaluation Guide developed under the U.S. National Action
Plan for Energy Efficiency.® Typical issues to be determined are the benefits (energy savings, cost
savings, emission reductions, but also job creation, health benefits, and system reliability) and
costs of a program and its cost-effectiveness, and whether it has in fact met its goals. If it hasn’t,
the evaluation should indicate the reasons for the shortfall and possible changes to the program. An
example is the evaluation of the German EPC program in federal government buildings after the
completion of its five-year pilot phase.?® Even though overall results of the individual 19 projects
were quite positive with average energy savings of 29% and payback periods of five years, it was
pointed out that participation in the program depended too much on the marketing and support
activities of the project facilitator, the German energy agency DENA. Recommendations were to
develop central competence centers and strenghten the own initiative of federal departments and
agencies, for example by providing incentives, encouraging establishment of internal energy saving
goals, and establishing emissions trading.

88.The Energy Star program, for example, requires that energy savings in buildings are verified by a certified professional engineer before
a building can qualify for an Energy Star label; see Energy Star, 2010 Licensed Professional’s Guide to the Energy Star Label for
Commercial Buildings.

89.See U.S. EPA, Model Energy Efficiency Program Impact Evaluation Guide.

90.See German report, Evaluation of the project "Contracting for Government properties" on the basis of benchmarks and monitoring of
selected measures ("Bewertung des Projektes "Contracting fir Bundesliegenschaften" auf der Grundlage von Benchmarks und Monitoring
ausgewahlter MaBnahmen")
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Box 3.8: The Value of Monitoring and Supervision Systems in Nurturing
Cost-Effective Government Incentives for Energy Efficiency

In 1999, the Vermont Energy Investment Corporation (VEIC), a private company, won a
competitively bid contract to supply energy efficiency services to the state of Vermont.
Vermont (population about 626,000) wanted to combine all its energy efficiency programs
into one single program for the state. It created “Efficiency Vermont,” an Energy Efficiency
Utility (EEU), which was the first-of-its-kind to coordinate delivery mechanism for energy
efficiency services in the United States. VEIC implements energy savings projects financed
from electricity ratepayer resources (public benefits charge) that are eventually collected by
Efficiency Vermont through power utility bills. VEIC signed a contract with Efficiency Vermont
and is paid based on minimum energy savings performance requirements and measurable
performance indicators. There is a significant financial hold-back to assure VEIC’s
performance and VEIC is paid only if performance is satisfactory. The contract includes
clear roles and responsibilities, including the build-up and maintenance of a rigorous and
independent evaluation system.

The State utility regulator sends independent measurement and verification specialists
to Efficiency Vermont each year to verify savings. The annual verification of savings is
very technical and rigorous, intended to identify errors in calculations, assumptions, and
methodologies. Due to many small projects, statistical methods are used to sample project
groups in terms of size (KW and kWh) and type of project (such as retrofit).

The incentive for the VEIC, therefore, is to have a sound information system, which is
essential for credibility, reliability, and data sharing. The system maintains record of items
such as implemented measures, savings assumptions, customer communications, and
references to project partners. These data systems not only prove what the energy efficiency
utility has done, but also support improved targeting, planning, and evaluation of the utility’s
own systems. It becomes a virtuous cycle.

Efficiency Vermont has reported that average costs of efficiency improvements amounted to
about 4.1 cents/kWh while the average cost of electricity supply is 14.4 cents.

Source: Vermont Energy Investment Company Presentation, Beijing, November 2011.
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Chapter 4: Energy Performance Contracting—Using Energy
Cost Savings to Finance Energy Efficiency Projects in Public
Institutions

4.1. Energy Performance Contracting (EPC)® will be a useful mechanism for China to expand
energy saving programs in public institutions. Using EPC, public institutions can pay for energy
efficiency projects by using the energy cost savings generated by the project. This chapter describes
the benefits of EPC in the public sector in China—introducing the two popular approaches
to EPC—and describes what is needed to allow and enable the use of EPC in China’s public
institutions. The last section addresses the key challenges—and possible solutions-for scaling up
the use of EPC in public institutions in China.

Benefits of Energy Performance Contracting in the Public Sector

4.2.  Chapter 2 first presented an overview of the Chinese ESCO industry. The industry is already
strong in the industrial sector and making progress in the building sector. There are quite a few
strong ESCOs in different parts of China now focusing entirely on the buildings market, with
impressive business growth and technical competence. In recent years, ESCOs have been able to
develop a few successful cases of EPC projects with public institutions, in particular with university
and hospital clients.

4.3.  Two popular Chinese EPC models being used in those initial projects for public institutional
buildings include:

* The Chinese-defined shared savings model, in which ESCOs provide the bulk of the project
financing and are repaid by receiving a large share of the project energy cost savings, which
they guarantee. (Note that this model is not the same as the so called “shared savings model”
in the United States, which has fallen out of favor.%?)

* Energy facility outsourcing contracts, whereby ESCOs assume responsibility for the
operation of complex energy utility systems (especially heating systems in northern China),
under building maintenance contracts with a special focus on energy efficiency and involving
an upgrade of the utility system.

4.4.  These initial projects have shown the basic advantages of EPC, including:

 Ability to proceed with projects independently of special government project financing by
providing access to alternative financing from the ESCO

91.In the United States EPC is known as Energy Savings Performance Contracting (ESPC).

92The early EPC projects with U.S. public sector entities were based upon sharing the energy cost savings between the ESCO and the
customer, with the ESCO undertaking the borrowing. This concept was largely abandoned in the 1980s due to excessive litigation over
claimed savings. See Taylor et al. 2008.

72



Chapter 4: Energy Performance Contracting — Using Energy Cost Savings to Finance Energy Efficiency
Projects in Public Institutions

» Opportunities for more rapid and technically advanced project development by introducing a
technically competent actor (the ESCO) who brings project management and implementation
skills, as well as technical knowledge and innovation to the project

» Transfer of the technical and economic risks from the public sector client to the ESCO,
in particular the risk that the project will not result in the estimated savings and that the
equipment will not perform at high efficiency levels.

4.5. These advantages, however, are not enough by themselves to trigger a substantial uptake of
EPC projects in the public sector. The efforts of ESCOs to develop further into this market have
been stymied by several systemic particularities of the public sector:

 Public entity accounting initially is not prepared to deal with the disbursements of payments
to ESCOs on energy performance contracts. For example, there has been a lack of clarity
on which budget line to charge, and it can be problematic to authorize multi-year contract
payments when fiscal budgets only cover a 12-month period.

* Incentives for public entity representatives to actively pursue EPC with third parties remain
weak despite new targets for energy efficiency improvements.

* It is difficult to achieve sufficient economies of scale to make the high project development
costs in the public sector worthwhile.

4.6. Interest for opening up the government system to engage in EPC projects has been building
for several years and today, at the onset of the 12" FYP period, interest is especially high among
energy conservation authorities at all levels of government. The April 2010 State Council decree
on further encouraging EPC (see Chapter 2) and subsequent more detailed policies have provided
a new, strong catalyst to overcome some of the barriers mentioned above. However, the decree
and policies will need to be implemented at the provincial and local levels and supplemented with
additional measures.

4.7.  The difficulties China experiences in this start-up phase of its public sector EPC programs
are similar to those other countries have experienced. Even though the specific workings of
government institutions vary among countries, enough similarities exist to make it instructive
for Chinese experts to review the policies and administrative and support measures that other
governments have implemented to boost the uptake of EPC in their public sectors.

Opening Doors for EPC in Public Institutions

4.8. EPC is a relatively new business model and so far in China has been developed and
used primarily with corporate clients. To use EPC in the public sector—beyond a few initial
demonstration projects—accounting and budgeting rules will need to be adjusted and the following
questions will need to be addressed:
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* Do regulations allow for the financing of public investments through energy cost savings
(that is, EPC) and thus allow for the payment of contract costs from the budget for current
expenditures?

» How should agency budgets account for payments to contractors?
* How should contract payments that occur in future fiscal years be handled?

* If investments are financed by a third party under EPC, will this count against any debt limit
that may be imposed on the government?

* Under which conditions will EPC in locally-owned facilities be allowed by supervising
authorities at higher levels?

* What encouragement and help do public agencies need to engage in EPC?

4.9. If these questions cannot be satisfactorily answered, then EPC is unlikely to be deployable
beyond initial demonstration projects.®

4.10. In addressing these questions, it will be useful to look at the experience of several countries
that have been able to turn EPC into a mainstream delivery mechanism for energy efficiency
investments in the public sector. In the United States and Canada,® for example, the federal
governments were the initiators of EPC in the public sector and have enacted legislation and
implementation rules to enable the use of EPC in federal government facilities. State governments
in the United States later followed the federal initiative and their experience is particularly
instructive: 49 states have enacted EPC legislation, which generally also covers local governments,
with support arrangements and results varying substantially.®® In other countries, such as Germany
and Austria, EPC developed more from the bottom up. Some leading states and provinces
experimented with EPC and eventually adopted budgetary and accounting rules that enabled public
facilities to enter into energy performance contracts. The following sections will present examples
of these and other countries’ actions to allow, enable, and encourage EPC in public institutions
by solving disbursement and accounting issues, providing the right incentives, and supporting the
agencies using EPC.

Resolving Disbursement and Accounting Issues

4.11. In virtually all countries, fiscal budgets are usually appropriated on an annual basis based
on the spending of previous years, and a surplus cannot be transferred to the next fiscal year. In
addition, there is a strict division between the capital budget and the operating cost budget. These
kinds of budgeting rules are a deterrent for all investments in energy efficiency, but particularly

93.See Taylor et al. 2008, Financing Energy Efficiency - Lessons from Brazil, China, India, and Beyond and Singh et al. 2010, Public
Procurement of Energy Efficiency Services - Lessons from International Experience.

94.In Canada, the Federal Buildings Initiative of Natural Resources Canada has facilitated 86 retrofit projects since 1991, attracting US$320
million in private sector investments and generating over US$43 million in annual energy cost savings. For information on the EPC process
in Canada, see also Singh et al. 2010, case study 2.

95.See Oak Ridge National Laboratory, Status of ESPC Enabling Legislation in the United States.
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problematic for financing energy efficiency investments from savings that occur over several years
in the future, such as is the case in EPC. Three specific issues that will need to be addressed are: (i)
public entity accounting of EPC payments, (ii) multi-year contracting, and (iii) the contribution of
EPC to government debts.

4.12. Public entity accounting of payments to ESCOs on energy performance contracts. The
State Council’s April 2010 policy statement on EPC explicitly states that public institutions can
make payments under energy performance contracts from energy cost provisions in their fiscal
budgets. While this high-level policy statement provides the foundation for solving the basic
problems around EPC accounting in China, detailed regulations will need to be issued by financial
departments in the various jurisdictions (especially on the provincial government level) to provide
specific guidance on how disbursements should be made. Beijing Municipality, where public
institutions are responsible for a particularly large part of the municipality’s energy consumption,
has issued such a regulation to specify how EPC disbursement can be made from energy cost
savings.® Once local regulations are issued, the next step is to process several contracts through
the system, which will further clarify the road that EPC can follow.

4.13. Other countries have issued regulations with a similar intent. Many U.S. state governments,
for example, have specified that utility expense budget lines can be used to pay for energy
performance contracts. In Germany, payments to ESCOs are budgeted as building maintenance
expenditures.

4.14. Multi-year contracting. As China’s local authorities begin to issue regulations on
disbursement of energy performance contracts, it is important to ensure these regulations also
facilitate multi-year contracting. Some countries, such as Korea,®” have needed to make explicit
legislative or regulatory changes to allow public entities to enter into multi-year energy performance
contracts. In Germany, for big energy performance contracts at the federal level, an authorization
for financial commitments beyond the current fiscal year must be included in the federal budget
(for details see Singh et al. 2010, p. 178). In the United States, federal agencies were authorized by
1992 legislation to enter into multi-year guaranteed savings contracts (see Box 4.1).

4.15. Contribution to government debts? One question that will need to be addressed is whether
the investments under EPC, which are financed by a third party, count against statutory debt limits.
Strict rules against indebtedness of sub-national governments have forced some countries to clarify
whether or not energy performance contracts are counted as government debt. Frequently, but not
always, the answer is that projects that generate net savings (that is, the value of the savings over
the contract period is higher than the total of contract payments to the ESCO) do not count as debts
for purposes of meeting statutory debt limits. This has been the decision in many states in Germany
and the United States.

96.“The Beijing Municipality regulations stipulate that“during the contract period, the municipal finance authority should allocate the budget
item ‘common expense,” based on the reduced energy consumption; the part of the energy savings paid to the ESCO, as agreed in the
contract, should be prepared under the entity’s expenditure budget and be submitted together with the departmental budget for approval;
the energy savings left to the hosting institution should be managed by the entity for coordinated use.” Common expenses include utility
expenses, expenses for logistics, conferences, business trips, office facilities and so on; ltem 26 of the Interim Measures for Management
Funds for Fiscal Awards to Energy Performance Contracts in Beijing Municipality (November 30, 2010).

97.Cited in Singh et al. 2010, p. 67.
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Box 4.1: Energy Performance Contracting in the U.S. Federal Sector—FEMP

The U.S. Federal Energy Management Program (FEMP), operated by the U.S. Department
of Energy (DOE), is responsible for coordinating the activities of federal agencies in the areas
of energy efficiency, renewable energy, water efficiency, and greenhouse gas management.
FEMP supports federal agencies in identifying, obtaining, and implementing alternative
financing (see para. 3.85-3.89) to fund energy and water efficiency projects.

EPC in the federal government started in the mid-1980s, building on the experiences with
EPC in state and local schools since the 1970s (see Taylor et al. 2008). Model contracts,
model procurement procedures, and model monitoring and verification requirements were
needed to develop a smooth path through contracting and procurement systems. In addition,
incentives for organizations and officials to participate in the new way of doing business, as
well as training programs, had to be put into place.

Several legislative acts and federal DOE regulations are at the base of the federal
government’s ability to use EPC. These are the National Energy Conservation Policy Act
(NEPCA), Energy Policy Act (EPAct), the DOE Final Rule 10 CFR 436 Subpart B, the National
Defense Authorization Act (NDAA), and the Energy Independence and Security Act (EISA).
Legislation authorizing ESPCs was enacted in 1992 through EPAct, and DOE promulgated
regulations for their use in 1995. ESPC authority was made permanent in 2007 through EISA.

NEPCA and EPAct: The NECPA, signed into law in 1978, first gave federal agencies the
authority to enter into shared-energy savings contracts with private-sector ESCOs. It was
superceded by the EPAct of 1992, which included the following provisions:

» Authorized federal agencies to execute guaranteed-savings ESPCs
* Required ESCOs to guarantee savings

+ Allowed an exception to the Antideficiency Act,? specifying that a Federal agency
can enter into an ESPC with funds for repayment on hand for only the first year of the
contract, provided energy cost savings exceed payments every year

* Required M&V of savings
» Set the maximum contract term at 25 years, including the construction period.

DOE Final Rule: The 1995 DOE Final Rule 10 Code of Federal Regulations (CFR) 436
Subpart B promulgated clarifying regulations for the use of ESPCs. It:

» Established a list of qualified ESCOs

» Specified procurement procedures and criteria for selecting ESCOs
» Allowed unsolicited proposals

* Recommended standard terms and conditions

* Defined conditions of payment: Payments made to the contractor could only come
from funds made available to an agency for energy and related operations and
maintenance expenses

* Addressed annual M&V requirements

* Prioritized 10 CFR 436 over Federal Acquisition Regulations procurement
requirements if the two conflict.

98.Under the Antideficiency Act, government officials may not make payments or commit the United States to make payments at some future
time for goods or services unless there is enough money available in the relevant appropriation to cover the cost in full. For details see, U.S.
Government Accountability Office (GAO), Antideficiency Act Background.
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The National Defense Authorization Act (NDAA) for FY 2005 revised the definition of
energy savings in federal ESPCs to include water conservation measures. The national EISA
of 2007 extended the federal ESPC authority indefinitely.

FEMP promotes the use of ESCOs and EPC by facilitating the navigation of procurement
processes and maintaining lists of approved ESCOs. Starting in 1998, FEMP also developed
Super Energy Savings Performance Contracts (Super ESPCs) for use by federal agencies
to implement comprehensive energy saving projects. Through a competitive process, FEMP
selects a limited number of ESCOs (currently 16) to be eligible for Super ESPCs. The
contracts—indefinite-delivery, indefinite-quantity (IDIQ) contracts, with a maximum ceiling
of US$5 billion each—are awarded to the ESCOs, based on their ability to serve federal
agencies under terms and conditions outlined in the IDIQ. The Super ESPCs concept allows
federal agencies to bypass procurement procedures, skip time-consuming full competition,
and deal directly with a pre-selected ESCO to design and implement energy efficiency
projects. Projects must save money from energy or water bills, or energy-related operation
and maintenance.

The procedures for ESPCs have been subject to change. Until 2007, a pre-selected ESCO
could initiate a proposal based on a preliminary audit of a facility. After receiving from the
agency a notice of intent to award the contract, the ESCO conducted an Investment Grade
Audit (IGA), identified measures, arranged financing, guaranteed a level of annual cost
savings to the agency, and implemented the agreed measures. The agency paid for the
measures through a portion of the guaranteed savings, usually 100% minus US$1. ESPCs
allow the agency to revise, within scope, IDIQ terms in task orders.

In 2007 and again in 2011 the procedures for ESPCs changed. The 2007 NDAA tried to
introduce more competition, including price competition, into the contracting process for
federal agencies involving task/delivery orders above US$5 million. In addition, task orders
above US$10 million became protestable. For the ESPCs this meant that the government
had to initiate a project and sent notices to each of the 16 pre-selected ESCOs; the ESCOs
then had to conduct preliminary assessments and make their bids, which were evaluated
according to past performance, adequacy of the proposal, and price factors. However,
the winner would not be able to change the proposal, even if the IGA resulted in different
measures. As a result, ESCOs were very reluctant to participate, and federal agencies
received very few comprehensive proposals. Instead, many agencies preferred to carry out
projects by sole-sourcing them under the Utility Energy Services Contracts (UESCs) (see
Singh et al. 2010 and DOE webinar ESPC Contracting and Negotiations - A Short Course).
The 2011 NDAA changed ESPC procedures again, making the process more similar to
the pre-2007 requirements. While the government still needs to issue notices, it has to
select, based on qualifications and discussions, at least two ESCOs to prepare preliminary
proposals. The change in procedures has again encouraged the use of ESPC in federal
government agencies. Currently, the process to initiate an ESPC can be initiated by either the
ESCO contractor or the government agency. An overview is presented in the table below.
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Table B4.1.1: ESCO Selection Options (post 2010)

Contractor-initiated method Government-initiated option

» The ESCO alerts the agency of its desire * The agency sends notice to all 16 ESCOs

to submit a proposal: with requirements and selection criteria:

— If the project’s estimated value — Requirements: e.g., buildings, EE
is below US$5M, an agency can measures to include
proceed with the ESCO as sole — Selection criteria: e.g., price
source (required), technical approach, past

— If the project value is above US$5M, performance
the agency must notify other Super — Agency may host site visits for
ESCOs and identify requirements, interested ESCOs

such as desired EE measures or
buildings to include

» Other ESCOs can then also submit s . L,
» The agency, using “fair consideration,

FTEITIMED ESEERENE (ElTI 4D [PEEEs) issues a statement selecting one ESCO

+ The agency, using “fair consideration,” based on best value

issues a statement selecting one ESCO . Agency organizes a post-selection de-
ST Gl L ES YL U briefing; protests are allowed if the project
» The agency organizes a post-selection value exceeds US$10M.

de-briefing; protests are allowed if the

project value exceeds US$10M.

* One or more ESCOs submit a preliminary
assessment

Support of the ESPC process. FEMP actively supports the ESPC process by providing
technical assistance, guidance documents, workshops, contracting arrangements, and project
facilitation services to federal agencies. This for example includes:

» General supervision by FEMP Federal Financing Specialists (1 specialist for each of 4
U.S. regions)

» Availability of project facilitators to accompany each project from initial notice through
construction/commissioning and the first year of M&V

* Review of the preliminary assessments and the final proposals by a core team from
the national laboratories

* Provision of model contracts and standardized terms and conditions.

Financing. ESCOs are responsible for financing projects under ESPCs. They generally
secure third party financing, rather than using their own funds. Since 2004, ESCOs are
required to receive at least three competitive offers of financing. The host agency reviews
the written offers and discusses the recommendation with the ESCO. The offer with the
lowest interest rate does not need to be the final choice as other considerations can have an
important impact such as cancellation charges, and others. To protect the financier’s interest,
the contractor may be required to assign to its lenders some or all of its rights to payments
from the public client under the ESPC. EISA (2007) introduced the possibility of combining
appropriations with private sector funds for DOE, but not for the Department of Defense (DOD).
Accordingly, federal agencies are starting to co-finance projects, contributing up to 25% of
total costs.

Measurement and verification. The federal ESPC authority requires the contractor to
undertake M&V activities and provide documentation to demonstrate that the guarantee has
been met. The DOE Super ESPCs specifically require ESCOs to comply with the FEMP
M&V Guide 3.0 (2008), which is a specific application of the International Performance
Measurement and Verification Protocol (IPMVP) for federal projects (see paras. 4.57-

78



Chapter 4: Energy Performance Contracting — Using Energy Cost Savings to Finance Energy Efficiency
Projects in Public Institutions

4.58). It contains procedures and guidelines for quantifying the savings resulting from
energy efficiency equipment, water conservation, improved O&M, renewable energy, and
cogeneration projects implemented through ESPCs. For Super ESPC projects, the average
annual M&V costs are 3.3% of annual project cost savings, based on cost schedules from
166 Super ESPC projects (see FEMP, M&V Guidelines: Measurement and Verification for
Federal Energy Projects Version 3.0, p. 5-2).

Results. Between 1998 and May 2011, the Super ESPC concept has resulted in US$2.4
billion of project investment by 25 agencies in 49 states, with a total contract price of US$6.4
billion (in addition to investments, this includes ESCO fees, financing cost, and M&V); energy
cost savings of US$6.6 billion and net savings of US$220 million; and annual energy savings
of almost 18 trillion British thermal unit (Btu) (or 637 million tce).

Source: U.S. DOE Renewable Energy & Energy Efficiency, FEMP, Energy Savings Performance Contracts.

Motivating Public Agencies to Engage in Energy Performance Contracting

4.16. International experience shows that even when regulations are in place to allow for the
effective implementation of energy performance contracts, public entities will not automatically
start using them and may be reluctant to try the new mechanism. When the EPC business was just
starting in other countries, most public entities were reluctant to try it. Many preferred to wait to
see if they could obtain government funds to directly finance their projects, and others did not
understand how to proceed with EPC projects and were wary of the ESCOs involved. In China,
a similar situation exists. As in other countries, an active effort is required to increase incentives
for public entities to try out the mechanism, and to make it as easy as possible for them, especially
in the early stages. While this may initially require a major government effort, it is important and
can yield big benefits over the longer term. As discussed in Chapter 3, direct government funding
for public institutional energy efficiency projects is greatly insufficient and alternatives, such
as financing through energy performance contracts, are necessary to realize meaningful energy
savings. EPC projects also can provide technically strong solutions. As shown in particular in the
United States, government efforts to effectively launch the EPC business can lay the foundation for
a balanced and strong public institutional energy efficiency program for the long term.

4.17. To accelerate the use of EPC among reluctant agencies, federal and state governments in
the United States have made great use of both endorsements and mandates. Such policies were
preceded by actual changes in the budgeting and accounting rules, as well as the procurement
and contracting rules, and supported by technical assistance to the agencies for development and
implementation (see paras. 4.19-4.21). Today, federal government agencies are strongly encouraged
to use alternative financing for energy efficiency projects, provided either through ESCOs or
utilities (see paras. 3.86-3.88). Many state governments have issued even stronger directives, for
example.*

* The governor of Pennsylvania emphasized to agencies that EPC was the option of first resort
for capital improvement projects.

99.See Bharvirkar et al. 2008, Performance Contracting and Energy Efficiency in the State Government Market.
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» The EPC authorizing legislation in Washington State directs all state agencies to implement
cost-effective energy conservation improvements. It requires that each state agency undertake
an energy audit and implement energy projects using EPC as the preferred method for
completing audits and implementing projects.

* The governor of Kansas ordered that any state building construction project with a value of
more than US$100,000 be analyzed to determine if it can use an energy performance contract
to reduce the need for state budget or capital expenditures.

» The governor of Massachusetts’ executive order 2007-484 directs that recommendations be
submitted by the “lead by example” program’s lead agencies how to finance energy projects in
state facilities without requiring significant infusion of state funding. The order further directs
that the Division of Capital Asset Management (the lead agency for EPC in state facilities in
Massachusetts) should seek to implement EPC projects at all applicable state facilities with a
floor area greater than 100,000 square feet.

* The governor of Colorado endorsed the use of EPC to facilitate energy demand reduction.
Executive Directors of all state agencies and departments responsible for state-owned
facilities were required to (i) investigate the feasibility for an energy performance contract
and submit a final feasibility study to the Department of Personnel & Administration’s (DPA)
Office of the State Architect, which sets EPC project implementation rules and procedures;
(i) issue a request for proposal (RfP) for an energy performance contract for all buildings for
which is determined that an energy performance contract is feasible, viable, and economically
sound; and (iii) follow energy performance contract procedures and requirements as set by the
DPA.

4.18. Study recommendations. Given the early stages of EPC market development in public
institutions in China, mandating the use of EPC in public institutions appears to the study team as
premature and possibly counterproductive. Steady government support at all levels, however, is
important. To motivate public entities at the current stage, it is essential to reinforce the benefits
they can directly receive by engaging in EPC. This can be done in two concrete ways. First,
regulations can be issued to clarify that public entities hosting EPC projects can retain their share
of energy savings they achieve and use those funds for their own purposes. (The November 2010
Beijing Municipality regulation provides an example (see para. 3.31)). Second, a conscious effort
can be made to facilitate implementation of EPC projects involving equipment or other facility
upgrades that would both be popular with host public entities and save energy. Projects like this
were key to raising public entity interest in North America and Europe (see paras. 3.37-3.38). If
several such projects can be successfully implemented in a given jurisdiction, the results can be
broadly shared among other public entities, helping to spark their interest as well.

Providing Assistance to Public Entities to Engage in Energy Performance
Contracting

4.19. In addition to budgeting and accounting rules supportive of EPC and endorsements to
use EPC, another critical aspect of a successful launching of EPC in the public sector is the
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availability of government-provided, active, hands-on assistance to the public entities in all aspects
of development and implementation of EPC projects, especially in the early stages. EPC is a
new concept and especially in the public sector it is necessary to find solutions to budgeting and
procurement problems that are not always resolved only through laws and regulations. In addition,
the processes of selecting ESCOs, ensuring sound contracting, and defining and supervising energy
savings monitoring and verification, is likely to be difficult for many who are new to the business.
Governments of many countries, states, and municipalities that have succeeded in launching strong
public sector EPC programs often had specific staff available in the government energy office (or
a similar institution) to provide the needed support. Some also contracted experts from research
laboratories and universities to help facilitate projects. For example, in the state of Pennsylvania in
the United States, the Department of General Services (DGS), as lead agency for promoting EPC in
public institutions in the state, has hired dedicated staff to run the EPC program. This staff assumes
primary responsibility for administrative matters, with additional technical support provided by
consultants and engineers from the Facilities Engineering Institute at Pennsylvania State University.
In U.S. FEMP, federal agencies are required to engage project facilitators who support them in the
development and implementation of Super ESPC projects (see Box 4.1). In Germany, in Berlin and
other states and municipalities, state and municipal energy agencies and other organizations are
actively involved in the project bundling process (see Box 4.4) and other EPC contracting issues.

4.20. Study team recommendations. The study team recommends that Chinese government
jurisdictions interested in aggressively promoting the use of EPC in public institutions assign
a specific government unit to be responsible for providing all support to public entities in
that jurisdiction for the implementation of EPC projects. The assignment of such institutional
responsibility may be especially important at provincial levels, but serious efforts to promote EPC
in central government facilities or at prefecture level also could benefit from this approach. The
objective of the designated unit’s EPC development effort should be to promote the adoption of
EPC projects in all relevant public entities, and to provide a full range of services to interested
public entities to help them overcome any problems. Based on experience elsewhere, it is advisable
to set up one unit that can provide a “one-stop” service. The unit should have staff specifically
dedicated to this work, but would most likely also need to contract specific experts from outside
institutions to help with the various details. Specific key tasks for which such units can provide
valuable support include:

* Educating and creating awareness among government agency officials at all levels on
the needs for public institutional energy efficiency improvements, ways to achieve those
improvements, the potential role of EPC, and specific actions required to use EPC to establish
energy efficiency improvements. The unit could also highlight examples of successful
applications of EPC. Experience elsewhere shows that only a systematic and steady effort
can engage all key entities required to make EPC work effectively. This includes focused
education or training for higher-level decision makers, including comptrollers and other
fiscal agency personnel,’®® who might otherwise be likely to object to an unfamiliar project
implementation and financing mechanism such as EPC.

100.See Donahue & Associates 2006. A Review of Maryland’s Energy Performance Contracting Program, prepared for Maryland Energy
Administration; http://energy.maryland.gov/incentives/allprograms/epc/epc_report.pdf.

81


http://energy.maryland.gov/incentives/allprograms/epc/epc_report.pdf

China: Improving Energy Efficiency in Public Institutions

» Developing information brochures and detailed reference materials on EPC as a project
implementation method in the public sector, as well as organizing training for a wide range of
public entity staff in the given jurisdiction.

* Maintaining an information database—or linkages to other databases—on public institution
energy consumption statistics within the given jurisdiction, on targets assigned to different
entities, implemented projects, and the energy saving results of EPC projects. Analysis of this
data can help determine priority areas for new EPC projects and staff training.

* Providing guidance to public entities on ESCO selection, including, if desired, completion of
ESCO Qualification Requirements, as suggested in para. 4.31.

* Preparing model EPC contracts and contract templates for public entities to consider, and
providing guidance on how to use them. These model contracts are best used as guidance
only, allowing the contracts to be adapted to the particular needs of each agency and project,
thereby leaving flexibility for experimentation and new approaches.

* Providing hands-on assistance to guide projects through the various stages of preparation,
approval, and disbursement, especially when the EPC business is just beginning.

* Preparing guidance on monitoring and verification methods applicable to public facility EPC
(see paras. 4.59-4.61).

» Guiding agencies and ESPC contractors through various government incentive programs is
also an important role that can be played.

* Preparing and disseminating case study examples of successful EPC projects in the public
sector.

4.21. Over time, the work scope and sophistication of such EPC support units may develop
further. Additional activities could include the development of EPC procurement methodologies,
standards, and model documents, as well as project guidance and establishing connections to help
project financiers. The U.S. State of Massachusetts now operates a quite sophisticated EPC support
operation in its Division of Capital Asset Management (DCAM).1%t The division provides technical
services (including engineering studies and facility assessments), performs and manages EPC
procurement and contracting, conducts third party commissioning, provides onsite engineering,
oversees construction, establishes baseline M&V and baseline standards, and monitors M&V
reporting on EPC projects. As part of the M&V reporting, the ESCOs submit reports to DCAM
and the host state agency on a quarterly basis. DCAM also provides standardized procurement and
contracting documents that are used by state agencies, as well as a state master list of qualified
financing vendors from which public agencies can choose bidders for tax-exempt lease financing.
Utility incentives, grants, and sometimes bonds are also combined into project financing.

101.See Bharvirkar et al. 2008, Performance Contracting and Energy Efficiency in the State Government Market.
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4.22. Financing of technical assistance and other supporting efforts is usually, in the initial stages,
provided by the government. However, once an EPC program is fairly well established in a country
or region, public entity clients are often expected to help pay for the costs of support services. For
example, in the United States in the state of Maryland, energy performance contracts are assessed
a fee to cover the costs of post-construction project monitoring and the review of savings M&V
reports. In the state of Pennsylvania, plans are being made to charge a program administration fee
to EPC projects to cover the program costs of consultant support, which for the first eight years of
the program were paid from the state budget.'% In the German capital Berlin, the Berlin Energy
Agency provides project management support for state and municipal public agencies. For the costs
that agencies incur up to the point of entering into a contract, the state government gives a fixed
subsidy; for support during the investment phase, it contributes 50% of the cost.%

Key Issues for Scaling Up the Use of EPC in the Public Sector

4.23. Once the legislation, guidance, and support for EPC are in place, the next step will be
scaling up the use of EPC in the public sector. While the measures described in the previous section
have been introduced in many countries, only few have succeeded in mainstreaming EPC as a
business model to achieve substantial energy savings in the public sector. Several factors contribute
to this difficulty; among the most important—and most relevant for China—are the following:

* Quality of ESCOs. Many countries do not have a strong ESCO industry and only a limited
number of ESCOs skilled enough to provide the wide range of services required by the
public sector. Strengthening the quality of ESCOs, perhaps nurturing the industry by initially
setting up a public ESCO, and helping potential clients to identify competent ESCOs, are
means to strengthen the supply side of the EPC business. However, approaches that crowd
out competition should be avoided to attract more companies to the public institution EPC
market.

» Complexity of public sector procurement. Public sector procurement is quite complex and
time consuming, and introducing EPC—a new and fairly complicated business model—
creates even more potential complications. There are methods to streamline the process, for
example, by prequalifying several bidders, but this could reduce competition, which is an
important mechanism by itself to contain costs of energy conservation projects.

* Preference for “simple,” high-return projects. The tendency exists to “cherry pick” simple
energy conservation projects with very high returns in fairly large facilities. While this
minimizes transaction (or project development and supervision) costs, it leaves out many
projects in smaller facilities or projects with longer payback periods in the same facilities.
Pooling or bundling several facilities in one EPC project or developing comprehensive energy
conservation projects in one facility are ways to aggregate projects and enable the inclusion of
a broader range of projects into energy conservation programs.

102.See Bharvirkar et al. 2008, Performance Contracting and Energy Efficiency in the State Government Market.
103.Personal communication with U. Schlopsnies, Berlin Energy Agency, April 2011.
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4.24. The following sections discuss and present possible solutions to address these key issues
and enhance the quality of ESCOs, strengthen and streamline procurement, bundle projects, move
towards more comprehensive projects, and measure and verify energy savings.

Quality of ESCOs

4.25. ldeally, ESCOs provide a wide range of services, combining many different goods, works,
and services together in one turnkey contract, while assuming various associated risks. As part of
their many tasks, for example, ESCOs need to identify and evaluate project opportunities; design,
install, commission, and manage projects; provide or help arrange for financing; guarantee savings;
measure and verify savings; train client staff; provide ongoing maintenance services; and guarantee
that savings will cover all project costs. In the real world, however, not all ESCOs will be able to
provide this full range of services. ESCOs come in a wide range—from technical consultants with
fixed fees to full-service ESCO with payments based on performance—and may provide only one
or a few or all of the above services.1%*

4.26. ESCOs also vary in the range of technologies and energy conservation measures they
implement. Many ESCOs in China have proprietary technology, such as energy controls or high-
efficiency boilers, and concentrate on implementing energy performance contracts with just this
type of equipment. In China, and to some extent also in other countries, few ESCOs are able to
evaluate a facility comprehensively, considering a wide range of measures.

4.27. Because many ESCOs come from a technical background,® their management capacities
and business and legal skills are also often deficient. This makes different ESCOs poorly equipped
for the complexities of EPC, which requires the ESCO to be able to satisfy not only clients, but also
financiers, subcontractors, auditors, tax collectors, and others.

4.28. Thus, not every company that calls itself “ESCO” may be able to carry out an energy
performance service to the satisfaction of its client. In fact, during both the early development and
growth phases of an EPC market—when some of the initial ESCOs are doing well and many new
companies are entering the market—some EPC projects can and will have disappointing results. In
recent years, and especially since early 2010, many companies have registered as ESCOs in China
(see para. 4.30), but so far many have a limited track record. While quite a few strong, stable, and
experienced companies are active in the Chinese market, it is difficult for clients to judge who is
most competent. For the EPC business to truly take off, potential clients will need some support in
screening ESCOs for competence and reliability. At the same time, however, it is very important
to not create any barriers for companies to enter the EPC business, which would stifle growth and
destroy the creativity of the industry in terms of its ability to develop new ideas and approaches.

4.29. Other countries have had similar issues with unclear ESCO competence and quality in
the development of their ESCO industry. Possible solutions to support potential clients in the
identification of experienced, qualified ESCOs include the following:

104.Singh et al. 2010, Public Procurement of Energy Efficiency Services - Lessons from International Experience.
105.Recently in China some ESCOs also come from a financial background.
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Accreditation of ESCOs. In several countries,'®® ESCOs can undergo an accreditation process
to improve their credibility and increase confidence among potential clients and other parties,
such as commercial banks. In the United States, ESCOs go through an examination of their
core competencies and business practices. In India, the examination involves an assessment
of their success in implementing energy efficiency projects, their technical manpower, and
their financial strength to invest in such projects. Accreditation may be undertaken by an
independent committee of industry experts, as is the practice in the United States, or by
credit rating agencies, as is done in India. In the United States, the national ESCO association
awards the accreditation in three categories, with a total of just over 20 companies now fully
accredited. There is a significant overlap between this list and the list of “Super-ESCOs”
prequalified as eligible to carry out ESPCs under FEMP. In India, where the ESCO industry is
still in its initial growth phase, thirty-seven companies sought a rating in 2009 and twenty-five
companies received a ranking of “good.” When implementing accreditation, two key issues
that must be addressed are (i) the risk that accreditation becomes perfunctory if enforcement
is weak and (ii) the problem that accredited companies release qualified experts after
accreditation.

Prequalification of ESCOs. In the United States, the federal Department of Energy (DOE) and
many state energy offices or similar agencies maintain lists of pre-qualified or pre-approved
ESCOs. These lists are usually the result of a competitive procurement, based on ESCOs’
experience with EPC projects. This pre-approval of ESCOs, however, restricts the public
clients’ choice to a limited number of ESCOs. While this is useful for the public entities
because it gives them some assurance of the quality and experience of the pre-approved
ESCOs and allows them to not have to undergo a regular public procurement process, it also
limits competition and runs the risk of restricting the growth of new ESCOs (see para. 4.40).

Quasi-certification of ESCOs by national associations or trade groups. Associations and trade
groups can also help indicate the quality of member companies. As long as the association
has clear and credible quality and competence requirements for membership and itself has a
strong reputation, such “self-regulated” systems can provide indications to market players on
the track record of member companies. Many ESCO associations provide their members with
training and capacity building and some act as a “watchdog/better business bureau.” It also
is possible to have different tiers of membership (for example, principal member, associate
member, and so forth) based on how companies comply with clearly defined track-record and
competency criteria.

List of qualified ESCOs. In the United States, DOE also maintains a list of ESCOs that have
been screened by a DOE Qualification Review Board based on qualifications and client
feedback. About 90 ESCOs are on this list, which is published on the Internet.’°” A public

106.In the United States, see National Association of Energy Service Companies, NAESCO Accreditation Programs; in India, see Government
of India, Ministry of Power, Bureau of Energy Efficiency, Accredited Energy Service Companies (ESCOs) and Delio 2009, Accreditation
to Increase the Credibility of Energy Service Companies in India. Singapore also has an accreditation scheme for ESCOs, but it is for
energy auditing services at different levels; see Singapore Government, ESCO Accreditation Scheme. In the Philippines, four ESCOs
have been accredited by the Philippine DOE; see Energy Service Companies (ESCOs) Accreditation.

107. In the United States, FEMP established the Qualified List of Energy Service Companies (DOE Qualified List) in accordance with the
EPAct 1992 and 10 CFR 436. In Canada, the Natural Resources Canada’s Office of Energy Efficiency maintains a directory of energy
management service providers and provides a summary list of the acceptable qualifications for individuals who can perform a pre-project
energy audit for its program, ecoENERGY Retrofit Incentive for Commercial and Institutional Organizations.
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agency that does not want to undertake an energy savings project under the master DOE
ESPC contract with any of the “Super-ESCOs” (see Box 4.1) can carry out regular public
procurement with companies from the list of qualified ESCOs.

+ Standards for ESCOs and ESCO services. The European standardization bodies, the European
Committee for Standardization (CEN) and the European Committee for Electrotechnical
Standardization (CENELEC) (or “Comité Européen de Normalisation Electrotechnique™),
jointly developed a standard for energy efficiency services in 2010, which now will be
incorporated into the system of national norms in every country in the European Union.®
Box 4.2 outlines the basic requirements. ESCOs can be certified based on this standard. One
of the most important services under EPC with public institutions, especially government
buildings, to standardize is measurement and verification (M&V). This is also important for
government incentive programs. M&V standardization has been done separately by several
industry organizations, for example, through the International Performance Measurement and
Verification Protocol (IPMVP) (see paras. 4.57-4.61). In the United States this standardization
of M&V has been crucial for increasing the trust of customers and banks in ESCO activities.

» Quality labels for ESCO projects. The use of quality labels for projects may be less
comprehensive, but probably also less expensive to implement than a national ESCO or
ESCO project standard. Such labeling programs can raise awareness of successful EPC
transactions. An example of a project quality label is the Austrian Thermoprofit quality label,
which sets a series of standards to be met by ESCOs and their projects. The Thermoprofit
label may be used only by Thermoprofit partners who, at regular intervals, are assessed by
the regional energy agency and an independent commission to confirm they are observing

Thermoprofit standards.1%°

Box 4.2: Energy Efficiency Services - Standard EN 15900: Requirements

EN 15900 establishes requirements for Energy Efficiency Services. Key requirements are that
the services need to:

» Be designed to achieve energy efficiency improvements
* Use collected data related to energy consumption
* Include an energy audit, actions, and M&V

* Work from a documented description of a framework for action and a follow up
procedure

* Include efforts to measure and verify improvements over a defined period and with
agreed methods, which will be reported at agreed intervals

» Use a definition of the baseline and adjustment factors

* Include a statement on whether a contractual guarantee of energy efficiency
improvement is provided or not, and on the level of this guaranteed improvement

* Document the responsibilities of all parties involved.

Source: Dijkstra 2011, Standardization energymanagement and de standard for energy efficiency services.

108.See EN 15900:2010, Energy efficiency services - Definitions and requirements, and for example, Piantoni 2011, The Energy audit, energy
efficiency services and energy efficiency benchmarking.

109.See Energy Cities, Thermoprofit: Marketing Performance Contracting.
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4.30. Since October 2010, MOF and NDRC have issued four batches of lists of ESCO companies
that may submit projects for award of subsidy payments for qualified completed EPC investment
projects.’’? By early 2012, the combined list—including all four batches —contained over 2000
companies. The list, which includes the location of the companies, contact information, and the
general technical areas of their work, is publicly available. To make it onto the list, companies
need to demonstrate compliance with a number of basic requirements. However, many of the
companies on the list are quite new and not all can demonstrate competence or show a clear track
record. Although a good first step, the main purpose of the list, however, is to determine eligibility
for certain types of government support and not to provide definitive recommendations on the best
choice of companies for clients to engage.

4.31. Study recommendations. Several options for assisting clients to identify good ESCOs
to work with are already being discussed in China. For the public institution market, it may be
best at the current time for one or more energy efficiency units overseeing specific jurisdictions to
pilot the issuance of interim ESCO Qualification Requirements that any ESCO seeking an energy
performance contract with any public entity in that jurisdiction must comply with. Examples of such
energy efficiency units would be, for example, the national GOA for central government facilities,
the MOE for central government supervised universities, and provincial GOAs for provincial
government facilities. The compliance of ESCOs with these ESCO Qualification Requirements
could be reviewed on a case-by-case basis when ESCOs propose projects. The Qualification
Requirements should be stringent enough to ensure that track records, financial standing, staffing,
and experience are sufficient. They should be issued on an interim basis so that they can be
easily revised based on new experience. Good records should be maintained of all applications,
qualification approvals, and project results within the jurisdiction. Over time, such pilot systems
may provide the foundation for more sophisticated and sustainable accreditation, pre-qualification,
or standard systems, which could involve third parties in ESCO screening or accreditation.

4.32. Model documents and standardized contract provisions. An alternative tool for helping
inexperienced clients secure good EPC services is the provision of model documents, including
model contracts, and a standardization of key contract provisions. In almost every case of an ESCO
business making inroads in the public sector, these kinds of model contracts and documents had
been developed. China’s NDRC has issued the basic format for a model shared-savings contract,
but it would be useful to develop further details and guidance about available choices, specifically
for public institutional energy performance contracts. In Germany for example, several sets of
model contracts exist, for both the federal and the non-federal public sector, as well as sets of
guidelines.!! Indeed, one of the main reasons given why ESCO projects in the Czech Republic
have not become more prevalent is the lack of public support, including the development of such
documents.*?

4.33. Public ESCOs. Another option to provide ESCO services specifically to the public sector
is the introduction of public or publicly owned ESCOs. This has been done in several countries

110.See Sun et al. (2011) for details of this subsidy program for which EPC projects in all sectors are eligible.
111. Singh et al. 2010, Public Procurement of Energy Efficiency Services - Lessons from International Experience (German case study).
112.See Sochor and Valentova 2009, Framework Conditions for Energy Performance Contracting.
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where EPC seemed a valuable business model but where the ESCO industry had been nascent,
weak, or with limited access to commercial financing. A key objective in introducing public ESCOs
is to help foster the growth of local ESCOs. In Belgium, Ukraine and Croatia, publicly-owned
and operated companies have been capitalized with funding from the government or international
financial institutions (IFIs). They enter into energy performance contracts with public agencies and
subcontract with smaller private ESCOs or contractors. The public ESCO would generally provide
financing and be paid from the savings it guarantees to the client. Subcontractors would generally
be paid on a fee for service basis. Box 4.3 provides details on Fedesco, the Belgian public ESCO
in the federal building sector. A valuable lesson from the Fedesco example is that it is preferable
for the entity to have several instruments to pursue its mission. Fedesco enters into energy
performance contracts, but it also facilitates and finances so-called transversal measures—simple
energy saving measures, such as lighting or controls—in the properties of federal agencies on a fee
for service basis. It should also be noted that Fedesco carries out many activities to organize the
ESCO industry, to provide capacity building, and to help both ESCOs and their potential clients by
developing model documents and contracts.

4.34. In China, the concept of a public ESCO supported by local governments may be useful for
both developing the EPC business in the public sector and for helping local ESCOs to develop in
situations where the local ESCO industry is weak. The public ESCO should be a commercial entity,
but could use a variety of corporate structures. Before embarking on creating a new entity, it should
be carefully investigated whether there are alternatives. One idea might be to invite well-known
ESCOs from other provinces to carry out closely supervised demonstration projects in public
facilities, using local companies as subcontractors. Another could be to create a provincial energy
efficiency fund that would introduce the concept of EPC to the local energy efficiency industry by
letting contractors design and implement projects in public sector buildings and base part of the
contractor’s payment on the performance of the implemented measures. Such an energy efficiency
fund promoting a path toward EPC in the public sector is currently being tested in a World Bank
project in Armenia.'*®

Box 4.3: Using a Public ESCO when the ESCO Industry is Weak: Example of the
Belgian Fedesco

The market for ESCO services was slow to develop in Belgium around the turn of the century.
Some international companies were entering the market, but mostly for “chauffage”!
services. To open up the federal public buildings market for ESCO services, the federal
government created a public ESCO, Fedesco. It is a limited liability company, owned by the
Federal Participation and Investment Company, a government-owned financial holding. It
was started with €1.5 million in capital from the Kyoto Fund, which increased to €6.5 million in
2007. Its financing (debt) capacity of € 100 Million is backed by a state guarantee.

113. See The World Bank 2012. Armenia - Energy Efficiency Project. Washington D.C. http://documents.worldbank.org/curated/
en/2012/03/15931877/armenia-energy-efficiency-project.

114.The so-called “Chauffage contract” is a contract which includes operation without explicitly committing to carrying out energy efficiency
investment. Under a Chauffage contract, the contractor ensures optimal operation of an already existing system and must provide an
agreed comfort level (for instance temperature, humidity) at a lower cost for the client if conditions remain unchanged. The contractor can
increase its profits by investing in more energy saving equipment or by procuring cheaper fuel, thus reducing the costs;” Paolo Bertoldi,
Benigna Boza-Kiss, Silvia Rezessy (2007). Latest Development of Energy Service Companies across Europe - A European ESCO
Update. European Commission, Joint Research Centre, Institute for Environment and Sustainability; http://www.energy.eu/publications/
LBNA22927ENC_002.pdf.
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Fedesco’s mission is to study, realize, and pre-finance energy efficiency and renewable energy
projects in federal public buildings. It implements investments through three channels: standard
projects, transversal measures, and EPC. lts goal is the reduction of GHG emission in the
federal buildings sector by 22% between 2005 and 2016. It is estimated that this would require
an investment of €152 million. The federal government owns/occupies 1650 buildings with
a surface of 8 million square meters and an annual energy and water bill of more than €100
million. The buildings’ energy consumption of 2 billion kilowatt hours (kWh) per year results in
carbon dioxide (CO2) emissions of more than 600,000 tons and is heavily concentrated in the
biggest buildings, with 20% of buildings accounting for 80% of energy consumption.

Since January 2007, Fedesco has the exclusive right to apply third-party financing to federal
buildings. Fedesco manages turnkey energy services projects on behalf of the building
occupants and in collaboration with the federal Building Agency. In 2008 it started the
development of EPC projects. Fedesco also supported the creation of the ESCO Association,
BELESCO, which started its activities in 2008. BELESCO will focus on representing the ESCO
industry, disseminating information and providing training to public and private customers,
building a database of EPC projects, establishing an accreditation program, and developing a
model contract and tendering procedure for the public sector. Fedesco uses an EPC contract
based on the one developed by the Berlin Energy Agency but with tendering procedures and
contracts specifically adapted to Belgian public tendering law. This contract will be the basis for
a common model contract for the public sector that will be developed by BELESCO.

One of the biggest barriers to the development of EPC in Belgium has been the lack of
awareness and knowledge about the ESCO concept and how to use it, both in the public
and private building and industrial sectors. BELESCO will play an important role in that area.
Another barrier is the large amount of existing (long-term) maintenance contracts, including
a growing number with total guarantee on technical equipment. It is difficult to replace these
contracts by EPC contracts. When public sector agencies own buildings, they may prefer
alternative renovation projects using their own funds, managing technical measures individually,
or using traditional credit funding. At Fedesco, roughly half of its investment plan will not be
based on EPC projects, but on so-called Transversal Measures (such as boiler or chiller
replacement, building control, isolation, or window films). Although transversal measures use
third-party investing principles by Fedesco, full energy service offerings or EPC contracts would
not be required.

The Belgian ESCO industry has strong support from the federal government. Through Fedesco,
the federal government grants ESCOs immediate access to large public sector contracts for its
1,800 buildings. The credit rating of the government as a client makes financing projects easy
and the industry is set to grow. Not only does Fedesco have the exclusive right to carry out
EPC for federal public buildings with third-party financing, it is also taking the lead in promoting
EPC-projects. Fedesco benefits from the fact that public ESCOs can sign contracts with public
sector clients without the need for public tendering. For outsourcing contracts, however, the
public tendering law has to be applied.

Among the many lessons learned is the fact that EPC tendering is perceived as being complex.
There is a need for (i) standard tender documents in the public sector (being developed within
the Fedesco-affiliated Knowledge Center and BELESCO); (ii) consultants and market facilitators
supporting customers; and (iii) proper and good M&V (IPMVP is being adopted).

Source: Vanstraelen 2008, Overview Belgian ESCO Market.
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Procurement of ESCOs: Scale and Transaction Efficiency vs. Benefits of
Competition

4.35. ESCOs provide a unique mix of services, equipment, and financing, often broken up in
different phases and over a period of time. The typical case in China is that a third-party ESCO
works with the host entity to develop an energy conservation investment project, including a survey
or audit and detailed project design, and—following negotiations with the host entity or a fairly
simple bidding procedure—signs an energy performance contract. Under the shared savings type of
contract commonly used in China, the ESCO will then pay for the project investment (sometimes
using funds it borrows elsewhere), oversee procurement and construction, complete commissioning
of the project together with the client, guarantee the energy savings, possibly carry out operations
and maintenance, and perform monitoring and evaluation. The phase from initial project idea to
contract execution can take many months and contract durations for substantial buildings projects
in China typically are at least 3-5 years.

4.36. In recent examples, as reviewed by the study team, of public institutions and ESCOs getting
started on an EPC project, the ESCOs had been selected based on negotiations or according to fairly
simple bidding procedures. As the market develops, however, and more companies are willing
and able to enter into contracts and projects are becoming more complicated, likely more issues
will need to be addressed in the procurement of energy performance contracts. In addition, many
public entity managers are more likely to consider EPC if established and transparent procurement
methods are available, which will reduce the risk of complaints. Experience from other countries
indicates it can be difficult to develop procurement methods that conform to public institutional
regulations and at the same time efficiently provide cost-effective, quality results, without large
transaction costs or delays.

4.37. In most countries, the public sector has to abide by strict rules to procure goods and services
competitively to secure better conditions and avoid corruption. Procurement of energy performance
contracts is no exception. Procurement of an energy performance contract in the public sector in
the United States or Europe is a lengthy and complicated process that involves fairly high costs on
both the side of the ESCOs as on the side of the public client. Table 4.1 shows the typical steps (1-7)
that commonly need to be taken for a contract to be awarded competitively in North-America or the
European Union. In the U.S. federal sector, a time horizon of 1-2 years from project development
to contract award is fairly normal, whereas in the state and local government, university, school
and hospital sectors 6-9 months is more typical. The difference can be explained in part by the
larger size of federal projects, but also is a result of “the number of layers of approval required for
awarding a project and the complexity of the contract requirements.”%°

4.38. Procurement issues are often the first issues that need to be resolved in a particular country
to make EPC work in the public sector. Three key issues are (i) phasing and extent of facility audits
and implications for the contract; (ii) competition among ESCOs; and (iii) evaluation of bids that
can be dissimilar; discussed below. A more thorough treatment of the procurement issues of the
entire project cycle—from project development and contractor selection through implementation

115. See Hopper et al. 2005, Public and Institutional Markets for ESCO Services: Comparing Programs, Practices and Performance.
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and monitoring and verification of results—is provided in the recent World Bank/ESMAP
publication by Singh et al. 2010 and the related World Bank Institute e-learning toolkit.16

Table 4.1: Steps in Processing and Implementing Energy Performance Contracts

EPC process steps Responsible party

1. Initial data gathering, analysis, and
definition of project goal and required
measures

 Host with support from energy agency or
similar organization

» Host with support from energy agency or
2. Expression of interest; selection of shortlist similar organization, could be based on
model documents

* Host with support from energy agency or

3. Request for Proposal (RfP) similar organization, could be based on
model documents
4. Bid preparation, including walk-through « Bidder

audit, resulting in project design with
measures and cost-benefit analysis,
estimated energy savings

 Host with support from energy agency or
similar organization

* Host with support from energy agency or
similar organization

 Host with support from energy agency or
similar organization

* Host and/or ESCO, depending on RfP
requirements

8. Contract » Host and ESCO

9. IGA, if required, and detailed project design,
determination of baseline, and final energy * ESCO
(cost) savings

10. Dealing with deviations / contract void * Host and ESCO

* ESCO (not required to abide by public

procurement rules, unless specified in
contract)

» ESCO, observed by host and possibly
12. Commissioning supervised by energy agency or similar
organization

5. Evaluation

6. Negotiation with top bidders

7. ldentification of financing sources

11. Implementation of investment measures,
including procurement of goods and works

13. Operations and maintenance « ESCO or host, based on contract

» ESCO or independent third party, depending

14. M&v on contract

Source: Authors.

4.39. Phasing. An important part of successful procurement is the phasing of procurement steps,
especially of the facility audit. At what point is the contract awarded? Is a thorough audit (that
is, an investment grade audit (IGA)) done before or after a contract is signed; and what are the
implications of the timing of the audit for the contract? Bidding documents for public contracts
usually require detailed specifications of any item to procure. For existing buildings, this can only

116.See Energy Sector Management Assistance Program, New e-Learning Course: Improving Public Sector Energy Efficiency.
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be done on the basis of audits. So the fact that a bidding document already specifies the exact
equipment or measures negates the very essence of EPC, which is to rely on the contractor to find
the best solution for improving energy efficiency in a facility. In Brazil and several other countries,
bidding documents require such a detailed specification of measures that they result in a formidable
barrier for the implementation of EPC. The use of functional specifications would be a better fit
for EPC, which could include defining a project's technical, financial, organizational, legal, and
economic performance requirements and framework conditions for the implementation of the
measures. Short-listed companies responding to a request for proposal (RfP) are usually permitted
to do a walk-through audit and develop their proposal on this basis. IGAs are usually not done at
this point to reduce the costs of bid preparation and increase the number of competing ESCOs.
If the project is fairly simple, consisting of only a few investment components, the public client
and the winning bidder sign an energy performance contract and the ESCO may go ahead with
procurement without an IGA. If the project is more comprehensive (see para. 4.51), for example
in large federal agencies or hospitals, the winning ESCO will need to perform an IGA, on which
it will base the detailed project design and specifications, final investment amount, and energy
savings estimates. The costs of the IGA become part of the project costs for which the ESCO will
be remunerated. If the detailed project design basically conforms to the requirements laid out in the
original RfP, the ESCO can proceed with procurement. The detailed investigation of the IGA could
also result in the need to substantially deviate from the initial proposal. In this case, negotiations
may need to commence. If the deviations exceed a pre-specified limit in the guaranteed savings
amount or other important contract parameters,''’ the client can typically withdraw from the
contract without reimbursing the ESCO for the IGA costs. To avoid that the ESCO inflates project
costs after the IGA, the RfP could require that the ESCO in its initial proposal commit to unit prices
for items such as equipment (including a mark-up) and man hours (“open book pricing’).1t8

4.40. Competition for initial entry rather than for each project. If ESCOs only compete for
initial entry into a specific market, but not for each project, this immediately reduces the number
of steps in the EPC process. The first seven steps described in Table 4.1 can then be collapsed into
far fewer. The advantage of limiting competition is obviously the reduction of transaction costs,
because the sub-agencies do not each have to carry out a competitive procurement. It also avoids
the need for multiple audits by ESCOs in the competition. The impact on project costs, however,
could go both ways. ESCOs may be willing to grant better conditions to the parent agency if it
requires open book pricing. Many experts, however, state that competitive procurement by a single
agent involving several ESCOs generally leads to lower project costs. Two methods to provide for
competition for initial entry rather than competition for each project include:

1. Prequalification of ESCOs. Pre-qualification is the most common method. Lead agencies
competitively select a fairly large number of ESCOs—perhaps 8-16—based on their
previous experiences and a broad description of the services to be provided. This narrows
the field of possible providers, assures their quality, and sets a minimum benchmark
of services that must be delivered.*® Public agencies can then choose among those

117. Under previous US FEMP ESPCs this limit was set to 20%, now agencies can specify it (see Singh et al. 2010, p. 114).
118.For a more detailed discussion see Singh et al. 2010, p. 47 and 100/101.

92



Chapter 4: Energy Performance Contracting — Using Energy Cost Savings to Finance Energy Efficiency
Projects in Public Institutions

prequalified ESCOs without any competitive procurement (for example in the FEMP
Super ESPC program based on IDIQ; see Box 4.1), or select several of them for a mini-
competition.?°

2. Central procurement. In this second option, a ministry (or similar agency) carries
out a tender for an ESCO to access the entire market of its sub-agencies without any
additional public procurement. An interesting example is the “Szemunk Fenye”—
Light in Children’s Eyes—program in Hungary, covering about 700 schools with more
than 300,000 students. The modernization of the heating and lighting facilities in all
schools (later other municipal facilities became eligible as well), funded from the central
government budget and operated by municipalities, was centrally tendered by the
Ministry of Education (MOE). All major terms and conditions were centrally negotiated,
including unit prices for heating and lighting systems.*?

4.41. Using competition for initial entry rather than for each project has several disadvantages,
including: (i) a constriction of opportunity for many new and emerging ESCOs, who may only be
able to participate as sub-contractors to larger ESCOs; (ii) risks of project cost increases due to
a lack of competition for projects, and (iii) potential difficulties in finding ESCOs with sufficient
resources and manpower to deliver a series of large projects, or large packages of small projects, at
the same time.

4.42. Bid evaluation. The evaluation of bids for major EPC projects is complex, as the bids are
likely to include a mix of services, equipment, and financing that is different from bidder to bidder.
Bids therefore cannot be evaluated on the basis of the lowest price alone. Evaluation criteria need
to take into account that the bids of different ESCOs will typically consist of different volumes
and types of investment, include different services, and also result in different benefits. Life-
cycle costing (LCC)'?2 needs to be used instead of the lowest price criterion, and benefits have to

119. See for example the sample request for qualification for the Washington State EPC program: http://www.ga.wa.gov/EAS/epc/RFQ-
Sample.doc. It is quite similar to the model documents made available by the Energy Services Coalition for use in state programs: http:/
www.energyservicescoalition.org/resources/model/index.html - Pre-Qualify. An example of an ESCO submittal to the request for pre-
Qualification for future ESPC projects in Washington State is at http://www.ga.wa.gov/eas/epc/soq/Noresco/NORESCO Response to
State of Washington Prequalification.pdf.

120.See for example the London Development Agency RE:FIT Program in the Energy Efficiency News, £2.7 million energy makeover for
London’s public buildings.

121.The winning consortium consisted of an ESCO, a commercial bank, and three equipment providers. The International Finance
Corporation (IFC) provided a 50% risk sharing facility to the bank, which in turn provides a credit line (US$250 million) to the ESCO. The
consortium markets the program to the municipalities, enters into service/lease contracts with each municipality, finances and implements
the lighting and heating measure, guarantees savings, and receives a fixed fee from the municipality for its services. The approach
reduces transaction costs not only for the municipalities, but also for the financial institution, since the ESCO acts as an aggregator. The
MOE operates an information technology system through which municipal institutions can apply to participate in the program, essentially
undergoing a pre-qualification. Also, MOE is responsible for monitoring overall efficiency and impact of the program. See IFC, OTP Local
Institution Energy Conservation Program. Lessons that have been learned from this experience include: (i) Having an entity closer to
the end-users be involved in procuring and managing the service provider might be more successful than procurement by the central
government; an example would be procurement done by regional government for schools on its budget; (ii) Experience, especially from
the United States shows that having a short-list of ESCOs versus a single-selected ESCO benefits clients and increases their ownership
of the project as they can choose an ESCO; meanwhile, the competition among ESCOs is important for cost containment; and (iii) the
capacity of the ESCO to deliver as well as its presence throughout the country are critical factors; this eventually worked out in Hungary
which has only 10 million inhabitants; in larger countries probably several ESCOs would be needed. Source: Personal communication
with Martin Dasek, IFC.

122. LCC takes into account the capital cost of the investment and the operating and maintenance costs over the life of the asset. In many
countries, LCC is becoming standard in public procurement rules for evaluating both equipment purchases and services, as part of those
countries’ sustainability commitments for the public sector. Examples are the U.S. governments at all levels and EU countries, foremost
the United Kingdom; see Meyer and Johnson 2008, Energy Efficiency in the Public Sector—A Summary of International Experience with
Public Buildings and Its Relevance for Brazil.
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be included in the comparison. The method that most experts feel is best able to identify the best
proposal is a calculation of proposed project net present value (NPV), which is the sum of the
discounted net savings of the project.*?®> Most importantly, evaluation criteria need to be transparent
to minimize complaints.

4.43. If competitive bidding is not taking place for a project, for example because the ESCOs
were already pre-qualified, the host agency should carefully negotiate the contract with the
selected ESCO. This negation should follow an in-depth review of all contract clauses, including a
verification of prices and mark-ups quoted by the ESCO, preferably with the help of a facilitator or
procurement agent. In the United States, it is recommended to check the following contract-related
items:124

* The entity implementing the project should completely understand the energy saving
measures.

* The entity should verify that pricing is fair and reasonable, using RS Means® (http://rsmeans.
ReedConstructionData.com/) construction cost data or a similar resource to compare costs.

* To verify equipment prices, quotes should be obtained from suppliers.
* Are the time and costs for engineering and design reasonable?

* Is cost reduction possible without affecting quality or result?

* Is the installation schedule reasonable?

 Are project management time and cost reasonable?

Project Bundling

4.44. Achieving sufficient scale economies for EPC in the public sector is not easy. EPC
transaction costs are fairly high, but they increase only slightly with project size. It is therefore
recommended to engage ESCOs only for larger projects above a certain building or property size,
or a baseline energy consumption or cost. The suggested minimum size for an energy performance
contract for a single building ranges from an annual energy bill of at least US$100,000 for Canadian
federal buildings'?® to €200,000 in German municipalities. In China such a limit might be lower as
energy costs may often be lower but project development costs also will likely be lower. Still, EPC
would not be an option for many individual buildings in China, especially in cases where neither
space heating or air conditioning energy use are large.

123.The NPV expresses the estimated stream of costs and benefits, over a set period in current dollars, by discounting equipment with
different life-times appropriately, adjusting for inflation and factoring in such parameters as initial investment, energy saved, contract
duration, and life of equipment (Singh et al. 2010, p. 99).

124.See FEMP, Negotiating and Entering into an Energy Savings Performance Contract.

125.See Office of Energy Efficiency, The Federal Buildings Initiative: An Executive Overview. In addition to buildings with large energy bills,
buildings with smaller energy footprints have also been considered. For example, in the states of Colorado, Idaho, Montana, Nevada,
Oregon, and Wyoming in the United States, small and dispersed Bureau of Land Management facilities with over US$1,000 in electricity
charges each year have been included in a Super ESPC. The challenge was organizing the ESCO’s energy audits and minimizing its
overhead and engineering costs in many remote locations. Initially, target sites were categorized as either "engineered" or "prescribed."
The former received IGAs, the latter only a cursory review of lighting and HVAC controls. When the latter proved too superficial, it was
later replaced by a detailed lighting and HVAC control survey. Implemented measures include lighting and associated controls, HVAC
controls, digital HVAC control upgrades, new boilers, ground source heat pumps and advanced meter installations (as per EPAct 2005).
See FEMP, Bureau of Land Management: A Successful ESPC Across Six States.
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4.45. Smaller building energy efficiency projects can still be undertaken if a pool of projects can
be bundled together and then contracted out to an ESCO. Project bundling makes the most sense
for buildings where technical measures are fairly similar. This may make it possible to cut down on
audit costs (for example by auditing only one representative building), or to purchase equipment in
bulk. Also, it is preferable to combine buildings that are under common management or ownership,
since this makes it easier to handle the administrative process and budget implications (see Box
4.4). Accordingly, bundling of properties into one energy performance contract can help achieve
economies of scale by reducing the costs of (i) project development (tendering and auditing), (ii)
project implementation through bulk purchasing, and (iii) contract management. Bundling also
facilitates blending projects with positive NPV but longer payback periods with quick-return
projects, to potentially provide an attractive package. In some cases, project bundling can also
help smaller ESCOs to grow and gain experience, working as a subcontractor under the overall
management of a large ESCO.

4.46. Project bundling has become popular in some European countries. Germany, with key
projects in Berlin, is a prime example (see Box 4.4), but examples also exist in Austria, the Czech
Republic, Sweden, and other countries.’?® Various countries have also bundled energy efficiency
projects in schools to implement EPC solutions, for example in several regions in France!?’
and in many school districts in the United States (such as in Baltimore, Maryland).*?® Most of
those projects have been implemented with the support of a facilitator and have benefited from
standardized or model contracts and other documents.

Box 4.4: Bundling Individual Energy Efficiency Projects into Energy Performance
Contracts—Example of the Berlin Energy Saving Partnership

Background on the State of Berlin. In the early 1990, Berlin experienced a tight budgetary
situation with lack of financial resources and high energy related costs of approximately €255
million. Investigations showed an energy saving potential of about 30% on average in public
facilities.

The Berlin Senate (State Government) made a decision in 1994 to introduce a target to
reduce CO2 emissions by 25% by 2010, compared to 1990. This was updated in the 2020
Climate Protection Concept, targeting a 40% CO> reduction by 2020, compared to the 1990
baseline.

Berlin model of energy saving partnerships. To reduce public sector energy costs, improve
public building infrastructure, and contribute to the targeted CO> emission reductions, starting
in 1996 the concept of EPC was developed with support of the Berlin Energy Agency. The
Berlin model of Energy Saving Partnerships pools buildings of different sizes with different
levels of energy consumption, construction material, fixtures and fittings into one project that
can be tendered to a private ESCO for the design, financing, and implementation of energy-
saving measures.

126. See http://www.european-energy-service-initiative.net/.
127.See Leroy 2010, Good practice examples High schools in Alsace Region, and footnote 134.

128.In the Baltimore City Public School System the selection of schools was based on a review of their utility bills. 160 schools were included
in four energy performance contracts with a total of US$106 million project cost (including for preventive maintenance) and US$4.8 million
guaranteed annual energy cost savings; see Maryland Energy Administration, Energy Program for Baltimore City Public Schools.
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EPC for public buildings—Results since 1996:

» 25 pools with more than 500 properties (more than 1,300 buildings); a typical pool
includes 20 buildings

» €51.6 million private ESCO-investment
» €11.7 million (26%) guaranteed savings
* Annual participation in energy cost savings by the State of Berlin: €2.7 million
» Total CO2 reduction (1996-2010): 500,000 tons
» Average term of contract: 12 years.
Best practice example: District Steglitz-Zehlendorf (Pool 19):

» Pool: 69 buildings (schools, kindergarten, sports facilities) owned by the district
government

» Baseline energy costs: 1.84 million €/year

» Guaranteed energy cost savings: 29.4 % = 541,679 €/year
* Investment: approx. €2.8 million

* COgz-reduction: 3,973 t/year

* Duration of contract: 14 years

» Energy Saving Measures: New boilers in 11 buildings, fuel switch from coal/heating oil
to gas, building automation, modernization of lighting; € 100,000 for renewable energy
technologies, e.g., solar thermal systems.

The following principles guide the bundling/pooling of buildings in practice: A pool
should contain only one contractual object, into which all properties are bundled. Only one
energy cost baseline should be relevant, consisting of the total energy costs of all individual
properties. Only one contract should be concluded between one client and one contractor/
ESCO. The ESCO provides one overall guarantee for energy cost savings, and one share of
savings that goes to the client and is allocated internally among the participating properties.

Conditions for properties suitable for EPC/participation in pools include the following:
The minimum baseline energy cost for each property should be above €250,000. The building
should continue to be in use for at least the term of the contract (i.e., at least 10 years). It
should have experienced a fairly constant development of energy use during the past few
years. For buildings with mixed uses, non-owned objects should have their own metering.
The project should be able to address the central heat supply equipment. These conditions
are to be checked before incorporating a property into the pool.

Experiences with ESCOs. In general large, national ESCOs or specialized divisions of large
national companies are bidding for the EPC projects. So far, 14 ESCOs are responsible
for the total of 25 pools (some in joint ventures). A total of 100 subcontractors, consisting
of regional small and medium enterprises, are involved in the implementation of measures
and O&M. In the past all problem issues were resolved without any need to touch project
securities.

Lessons Learned:
» Areliable legal framework is necessary that provides clarity about the legality of EPC
 Sufficient time for adjustment of measures needed

* Intensive communication between client and contractor is essential
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» Changes in baseline conditions (for example, use of building) have to be discussed
between client and contractor

» Additional efficiency measures are possible during the entire contract phase
» Achieved savings are usually within the scope of guarantee or higher
» Energy savings can be even higher when extending the contract or after re-tendering

» Standardized procedures and contracts, developed by the Berlin Energy Agency,
contribute to time- and cost-effectiveness of implementation and reliability

» Competition and transparency leads to lower costs.
Driving forces:

» Decision makers who commit to challenging targets and take on the responsibility to
implement measures to achieve them

» Willingness to develop new concepts for public-private partnerships
» Support of project development and implementation by a facilitator, the Berlin Energy
Agency.

Sources: GeiRler 2010, Energy service—Hotspot Berlin as a national and international role model; Schlopsnies
2008, Berlin Energy Saving Partnership - from model to project success ("Berliner Energiesparpartnerschaften —
vom Modellprojekt zum Erfolgsmodell’’); Schlopsnies 2012, Die Berliner Energiesparpartnerschaften; Singh et al.
2010, Public Procurement of Energy Efficiency Services - Lessons from International Experience.

4.47. Study recommendations. Bundling energy efficiency retrofit projects in different public
facilities for implementation using EPC certainly has an important role to play in China. A number
of local government agencies have already begun to sign agreements with ESCOs to implement
bundled EPC projects in various facilities. The agreements specify integrated packages of energy
services, including energy audits, diagnostics, design, implementation, equipment management,
and, frequently, the establishment of a monitoring platform. ESCOs are asked to provide the
financing. Similar to the international situation, particularly good markets for EPC project bundling
in China include provincial and local government facilities and local school districts.

Moving toward Integrated and Comprehensive Energy Efficiency Projects

4.48. The involvement of ESCOs in the building sector often starts with single technology
projects. In North America and Europe, projects involving lighting improvements, boiler or HVAC
replacements, and building control were initially widespread. For example, in the United States
in the 1990s, 20% of all ESCO projects in the public sector were focused on lighting-related
measures.'?

4.49. This international trend also applies to the building EPC business in China. Projects
focusing on specific energy systems are fairly straight-forward, have relatively short pay-back
times and—especially in the case of projects focused on lighting—can make it easy to determine
savings, mostly in the form of stipulated savings.* These single-technology projects are also easy

129.See Hopper et al. 2005, Public and Institutional Markets for ESCO Services: Comparing Programs, Practices and Performance.
130.For a definition see footnote 140.
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to replicate. Experience in other countries further shows that the technical savings potential of
building energy systems, such as lighting and HVAC systems, can range from 10-30%. In China,
these high financial paybacks have allowed ESCOs to receive full payment and profits within three
years or less, even if 20% or more of the energy cost savings over the contract period is given to the
client. Such projects are referred to as “low-hanging fruit,” as investments have fairly high returns
and short payback times.

4.50. With increasing experience, many public clients in North America and Europe have
become concerned that doing only easy, short-term and high-return investments will prevent the
realization of longer-term projects that result in larger energy savings but are less profitable over
the short term. This has led to an increased use in those markets of short-term payback measures to
leverage measures with longer payback times, creating comprehensive projects that still fit within
expectations of overall profitability and contract terms.*3!

4.51. Unlike projects in China, most ESCO projects of the last 10-15 years in the public sectors
in the United States and Western Europe have had terms of 10-25 years, involving millions of
dollars or Euros in investments, and resulting in energy (cost) savings of 20-40%. The projects
have included a broad range of energy efficiency measures (for example, 120 separate measures in
the German hospital project described in Box 4.5), covering most energy-consuming equipment as
well as some building shell measures such as window replacement and insulation. More recently,
renewable energy applications are also being incorporated into energy performance contracts,
particularly in the United States. Public clients are often providing co-financing for investments
for some of the required measures with long payback times (such as window replacement) because
ESCOs would otherwise be reluctant to enter into contracts that include them.

4.52. Implementation of comprehensive energy efficiency projects using energy performance
contracts requires the following three conditions:

* Qualified ESCOs able to design, finance, and provide a wide variety of services for complex,
long-term projects. To support long-term complex projects, ESCOs in the market place need
to have the capacity to (i) design and implement a project with a wide variety of measures,
(ii) raise a large amount of financing (either from equity or debt),'*? (iii) provide operation
and maintenance services or train and supervise existing facility staff, and (iv) carry out
sophisticated measurement and verification programs (see paras. 4.59-4.61). In most
countries, the number of such companies is limited. In the United States, essentially the same
10-15 companies tend to appear on the lists of ESCOs prequalified to enter into contracts
at the federal or state level. In the German State of Berlin, 2-6 ESCOs usually participate
in bidding for pools of projects and, so far, 14 ESCOs are implementing energy efficiency
projects in the 25 pools tendered between 1996 and 2010 (see Box 4.4).

131. More generally, building sector and climate change experts point out that existing buildings need to achieve about 80% savings by 2050
if they are to deliver the GHG reductions consistent with targets negotiated through the UNFCCC; see for example, IEA World Energy
Outlook (http://www.worldenergyoutlook.org).

132. In the United States, ESCO projects in the municipal, university, school and hospital sectors usually are financed by the public clients
since they can access funds more cheaply than private sector ESCOs; see Chapter 3.
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Amenable regulations and a legal and institutional framework favorable for implementation
of long-term EPC projects. If a maximum contract term is specified in EPC enabling
legislation or administrative rules, this term should be longer than the expected economic
lifetime (or the normal payback time) of the energy efficiency technologies required by the
public client. In the United States, for example, contract terms in excess of 15 years have
been necessary to finance comprehensive energy efficiency projects or projects that involve
central HVAC plant replacement.'3 For any long-term contract, however, it will be important
to consider whether or not the contract can be enforced and whether risks can be properly
mitigated by the ESCO and the client over the duration of the contract.

 Buildings experiencing high and steady energy consumption. Buildings that are used during
most of the day and the year and have high energy consumption and high energy costs, such
as hospitals, are better targets for comprehensive energy efficiency projects than smaller
buildings with limited use and energy consumption, such as schools.*** Box 4.5 provides an
example of a fairly typical ESCO project in a German hospital in Bremerhaven. Yet, schools
may also have important public awareness and social benefits that can provide a boost to
promoting energy efficiency.

4.53. Study recommendations. In China, implementation of comprehensive energy efficiency
projects is a useful direction to support for the future. It will take time, however, for many ESCOs
to be able to develop the necessary technical capacity for integrated projects and the financial
strength to engage in long-term contracts.

Box 4.5: Example of an Integrated EPC Project in a German Hospital

The German hospital “Klinikum Bremerhaven-Reinkenheide,“ implemented an integrated
EPC project. The hospital is a general hospital, with a status as a private non-profit company
(gGmbH). It is 100% owned by the city of Bremerhaven. The hospital has 710 beds and its
total annual costs are €80 million, of which 80 percent are personnel costs.

Steps in the EPC process
The EPC process at the hospital, which took 8 months, included seven major steps:

(i) Data gathering and analysis. This first step was carried out by hospital technical staff
with support from the Bremen Energy Agency. Energy consumption at the hospital
was billed monthly, by the electricity supplier and the supplier of district heating.
There was no submetering. The data gathering process also led to a determination
of minimal energy cost savings that could be achieved (25%) and measures that
would then be required.

(ii) Procurement. A Europe-wide procurement process was started, supported by the
Berlin Energy Agency.

(iii) Expressions of interest. Thirteen expressions of interest were received.

133.See Bharvirkar et al. 2008, Performance Contracting and Energy Efficiency in the State Government Market.

134.Schools nevertheless are often the target of fairly comprehensive energy performance projects, enabling an upgrade of their utility
infrastructure and renovation of their building shell. For example, in the French region of Alsace, 14 schools with a total size of 190,000
square meters have received investments of a total of €30 million under one energy performance contract. Included are some of the
following measures: wood boilers, heat pumps, new boilers, district heating connection, insulation, windows, and photovoltaic electricity.
The region subsidizes the renewable electricity generation. See Leroy 2010, Good practice examples High schools in Alsace Region.
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(iv) Shortlisting. Eleven companies were included in the shortlist. The short-listed
companies were invited to do a walk-through audit, which lasted one to several days.

(v) Presentation of bids. Four companies presented bids. The main evaluation criteria
were savings and overall investment.

(vi) Negotiations. A first negotiation was held with two bidders; A second negotiation was
held with one bidder.

(vii)Contract signed. A contract was signed with the winning ESCO.

Specific details of the contract were as follows:

Contract term 12 years (2008-2019)

Investment (Contractor) €5.2 million

Investment for required measures  €0.265 million (payment over term of contract)

(Hospital)

Energy costs 2004 (baseline) €2.065 million (net of VAT)

Guaranteed cost savings 25.6% = €0.52 million with additional savings shared
60:40 between host and ESCO

Actual savings 35-40% energy costs and 40% energy savings,
of which 65% steam, 42% heat energy and 14%
electricity

CO> emission reduction 2,635 tons/year (actual 2,950 tons/year = 30%)

Examples of technical and soft investment measures (total of 120):

* Energy saving measures

HVAC: new air conditioning/ventilation system (with demand-based control),
innovative cooling absorption and screw chillers, application of frequency
converters, electricity load management system

New building automation system, including peak load management, with
automatic data collection and monthly analysis of consumption

Optimization of the heating system (demand-based control), new heat-recovery
system

Energy-efficient lighting
Water saving measures (low-flow faucets)

User motivation training for hospital personnel

» Upgrades required by the hospital (total investment: €2 million of which contractor
finances 2/3)

new low-voltage distribution system
new sterilization system

new central cooling production unit
new dishwashers for main kitchen

separation of medical and technical compressed air production, including new
medical compressed air unit

O&M is carried out by hospital technical staff, after being trained by the ESCO in the use of
new equipment.
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M&V. The contractor is in charge of M&V and has remote access to all data. The hospital
employs an external controller. The baseline energy costs are corrected with actual facility
use and actual degree days; energy cost increases of 4% annually are assumed (actual
increases—and therefore cost savings—are higher). The hospital has to provide information
to the contractor about any substantial changes in facility use and energy-consuming
equipment.

Source: Breuer 2008, Energy Performance Contracting in Hospital Bremerhaven Reinkenheide ("Energiespar-
Contracting im Klinikum Bremerhaven Reinkenheide*); personal communication Juergen Breuer, Klinikum
Bremerhaven Reinkenheide, April 2011 (http://www.klinikum-bremerhaven.de/).

Measurement and Verification (M&V) of Savings

4.54. Energy savings are, by definition, an absence or reduction of energy use and can therefore
not be directly “measured.” For a typical energy conservation retrofit project, energy savings are
determined by comparing the energy use associated with a facility—or certain systems within
a facility—before (“baseline”) and after (“post-retrofit”) the installation of energy conservation
measures. If the conditions in a facility change, the monitoring and verification of savings must
account for those changes.

4.55. EPC projects are based on the principle of using guaranteed energy savings to offset the
cost of financing, installing, operating, and maintaining the energy efficiency measures. While
EPC projects should also be based on joint effort, good relationships, and mutual trust between the
ESCO and the facility owner, it is not uncommon for those two parties to have conflicting interests,
especially if there are material changes or baseline energy use adjustments in the facility.'*

4.56. Proper measurement and verification (M&V) of savings for energy conservation projects in
public institutions benefits all involved stakeholders:

» Government. The government can use M&V results to (i) assess the cost-effectiveness and
impacts of energy efficiency and conservation programs in public institutions, (ii) measure
the contribution of such programs to the country’s overall commitment to reduce energy
consumption and CO2 emissions, and (iii) formulate related policy tools to further improve
and promote energy efficiency in public institutions.

 Public institutions. Public institutions or public facility owners can use the M&V data to
obtain timely and accurate feedback on the performance of their energy conservation projects,
improve or adjust the operation of facilities to maximize energy savings, and appropriate
energy cost savings for other purposes or budget requirements.

» ESCOs. ESCOs can use the M&V process as an acceptable and credible method to prove
energy-saving results of EPC projects. M&V results are the basis of the projects’ performance-
based payments or shared-savings and promote the transparency, credibility, and viability of
the EPC business.

135. A material change may be defined as any structural or operational change in the facility, which could significantly increase or decrease
the energy consumption beyond the scope of the EPC project. Adjustments refer to known or agreed changes to the facility, which are
not part of or caused by the energy retrofit project, for example, changes in hours of operation or work schedules, building activity, and
building size or configuration.
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* Financing institutions. M&V results that confirm the profitability of EPC will increase
confidence of financing institutions in the new business model, lower their risk perception,
make them more willing to extend loans for such projects, and enhance the security of loans.

4.57. International protocols and guidance. Internationally, three well-established M&V
frameworks exist to measure and verify energy savings. An adapted version of these frameworks
could be used to measure and verify energy savings in Chinese public institutions.'® The three
frameworks are:

* International Performance Measurement and Verification Protocol (IPMVP) Volume I:
Concepts and Options for Determining Energy and Water Savings.*¥’

* M&V Guidelines: Measurement and Verification for Federal Energy Projects Version 3.0 (U.S.
FEMP) 138

* American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)
Guideline 14: Measurement of Energy and Demand Savings.*3

4.58. The three frameworks complement each other in providing guidance and instructions for
how to quantify savings results from energy conservation projects. For example, the IPMVP
establishes a general framework and terminology for M&V, while the ASHRAE guideline focuses
on the technical level and provides detail on implementing M&V.

4.59. Basic M&YV concepts and options. The three international frameworks each recommend the
use of four options for M&V. The only exception is ASHRAE, which does not have an equivalent
of option A. Each option has its own advantages and disadvantages based on site-specific factors
and the needs and expectations of the facility management of the public institutions. Table 4.2
describes the four M&V options.

4.60. Generally, the selection of an M&V option depends on many factors such as project costs,
expected savings, contract term, benefit-sharing arrangement, and uncertainty or risk. M&V budgets
can range from 2% to 14% of the annual energy cost savings, though a rule-of-thumb guideline is
that M&V costs should not exceed 10% of the annual energy cost savings.**! Options A and B are
generally less costly than options C and D. In a sample of 128 U.S. federal ESPC projects, option A
was by far the most widely used M&V method (80%), followed by option B (13%), option C (2%)
and Option D (5%).142

4.61. The four M&V options can be applied to almost any type of retrofit project; however, the
rules of thumb listed in Table 4.3 generally indicate the most appropriate M&V approach for an
application.

136.More recently, a proposal was submitted to the International Organization for Standardization (ISO) regarding “General technical rules for
determination of energy savings in renovation projects, industrial enterprises and regions.” This proposal is under the technical committee
(ISO TC 257), with the Standardization Administration of China serving as the Secretariat.

137.See IPMVP Public Library of Documents, Concepts and Options for Determining Energy and Water Savings - Volume I.
138.See FEMP, M&V Guidelines: Measurement and Verification for Federal Energy Projects Version 3.0.
139.See ASHRAE Publications, ASHRAE Guideline 14-2002 Measurement of Energy and Demand Savings.
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Table 4.2: Description of Four M&V Options

M&V option

Description

Option (A)
Retrofit isolation

(Key parameter
measurement)

Savings are determined by partial field measurements of the
energy use of the system(s) to which an energy saving measure
was applied, separate from the energy use of the rest of the facility.
Measurements may be either short-term or continuous. Some but
not all parameters may be stipulated.4

Option (B)
Retrofit isolation
(All parameter

Savings are determined by field measurement of the energy use
of the systems to which the ECM was applied, separate from the
energy use of the rest of the facility. Short-term or continuous

Calibrated simulation

measurement) measurements are taken throughout the post-retrofit period.
Savings are determined by measuring energy use at the whole
Option (C) facility level. Short-term or continuous measurements are taken
- throughout the post-retrofit period. Energy savings are assessed at
Whole facility the whole-facility level by analyzing utility bills before and after
the implementation of energy saving measures.
Savings are determined through simulation of the energy use of
Option (D) components or the whole facility. Simulation routines must be

demonstrated to adequately model actual energy performance
measured in the facility.

Source: http://eetd.Ibl.gov/newsletter/nl10/eetd-nl10-4-ipmvp.html.
Table 4.3: Rules of Thumb for Selection of M&V Options

M&YV option

Typical applications and conditions

e Retrofit isolation
(AorB)

\' For simple equipment replacement projects with energy
savings that are less than 20% of total facility energy use as
recorded by the relevant utility meter or sub-meter.

' Energy savings values per individual measure are desired.
Interactive effects are to be ignored or are stipulated
using estimating methods that do not involve long-term
measurements.

' The independent variables that affect energy use are neither
complex nor excessively difficult or expensive to monitor.

V' Sub-meters that record the energy use of subsystems are
already present.

* Whole facility (C)

The equipment replacement and controls projects are complex.

Predicted savings are relatively large (greater than 10% to
20%) as compared to the energy use recorded by the relevant
utility meter or sub-meter.

Energy savings values per individual measure are not desired.
Interactive effects are to be included.

Independent variables that affect energy use are not complex
and excessively difficult or expensive to monitor.

2 <2

2 2 2

¢ (Calibrated simulation

(D)

\' New construction projects are involved.
\ Energy savings values per measure are desired.

Source: Authors, based on FEMP, M&V Guidelines: Measurement and Verification for Federal Energy Projects Version

3.0.
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4.62. Who should carry out M&V? ldeally, M&V is a joint effort between the ESCO and the
public institution (or facility owner). The ESCO usually is well-positioned to carry out the M&V
efforts because it already, before the implementation of energy saving measures, has conducted an
energy audit of the facility to determine the baseline, economic viability of energy conservation
measures, and potential energy savings, which has given the ESCO detailed knowledge of the
facility’s operations. The ESCO can also bundle the M&YV activities into its package of energy
services offerings. The facility owner can support the ESCO in all aspects of M&V by providing
pertinent energy or utility data, giving access to the facility or equipment, and properly maintaining
and operating the equipment or system covered by the energy performance contract. Both the
ESCO and facility owner should keep track of all significant baseline adjustments to account for
growth or reduction in energy consumption. If the public institution already has a technical team
to assist with defining or reviewing M&V results, a third-party monitoring or savings consultant
might not be necessary or practical and only increase costs.** In case of disagreements on M&V of
savings, the EPC should include a process for dispute resolution.

4.63. M&V in China. In China, the lack of metering and sub-metering, especially for heat
(see para. 3.57), currently restricts the choice of M&V options. In many past EPC projects in
China, stipulated or deemed savings have been the most common M&V method.!** Stipulation, a
contractual mechanism in which two parties agree on values regardless of actual measured data,
is by far the least expensive method to determine savings. While a useful tool to lower project
costs, however, the over-use or misuse of stipulation can increase the uncertainty of savings.
Pure stipulation is not a recommended M&V option by any of the three international protocols
mentioned previously. As the EPC mechanism matures in China, market players—especially clients
in the public sector and their supervising entities—may increasingly demand more advanced M&V
methods focusing more on measured savings or determination of savings based on utility bills.

4.64. Study recommendations. The study team recommends keeping M&V protocols simple,
practical, and not too costly, while still providing satisfactory assurance to clients that projects
have performed successfully. Experts from Chinese supervising entities and ESCOs should consult
experience gained elsewhere.

140.Stipulation is a contractual mechanism where two parties agree on values regardless of actual measured data. Energy use, energy
costs, run times, and operating schedules are a few items that can be stipulated in a contract. Acceptable forms of stipulation include
engineering analysis, measurement-based models, manufacturer’s data, standard tables, and enterprise logs. Unacceptable are
undocumented assumptions, proprietary algorithms, unsupported handshake agreements, guesses at parameters, and models based on
questionable data.

141.See Jump and Stetz 2000, Initial Application of the FEMP Measurement & Verification Guidelines in Super ESPC Delivery Orders.
142.Shonder et al. 2010, Reported Energy and Cost Savings from the DOE ESPC Program.

143.In the United States, the Association of Energy Engineers (AEE), in cooperation with the Efficiency Valuation Organization (EVO), has
established the Certified Measurement and Verification Professional (CMVP) program with the dual purpose of recognizing the most
qualified professionals in this growing area of the energy industry, and raising the overall professional standards within the M&V field
(http://www.aeecenter.org/). Many ESCOs in North America may have CMVPs in their team, enabling the ESCO to meet third-party
requirements and strengthen its own capability to offer M&V services as part of its EPC projects.

144.See Sun et al. 2011.
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Chapter 5: Next Steps and Priority Actions for Different
Jurisdictions

5.1. This chapter summarizes the concrete actions recommended by the study team for
strengthening energy efficiency in China’s public institutions, for consideration during the
implementation of the 12t FYP. Following a section on key efforts on policies, guidance, and
government support, recommended actions are grouped by key jurisdiction, each of which is
led by a specific responsible agency or type of agency and covers a specific subsector of public
institutions. The main responsible agencies and their direct jurisdictions are described in para. 2.20;
they can also be inferred from Table 5.1.

Key Efforts on Policies, Guidance, and Government Support

5.2. A central task for the government—at central, provincial and local levels—is to complete
the working system for promoting public institution energy efficiency. Important areas include
provisions relating to the setting and supervision of energy savings targets, measurement of energy
use, statistical reporting, and other elements of a public institution energy conservation organization
and management system (see para. 3.4.) Many policy and regulation documents remain to be issued
to allow work to be organized properly, especially at local levels. While the basic system was
established during the 11" FYP, the role of GOA and its working system in energy conservation is
relatively new compared with other agencies involved in promoting energy efficiency. Investments
to strengthen the technical expertise of staff in energy conservation offices at the national,
provincial, and local levels can allow for greater chances of successful delivery.

5.3.  As the policy and regulatory framework is further filled out, a large follow-on effort will
also be needed to prepare and disseminate detailed technical guidelines, manuals, templates, and
other types of instruction materials to show supervising agency and public entity staff how to meet
the detailed requirements specified in the policies and regulations. These guidance documents then
provide the foundation for the preparation of training materials and implementation of training
activities (see para. 5.7). Some of the most important areas for issuance of technical guidelines,
manuals, and templates include:

* Energy management—Work scope, approaches, and methods for properly pursuing energy
management in the various subsectors of public institutions.

* Auditors and audits—Guidelines to ensure conformity and minimum quality levels, strongly
emphasizing the specific objectives of specific auditing programs.

* Basic data collection on facilities and energy use—Central guidance to ensure that data are
comparable and reliable, and that a unified methodology and standardized data compilation
protocol is used across all subsectors at all different levels.

* Energy use measurement—Specific technical guidance for electricity and heat metering of
public sector facilities, including sub-metering and smart or time-of-day metering.
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» Benchmarking—Definition of common processes, building classifications, performance
indicators, and other metrics, based on ongoing pilots with commercial building monitoring
or energy efficiency retrofit programs.

 Building energy management—Detailed operation and maintenance of key energy-using
systems, such as AC systems, boilers, and heating systems.

» Impact evaluation of projects and programs—Systematic and objective evaluation of energy
savings and the cost-effectiveness of investment projects and programs to improve and
strengthen future work.

* Energy Performance Contracting—Guidance on the selection of ESCOs, model EPC
contracts, and monitoring and verification methods for energy savings.

5.4.  One specific regulatory area that requires immediate attention to help foster greater use of
EPC is related to the issuance of regulations allowing individual public entities to retain at least a
portion of energy cost budget savings achieved through energy conservation projects, especially
those using EPC. The State Council’s 2010 policy statement on EPC specifically allows for this (see
para. 2.27 and 4.12), but specific regulations must be issued for this key measure to be achieved.
Guidance from relevant central government ministries would be very helpful. Provincial agencies,
especially finance bureaus, need to issue specific documents and help interested entities work
through implementation.

5.5. Energy savings efforts in public institutions need specific government budget support.
Energy conservation special funds have already been established at the central and provincial
levels. It would be useful to earmark portions of those funds for public institutions (see para.
3.84). Three areas in particular need budget support: (i) financing for demonstration projects (see
Table 3.1); (ii) targeted subsidies to reduce the upfront costs of certain energy-efficient equipment
or for entities that commonly have difficulty raising funds such as rural schools; and (iii) budget
allocation for a variety of critically needed “soft” costs, including costs for setting up statistical
reporting systems, installing meters, training energy managers, energy auditing and preparation of
site-specific energy savings plans, and monitoring and supervision. These areas are very important
to advance energy efficiency in the public sector, but wouldn’t happen without special funding or
special budget allocations. In addition, establishment of revolving funds should be considered for
energy efficiency investments at provincial and local jurisdiction levels (see para. 3.96).

Recommended Priority Actions by Sectors and Key Jurisdictions

5.6.  Many concrete actions need to be organized within specific jurisdictions, for example for
central government buildings, local government buildings, universities, schools, and hospitals.
While some actions may be taken by all jurisdictions, some are specific to individual jurisdictions.
Table 5.1 consolidates the main actions recommended in Chapters 3 and 4. A first section describes
actions relevant for all jurisdictions, while subsequent sections describe additional and specific
actions for each of the main subsectors. Context and further details are provided in Chapters 3 and 4.
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Table 5.1: Recommended Priority Actions by Jurisdiction

Jurisdictions

Responsible
agencies

Actions

All

All agencies
with direct
implementation
responsibilities

. Providing training and capacity building programs for

decision makers, leaders, and specialized staff of four
audiences: government officials and entity leaders, facility
management units, third party technical and service
entities, and occupants/users/ owners.

. Placing competent facility energy managers (including

arranging for appointments, qualifications, and training).
This includes reviewing the possible application of
broader sustainability managers (to address energy/water,
recycling, and other “green” measures) vs. the use of
specific energy managers.

. Implementing reputation-based incentive programs
. Improving statistics and metering, completing

energy audits and site-specific energy savings project
preparation, preparing benchmarks within jurisdictions,
and implementing continuous evaluation of results,
dissemination, and awareness raising.

. Implementing key demonstration projects in the main

jurisdictions.

. Expanding information dissemination and exchange

through cross-province and international exchanges.

Central
government
facilities

GOA

. Piloting entity consumption quotas tied with energy cost

expenditure ceilings

. Organizing state-of-the-art metering pilot programs in key

facilities, including sub-metering

. Supporting continuing improvement of online data

collection, reporting and analysis

. Disseminating successful case studies, incl. of

management and supervision examples, and energy
efficiency (EE) technologies.

. Assisting energy using entities to undertake EPC projects

across the project development cycle (auditing, selecting
and contracting ESCOs, applying for government

and commercial financing/support, disbursement of
government funds, M&V).
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Jurisdictions

Responsible
agencies

Actions

. Completing energy savings plans in line with 12th FYP

associations and
representatives

targets.

. Piloting energy use quotas tied to energy cost expenditure

ceilings.
Provincial . Implementing simple energy audits and site-specific
rc(;vllnCI? Provincial and energy savings action plans, complete with project
and foca local GOAs or proposals.
government . . . .
facilities equivalent . Implementing heat metering and consumption-based
billing programs in northern regions.

. Piloting energy performance contracts through the
government system.

. Creating and operating EPC technical assistance units for
all public institutions.

. Developing a “University Energy Efficiency Network”
(or Green University Network) of interested universities,
with MOE support, and university energy savings

o commitments as a condition of participation.
%S(Eig[i%rr?vmc'al . Implementing comprehensive metering pilot projects,
Universities | departments, m_clu_dmg sub-metering, . . .
university . Piloting award/bonus programs, including, possibly,
representatives incentives programs where units receive improved
equipment paid through energy cost savings of successful
energy efficiency projects.

. Sponsoring internal competitions and incentives
programs.

Provincial and . Integrating energy efficiency and renewable energy

local education opportunities into school renovation projects, especially

departments in northern regions where heating is required and in rural
Schools (with guidance areas.

from MOE), . Template project implementation, possibly with EPC

school district . Incorporating energy efficiency activities and education

representatives into a wide range of educational curricula.

. Implementing state-of-the-art metering pilots to generate
data at level of sophistication needed for hospital building
energy audits.

. Implementing carefully monitored pilot energy audits

MOH in several hospitals, covering their special and complex
L | health needs, followed by the development of site-specific pilot
Srowrtmla X €a projects and monitoring of results. Generate case studies
Hospitals hgrs)girtgl]en S, and find effective channels to disseminate experiences.

. Creating a “Hospital Energy Efficiency Network™ (or

Green Hospital Network) similar to that recommended for
universities.

. Generating case studies of EPC, with concrete examples

of technical options available for hospital energy
efficiency and of lessons learned for implementing
comprehensive EE retrofit projects.
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Actions for All Key Jurisdictions

5.7.  Providing training and capacity building. A large training effort will need to be
undertaken for staff working in the various jurisdictions at central and especially provincial and
local levels. In addition, experience worldwide shows the need for leaders and decision makers to
be sensitized to the importance of energy efficiency and the various steps involved in implementing
energy conservation projects. Training for responsible staff needs to include technical, financial,
regulatory, procedural, and project implementation aspects. Four audiences should be distinguished:
(1) government officials and public entity leaders, (ii) facility management departments, (iii) third
party technical and service entities, and (iv) occupants, users, and owners, who should be enlisted
as part of broad awareness and educational campaigns.

5.8. Placing competent facility energy managers. An important action for all major public
sector facilities is to appoint staff responsible for identifying key energy waste problems and actions
to address those problems; that is, to appoint energy managers. Given the huge number of facilities
and the need to train staff in the basic skills of energy management, a staggered implementation is
recommended. The needs of large entities with many facilities and substantial energy use should
be addressed first. Training programs for energy managers need to be established and decisions
made about how to best confirm that staff meet the required qualifications, for example through
accreditation or continuous education requirements with examinations (see para. 3.48-3.49). In
some agencies or units, especially smaller ones, it may be best for staff to be responsible for other
sustainability issues in addition to energy conservation, such as water conservation, recycling, and
other “green” measures (See para. 3.47).

5.9. Implementing reputation-based incentive programs. There is a strong lack of incentives
for energy efficiency in public institutions, which this report has discussed in detail. Agencies
responsible for oversight of various public institutions should consider establishing reputation-
based incentive programs. An example would be a highly visible “model energy efficiency unit”
award program for one or more specific categories of public institutions. This could include small
monetary awards for units that particularly distinguish themselves. In some pilot agencies the
energy savings (and environmental) performance of all entities within a specific category could
be rated. Such ratings could be used as a management tool by supervising agencies. Even more
noticeable results can be achieved if results are published (see para. 3.25-3.26).

5.10. Improving statistics and metering, completing energy audits and site-specific energy
savings project preparation, preparing benchmarks within jurisdictions, and implementing
continuous evaluation of program results, dissemination, and awareness raising. Each agency
should formulate time-bound programs and plans to achieve their specific targets and implement the
required measures for improved statistics, metering of energy use, auditing and preparation of site-
specific energy savings plans for facilities, benchmarking, demonstration projects, and evaluation
of project results:

* Metering. Programs to complete the collection and analysis of facility data and basic metering
programs for all larger facilities need to be prepared and implemented in a staggered fashion
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by each agency. Heat metering and sub-metering should be implemented in a more targeted
way (compare actions for subsectors below).

* Auditing and site-specific project preparation. Audits need to be action-oriented, providing
a basis for specific project follow-up. Even so, most entities will need to follow auditing
efforts with the preparation of detailed, actionable energy savings plans that include initial
preparation of specific projects and recommended energy management changes. Given the
huge needs, such programs need to be staggered and actions prioritized.

* Benchmarking. Based on improved statistics, energy use metering data, and audit results,
agencies can start the benchmarking of important building types in their jurisdictions. This
would support the selection of priority investment projects and, when more refined, the
establishment of mandatory energy savings targets and energy use quotas.

 Evaluation and dissemination. Agencies should carry out systematic and objective evaluation
and dissemination of the results of the demonstration projects they implement (see para. 5.11).

5.11. Implementing key demonstration projects in the main jurisdictions. Plans for energy
conservation in public institution during the 12t FYP period call for the implementation of a range
of demonstration projects to be carried out by different jurisdictions under GOA oversight (see
Table 3.1). Special emphasis should be placed on demonstration projects in public buildings that
pro-actively seek out opportunities to demonstrate the benefits of heat metering and consumption-
based billing in combination with building envelope retrofits.

5.12. Expanding information dissemination and exchange through cross-province and
international exchanges. Exchange of information on successful programs and projects as well as
on issues to be resolved would be very useful for officials and experts. Exchanges could take place
across provinces or through participation in international exchanges. For government staff, possible
topics for information exchange could include targets, monitoring, benchmarking, reputation
incentives, use of special energy conservation funds, and use of EPC. For third party entities and
energy user representatives (for example, representatives of hospitals, schools, and universities),
topics of interest could include energy management, metering and sub-metering, auditing, and
specific investment studies. In addition, symposia could be used to exchange information on a
variety of topics, such as benchmarking, revolving funds and EPC in the public sector, bundling of
energy efficiency projects, and comprehensive energy efficiency projects in hospitals.

Actions for Central Government Facilities (GOA)

5.13. Inaddition to implementing its overall coordination and guidance role (see para. 5.2 and 5.3),
GOA will also need to initiate action in several areas related to central government facilities. Action
areas include:

1. Assisting and guiding the definition and implementation of energy savings plans and targets
in all major central government facilities. GOA needs to organize for this task, agree with the

110



Chapter 5: Next Steps and Priority Actions for Different Jurisdictions

entities on their savings plans and targets, monitor implementation, and provide necessary
technical support.

2. Implementing pilot efforts in facilities where suitable conditions exist to establish energy
consumption quotas that are tied to energy cost budget expenditure ceilings (see para. 3.19).

3.0rganizing the piloting of state-of-the-art metering programs in a number of key facilities.
Where appropriate—for example when different departments or buildings have different
energy use patterns—sub-metering should be applied such that each building or department
has a separate electricity and heat meter. Before undertaking pilots, specific plans should be
agreed with entities on programs to use the data for analysis and evaluation, for use in energy
audits, for definition of specific energy saving projects, and for continuous monitoring of
energy use performance.

4. Continuing with support for the improvement and expansion of online data collection and
reporting systems to monitor and analyze energy use and define energy saving measures in
key facilities.

5. Preparing and disseminating case studies with examples of good management and supervision
and showing the successful implementation of energy saving technologies such as co- or tri-
generation systems, improved lighting systems, automatic controls for heating, cooling and
ventilation, and building automation systems.

6. Providing assistance to entities interested in undertaking EPC projects. A special program
should be considered, providing support for project preparation, selection and contracting of
ESCOs, supervision, disbursement of contracts, and monitoring of energy saving results (see
also the task list for similar units at the provincial level in item (6) of para 5.14).

Provincial/Local Government Facilities (Provincial/Local GOAs or Equivalent)

5.14. Additional, priority actions to be implemented in provincial and local government facilities
guided by provincial and local GOAs or equivalent agencies include the following:

1. Specifying energy savings plans for the remainder of the 12t FYP period, in line with the
overall public building sector targets established in the FYP.

2. Piloting the establishment of energy consumption quotas tied to energy cost expenditure
ceilings in situations where suitable conditions exist.

3. Implementing simple energy audits and site-specific energy saving action plans (see para. 3.67),
complete with project proposals. These should be launched for key entities.

4. Implementing heat metering and consumption-based billing programs in northern regions
where at all possible, setting examples for other consumers and supporting heat reform efforts
in the relevant municipalities.
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5.Piloting energy performance contracts in a way that project preparation, contracting with
ESCOs, implementation of investment, monitoring of energy saving results, and contract
disbursement are all realized within the government system, establishing a path for scaling up
EPC projects in the future.

6. Creating and operating EPC technical assistance units for all public institutions at the
relevant government level, in cases where provincial or large municipal governments are
truly interested in developing EPC. The technical assistance units would need to be formally
established and might be entrusted with the following types of tasks (see para. 4.20):

» Educating and sensitizing officials in all relevant agencies at that level to the needs for
public institutional energy efficiency improvements and the means to achieve those
improvements, including the potential role of EPC.

» Overseeing the preparation of information brochures and other reference materials on
EPC, and organizing training for public entity staff.

* Maintaining an information database on public institution energy consumption statistics
and on implemented EPC projects and their energy saving results. Data analysis would
help assess priority areas for EPC projects, help assess progress to date, and assist the
training of staff.

* Guiding public entities on selection of ESCOs.

* Preparing model EPC contracts for public entities to consider, including guidance on how
to use them.

* Overseeing the preparation of guidance on M&V methods applicable to public facility
EPC, as well as case study examples of applications.

* Providing hands-on assistance for guiding projects through the various stages of
preparation, application for financial support, approval, and disbursement.

» Overseeing the preparation of case study examples of successful EPC projects in the
public sector and their broad dissemination.

Universities (Ministry of Education, Provincial Education Departments,
University Representatives)

5.15. Additional priority actions to be implemented in universities under the supervision and
guidance of the Ministry of Education and provincial education departments and with support from
university representatives include the following:

1. Considering establishing an “University Energy Efficiency Network™ or possibly a “Green
University Network” of interested universities with Ministry of Education support. As a
condition of membership, universities would pledge serious commitments to energy savings
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and resource sustainability actions and results. Members would gain national publicity and
recognition as leading energy-efficiency and sustainability actors, a priority position for
certain types of specific government support, and opportunities to exchange experiences with
and learn from other similar entities.

2. Implementing comprehensive metering pilot projects, including sub-metering, in interested
universities. Electricity and heating sub-metering should be applied to individual buildings
and departments to provide a basis for accountability and assessing progress in sub-
administrative units, as well as needed data to design good energy conservation projects. Such
pilots should only be undertaken if there is a commitment to concrete energy savings project
follow-up.

3.Piloting of award and bonus programs, perhaps similar to the well-known EnergyStar
programs in the United States. Universities that achieve large energy efficiency gains might
receive monetary awards. Student involvement would be very important and curricula should
incorporate energy saving and other sustainability topics.

4. Sponsoring internal competitions and incentives programs, for example, between dormitories
or departments, aiming specifically to involve faculty and students. Units with the most
successful no- or low-cost energy saving results might receive improved equipment paid from
energy cost savings.

Schools (Provincial and Local Education Departments, Ministry of Education
Guidance, School District Representatives)

5.16. Schools—under the supervision of provincial and local education departments, with MOE
guidance, and with support from school district representatives—should focus on the following
priority actions:

1. Incorporating energy efficiency measures in school renovation programs in northern regions
involving heating or building improvement, especially in rural areas. Such projects could
be promoted by introducing a widely applicable appraisal method for school renovation
proposals to identify energy efficiency and renewable energy opportunities. Although a
portion of the costs will still need to be covered with government funds, big improvements in
heating service levels can be achieved with a large portion of costs covered by savings in fuel
costs. EPC mechanisms could be applied, perhaps using project bundling arrangements (see
below).

2. Designing energy efficiency project design templates to be used in situations where school
buildings are fairly similar and need similar energy efficiency retrofits. This can lower
implementation costs. Within a school district, several typical schools could be audited and
various generic energy saving projects sketched out (for example, automatic control of heating
systems, windows replacement, or improved lighting). Projects for a larger number of schools
could then be put together, based on templates completed by participating schools, possibly on
an EPC basis.
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3. Incorporating energy efficiency activities and education into a wide range of educational
curricula. This can bring high value added. Awards programs for the best no- and low-cost
energy-efficiency innovations and results could be considered within school districts, similar
to those described above for universities. In schools in particular there can be significant
spill-over effects from school energy efficiency retrofit projects, despite their relatively
low payback and high transaction costs, which should be taken into consideration. The
combination of introducing lessons and other pedagogical approaches during the school day
(perhaps also special events) about measures taken at the school and the visible benefits of a
better functioning and more comfortable facility, raise an awareness of the benefits of energy
efficient lifestyles not only among students but also among teachers and parents.

Hospitals (Ministry of Health, Provincial Health Departments, Hospital
Representatives and Associations)

5.17. In addition, priority actions to be implemented in hospitals under the supervision and
guidance of the Ministry of Health and provincial health departments, and with support from
hospital associations and representatives, include the following:

1. Implementing state-of-the-art metering pilots in a number of hospitals. This can provide data
needed for subsequent sophisticated energy audits and assessment of performance over time.

2.Undertaking energy audits for a number of hospitals, covering their relatively complex
facilities in sufficient depth, followed by the development of site-specific energy projects
and energy management initiatives. Completion of high-quality diagnostic efforts in several
complex facilities, and their dissemination, could provide guidance to many others in
methodologies and technical options.

3. Considering the creation of a “Hospital Energy Efficiency Network” or possibly a “Green
Hospital Network,” similar to that recommended for universities above, with support from the
Ministry of Health. In addition to the benefits of experience exchanges and sensitizing leaders,
managers, staff and users to energy efficiency issues, such networks streamline information
channels that can be helpful for service and equipment providers to channel information
about best-in-class, energy efficient health care equipment, and hospital building energy
management best practices.

4.Preparing and disseminating case studies of successful EPC projects. Case studies could
include information on the technical scenarios supported (including, for example, solutions for
cogeneration, demand-based control of heating, cooling and ventilation systems, and building
automation systems), as well as contracting aspects, and lessons learned about implementing
comprehensive energy efficiency retrofit projects (see also Box 4.5).
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Appendix B: Additional Information Related to Chapter 3

Box B.1: A Comprehensive Framework for Sustainable Energy Use in U.S. Federal
Government Facilities

The US Federal Government spends $300 billion annually on goods and services, of which
$17 billion is for energy for a total of 1.6 quadrillion (quads) Btu (primary energy), equivalent
to 57.6 million tce, and 1.1 quads Btu (39.6 million tce) of delivered energy of which 33% is
consumed in “goal”**® buildings. The federal government occupies about three billion square
feet (280 million square meters) of space in more than 500,000 buildings, about 370 million
square feet of space of which is in leased space.

The most recent energy acts and executive orders—EQO 3423 and Energy Independence and
Security Act (EISA) of 2007 and EO 13514 of 2009—establish a comprehensive framework
for planning, implementing and tracking improvements in performance of sustainable energy
use in federal facilities. Only minimal budgets are appropriated specifically for implementation
of this program; instead, federal agencies are supposed to use direct appropriations,
incentives, rebates, retention of funds and alternative financing, either energy savings
performance contracts (ESPCs) or utility energy services contracts (UESCs).

Targets:

* Reduce buildings energy use 3% annually and 30% total by end 2015 (relative
to 2003) — for all agencies; agency-specific GHG reduction targets (2008-2020)
(plus many more on renewable energy use, water efficiency and fleet energy
improvements)

* New buildings to be 30% more efficient than current code and achieve net-zero-
energy building requirement by 2030

* Increase use of renewable energy to not less than 5% of electricity use in 2010 —
2012 and not less than 7.5% in 2013 and thereafter, at least half from new sources
each year, and implement renewables on agency property for agency use as feasible

 All buildings to be metered—for electricity by 2012 and for natural gas and steam by
2016

Requirements:

+ GSA to lease space in buildings that are top EnergyStar achievers!® starting end
2010;

» Federal agencies to directly negotiate cost-effective energy efficiency improvements
to their space with the landlord;

» Each Federal agency to designate an energy manager responsible for implementing
the statutory requirements and reducing energy at each covered facility;

« |dentify those facilities (referred to as "covered facilities") that constitute at least 75%
of the total facility energy use for the agency;

» For each covered facility perform a comprehensive energy and water audit every four
years and report total potential energy and water savings and types of measures;

» Implement identified efficiency measures that are life-cycle cost-effective;

145.“Goal” buildings: subject to the energy use reduction requirements specified under federal targets; compare para 3.7.
146.Compare Box 3.5.
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* Input covered facilities’ energy use, evaluations, projects and follow-up into a web-
based tracking system;

» Enter energy use data for each metered building into a benchmarking system, such
as the ENERGY STAR® Portfolio Manager.

Accountability:

+ Each agency to designate a senior management official to serve as Senior
Sustainability Officer, accountable for agency compliance and performance;

» Scorecards: Summaries of agency implementation status to be reported twice per
year to the Office of Management and Budget (OMB) and published as scorecards (see
Figure 3.2)

Results in federal government buildings, FY2007:

» Consumption of 353 trillion Btu in “goal” buildings, 29% less than 1985 (delivered
energy)

« Energy costs in “goal” buildings of $5.8 billion in FY2007

« From 2003 to 2006/07 energy efficiency investments of $2.8 billion, roughly half was
from direct appropriations, $1 billion from ESPCs and almost $0.5 billion from UESCs
(see Figure 3.4)

« From 1985 to 2006/07, $6.3 billion were invested in energy efficiency improvements
with estimated savings of $5-8 billion, of which $1-2 billion from ESPCMetering:
11 federal agencies have all of their buildings metered for electricity use with at
least standard electricity meters. EPA and HUD (Housing and Urban Development)

completed advanced metering in 100 percent of their buildings in 2007.

Sources: FEMP, see: http://www1.eere.energy.gov/femp/regulations/requirements_by_reg.html; FEMP 2010
http://www1.eere.energy.gov/femp/pdfs/annrep07.pdf; and http://www.naesco.org/events/meetings/federal/2007/
presentations/Cynthia_Vallina.pdf).

Table B.1: Examples for U.S. State* and Local*™ Government Energy Efficiency Targets

State/ local Targeted
government entities VETgeiE el
(State)
Colorado State Reduce energy consumption in 2011/12 by Executive Order
agencies 20% compared to 2005/06 D0011-07, April
16, 2007
(i) decrease GHG emissions 10% by 2012, .
State 25% by 2017, and 40% by 2025 (compared Staotle Executive
Florida agencies and to 2007 levels) ?2r6e(rer?gc-ted
departments | (ii) increase the energy efficiency of state ’
buildings 7/13/2007
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State/ local

Targeted

government entities el SIS
State agencies are required to evaluate the
energy efficiency of all existing public
buildings (>5,000 square feet or use
more than 8,000 kwWh annually) by end
2010. Opportunities for increased energy
efficiency must be identified by setting
energy benchmarks for these buildings using State House Bill
Hawaii State ENERGY STAR Portfolio Manager. Buildings | 1464, enacted
agencles have to be retro-commissioned every five June 2009
years.
Results: During FY 2009, total state agency
electric consumption dropped 5.8% from 2008
and 2.5% from the baseline year of 2005. 2009
reduced consumption is estimated to generate
savings of $10 million (Source: ACEEE 2010)
Reduce overall energy consumption at state-
owned and state-leased buildings by 20% State Executive
State by FY 2012 and 35% by FY 2020 (FY 2004 Order 484
government | baseline). Reduce state government unadjusted | ( “Leading
Massa- buildings GHG emissions 25% by FY 2012, 40% _by FY | by Example:
chusetts under 2020, and 80% by 2050 (FY 2002 baseline). Clean Energy
control of Agencies shall also adopt specific energy and Efficient
the executive | efficiency measures (e.g. use of programmable | Buildings” ),
office thermostats and the use of motion sensors enacted
or timing devices in rooms used only 4/18/2007
intermittently).
State
agencies,
including
all public-
Eg?sg:ations Reduce energy consu_mptipn_by 35% from (S)tfggrEﬁelcutlve
New York and public 1990 levels by 2010 in buildings that are enacted :
authorities owned/leased/ operated 6/10/2001
whose heads
are appointed
by the
Governor
State
facilities, Department of Administration to set energy .
office efficiency goals that reduce the overall energy (S)trgdtgrElﬁeé: utive
Wisconsin buildings, use per square foot by 10% by 2008 and enacted ’
complexes 20% by 2010 (FY 2005 baseline, adjusted for 4/11/2006
and weather)
campuses
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State/ local Targeted
government entities Vel SEEE
School districts and certain institutions of
State higher education and executive branch state House Bill
Texas and local agencies to establish goals of reducing their 3693, sianed
government | annual electricity consumption by 5% for each 6/15/,2087
entities of six state fiscal years beginning September 1,
2007
Reduce energy consumption per square foot .
rr?dr;[a\rl]\?yne’ I(‘;%(\:/aelmm ent in local government facilities by 10% by 2010 Egggﬂve Order
and 35% by 2015 (2003 baseline)

*The website of the National Conference of State Legislatures Green Building and Energy Efficiency Requirements for
Public Buildings, http://www.ncsl.org/default.aspx?tabid=12987, provides a list of the 38 states that have legislation
concerning energy efficiency in state-funded building construction, including student housing, as of May 2011.

**EPA has published a guidebook Energy Efficiency in Local Government Operations with many examples and case
studies on various aspects of designing and implementing an energy efficiency policy at the local level; http://www.epa.
gov/statelocalclimate/documents/pdf/ee_municipal_operations.pdf.

Box B.2: Examples of State-wide Targets for Public Buildings in Germany

Baden-Wuerttemberg. Reduce state-wide CO2 emissions by 30% until 2020 and 80% until
2050 (compared to 1990). The 2020 target is in line with the 40% reduction goal for Germany
as a whole (see Box. 3.1).

State-owned buildings use slightly more than 2000 GWh energy in 2008; related CO»
emissions were 25% lower than in 1990. More than 90% of those buildings were built before
1995. CO2 emissions are targeted to be reduced by 35% in 2020 and 43% in 2030 (compared
to 1990), with the state and the private sector providing financing of energy-efficient retrofits
and of renewable energy to achieve those goals. Alternative financing, particularly EPC,
is expected to play a large role. Information and training of staff is another measure. The
state will also support municipalities and schools in drawing up climate concepts, including
assignment of responsibilities and development of time-bound action plans.

Berlin. The Energy Concept 2020 targets a reduction of overall CO2 emissions by 40% by
2020 and 85% by 2050 (1990 baseline). The public sector is expected to reduce energy
consumption by 20% by 2020 and CO2 emissions by 37%, based on increased use of
renewable energy and decentralized cogeneration.

Data of federal, state and district-owned buildings are still incomplete (square meters, energy
consumption and facility status), but the short-term goal is to complete these and collect them
in a publicly accessible electronic data-bank. This would be the basis for city-wide improved
energy management. In the mid-term, it is considered to require public building owners to
check whether EPC is feasible and to extend the existing EPC (see Box 4.4) to include
building shell measures (ESPplus).

Sources: Baden-Wuerttemberg Klimaschutzkonzept 2020PLUS, http://www.um.baden-wuerttemberg.de/servlet/
is/76162/Klimaschutzkonzept_2020PLUS.pdf?command=downloadContent&filename=Klimaschutzkonzept_
2020PLUS.pdf; Berlin Energiekonzept 2020, http://www.berlin.de/imperia/md/content/sen-wirtschaft/energie/
energiekonzept.pdf?start&ts=1302593601 &file=energiekonzept.pdf.
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Table B.2: Information Tools and Networking Resources for the Municipal, University,
School and Hospital Sectors

For the building sector in general, Energy Star, a joint program of the U.S. EPA and the U.S.
DOE, provides information resources on energy management strategy, a benchmarking and
energy performance rating system and an annual recognition*” of top performing buildings. A
dedicated buildings webpage provides general and specific information for various subsectors,
including government, higher education, schools, and hospitals https://www.energystar.gov/
index.cfm?c=business.bus_index)

IT-Toolkit on Energy Efficient Retrofit Measures for Government Buildings (EnERGo)

An electronic tool assisting in the decision-making process of energy retrofits of public
buildings was developed within the framework of the IEA Annex 46. It is based on the
experiences and best practices in the United States, Canada, Finland, Denmark, and Germany
and comprises ten different tools for consulting, assessment and information, namely:
1. The assessment of the energy consumption of a specified public building compared to
a building with an average national energy requirement (to be selected from almost 20
different types of buildings)
2. An electronic protocol for the detailed collection of building data of an existing
building
A checklist for the correct operation of technical building systems
An energy audit protocol including auxiliary programs

More than 70 examples of model building retrofits

AN i S

Descriptions and statistics of various retrofit measures, including building envelope,
heating, ventilation and cooling systems, lighting, domestic appliances etc as well as
operational and management-related influences

7. Acalculation tool based on German standard DIN V 18599 to evaluate the actual
condition of buildings and a variety of possible energy retrofit measures

8. Aqguideline for projects carried out under Public-Private Partnerships (PPPs) EPC:
Renovation measures are financed with private funding and investment costs are
repaid from the energy savings.

9. A calculation spreadsheet for the financial evaluation of PPP- or EPC-projects
10. Exemplary PPP- or EPC-retrofitting projects

EnERGO immaaiiong, ==

IT-Toolkit
AL T lwm“mmwm

- = — Lk L] Lk = *h
Available for download at: http://www.annex46.de/tool_e.html

147.“The EPA provides a variety of opportunities for external recognition. Individual buildings that perform in the top quartile are eligible for
the ENERGY STAR label (www.energystar.gov/index.cfm?c=business.bus_bldgs). Organizations that partner with ENERGY STAR and
achieve a 10 percent energy reduction across their portfolio can earn recognition as ENERGY STAR Leaders (www.energystar.gov/index.
cfm?c=leaders.bus_leaders ). In addition, ENERGY STAR Partners may apply to be recognized as an ENERGY STAR Partner of the
Year based on their accomplishments across an entire organization (www.energystar.gov/index.cfm?c=pt_awards.pt_es_awards).”
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Hospitals
Healthcare Energy Guidebook
Results of the Healthcare Energy Project, November 2001 through December 2003

American Society for Healthcare Engineering (ASHE) of the American Hospital Association,
2004. http://www.ashe.org/e2c/resources.html

The guidebook “profiles the U.S. healthcare market on size and energy-related characteristics
and provides energy benchmarking data that can be used to make meaningful comparisons
between healthcare facilities. The intent of the guidebook is to provide assessment of
practices, methodologies, and technologies being applied for the purpose of improving energy
efficiency in hospitals. This guidebook will enable managers to gain a better understanding

of the key characteristics of healthcare facilities that have lower energy usage and those that
have higher energy usage. Managers can also look at practices that seem to make little or no
difference.”

The e2c website also provides case studies—organized by climate zone, annual recognition of
outstanding hospitals, and so on.

An example of the benefits of introducing energy management, assigning an energy manager,
communicating success to staff, and so on, in a large corporate group of hospitals in the US is
described in http://www.energystar.gov/index.cfm?c=healthcare.bus_healthcare_providence_
health

Universities/Colleges

The Association of Higher Education Facilities Officers (APPA) provides information,
training, and research on four core areas of competency, including energy, utilities and
environmental stewardship. It also offers credentialing and certification programs; see http://
www.appa.org/FourCore/index.cfm

The American Colleges and Universities Presidents’ Climate Commitment (ACUPCC) has
partnered with the Clinton Climate Initiative (CCI) to exponentially increase the number

of large-scale energy saving projects on campuses. ACUPCC signatories are able to take
advantage of the benefits of CCI’s Energy Efficiency Building Retrofit Program (EEBRP),
including pro bono energy efficiency master planning and project support and access to CCI’s
established relationships with leaders in the building energy efficiency industry, including
financial firms, project contractors and implementers and manufacturers of energy efficient
building technologies. The ACUPCC and CCI have created a best practices toolkit as a
resource for signatories interested in learning about and carrying out EPC. Source: http://
www.presidentsclimatecommitment.org/resources/eebrp.

Schools

National Energy Education Development project: http://www.need.org/. It provides resources
for teachers and students

Office buildings

Building Owners and Managers Association (BOMA): Provides training, resources, awards;
links to the GSA sustainability webpage; http://www.boma.org/EverGreen/Pages/default.aspx.
In 2010, BOMA received an Energy Star Award.
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mprovement in energy efficiency by 2012. Through 2009,

The International Facility Management Association (IFMA) provides information,
training, and certification of sustainability facility professionals; see http://www.ifma.org/
sustainability/.

State and Local Governments

Energy Services Coalition (http://www.energyservicescoalition.org/) is a national nonprofit
organization composed of a network of experts from a wide range of organizations working
together at the state and local level to increase energy efficiency and building upgrades
through energy savings performance contracting. It provides a wide range of resources,
especially to state and local officials and experts, among others best practice examples, but
also training and model documentation.

ICLEI-Local Governments for Sustainability (http://www.iclei.org) is an association of
over 1200 local government members, committed to sustainable development. Members come
from 70 different countries, representing more than 569 million people. Shenyang is the only
member so far from China. ICLEI provides networking, training and information resources,
including a municipal clean energy toolkit; http://www.icleiusa.org/action-center/tools/
municipal-clean-energy-toolkit/energy-efficiency

Energy Cities is the European Association of local authorities inventing their energy future.
It was created in 1990 and represents now more than 1,000 towns and cities in 30 countries.

It enables the exchange of experiences, the transfer of know-how and the implementation of
joint projects; http://www.energy-cities.eu/spip.php?page=index_en

The Covenant of Mayors is a movement involving local and regional authorities in EU
member states, committed to go beyond the EU’s energy and climate goals and curb their CO-
emissions by at least 20% by 2020 through energy efficiency and renewable energy actions.

It has 2665 signatories, representing almost 130 million inhabitants. Covenant signatories
undertake to prepare a baseline emission inventory and submit a sustainable energy action
plan outlining the key actions they plan to undertake. They can receive promotional, technical
and administrative assistance, tools and methodologies. http://www.eumayors.eu/about/
covenant-of-mayors_en.html

More than 1.600 cities, municipalities and districts in 17 European countries are members

of the Climate Alliance of European Cities with Indigenous Rainforest Peoples, a network

of local authorities committed to the protection of the world's climate. Member cities and
municipalities aim to reduce greenhouse gas emissions at their source, committing to reduce
CO: emissions by 10% every five years and to halve per capita emissions by 2030 at the latest
(from 1990 baseline). The Climate Alliance also runs the Covenant helpdesk of the Covenant
of Mayors, facilitating the process of local authorities to join the Covenant, and develops
methodological tools. http://www.climatealliance.org/
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Appendix

Table B.3: Examples of Guidance Materials on Operation of Key Energy-using Equipment

Implementing power management in offices - New York Energy $martSM Offices
Project, http://www.nyserda.ny.gov/Publications/NY E$-Program-Reports.aspx.

HVAC Conservation tips and other; http://www.boma.org/Resources/TheGREEN/
EnergyResources/Pages/HVACConservationTips.aspX.

Energy Efficiency Retro-commissioning. Retro-commissioning is the systematic
process of verifying that all building systems perform interactively according to
design intent, that they meet the operational needs of the owners and occupants, and
that staff responsible for operation and maintenance are sufficiently trained. The

goal of this service is to improve system performance, operation and maintenance,
energy efficiency, occupant comfort, and indoor environmental quality of facilities
and equipment that have been in use for some time, for example, at least one year in
NYSERDA’s FlexTech Program. Retro-commissioning does not include replacement
of significant HVAC or other building components, but rather focuses on the
verification and identification of proper control strategies, sequence of operations,
operations and maintenance plans, and other building or system optimization strategies.
http://www.nyserda.org.

Improve performance of existing boiler/heating system: e.g., http://www.aceee.org/
consumer/heating - improve.

Inspection of Boilers and Air Conditioning. Articles 8 and 9 of the EU’s EPBD
require establishment of a system to inspect hot-water boilers used for heating. Member
States are permitted to set the inspection interval for 20- to 100-kW boilers. For boilers
larger than 100 kW, inspection must be done every other year (every four years for gas
boilers). The directive also mandates “one-off” inspections of the whole heating system
for boilers larger than 20 kW and more than 15 years old. The EPBD provides EU
member states the option to forgo an inspection scheme in favor of a public education
and awareness effort that offers advice to building owners about the importance of
proper and regular maintenance of boilers and the benefits of ensuring proper boiler
size. Member states have been split on their choices. Finland, for example, chose

a national information campaign for boiler replacement after determining that the
expected savings from inspections was only €7 per year for each system, while the
expected cost of an inspection was €50 to €100. The Dutch found evidence that
periodic inspections resulted in energy savings of 5-35 percent. Another option some
countries have chosen is an inspection program for boilers larger than 100 kW and an
information campaign for smaller boilers, which have smaller returns on investment.
The inspection of air-conditioning systems larger than 12 kW is also mandated by
Article 9. The inspection is intended to verify the operating efficiency of a system and
to check that it is appropriately sized for the space it is servicing (see Ries et al. 2009,
based on information from Antinucci 2008; http://www.epbd-ca.org/Medias/Pdf/CA _
Annex_2_Inspections.pdf).
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Appendix C: Energy Efficiency Initiatives in the Hospital Sector in
Germany

Information about the German program to certify energy saving hospitals

Germany has about 2000 hospitals with a total of about 500,000 beds. Approximately 35% are
hospitals in public ownership, 38% in the ownership of non-profit organizations (churches etc) and
27% in private ownership. The number of hospitals is going down (7.5% between 1999 and 2009),
in part due to bankruptcies. (Source: Statistisches Bundesamt).

The hospital financing system is a dual system, whereby investments are financed by the relevant
State (for those hospitals that are included in the state hospital plan) and operating costs are
financed by health insurers (fixed amount per patient, based on diagnosis). Public funding for
investments is scarce (the investment bottleneck is estimated at €12.6 billion; Source: Krankenhaus
Rating Report 2010), and hospitals are more and more relying on credit financing.

In German hospitals, total annual costs are about €70 billion, 60% of which are personnel costs,
and energy and water costs amount to about €0.5 billion. Energy alone has a cost share of 2-3
percent on average, 8-9 percent if personnel costs are excluded. (Source: Leittretter, S. (ed) 2004:
Energieeffizientes Krankenhaus — fiir Klimaschutz und Kostensenkung. www.boeckler.de/pdf/p_
edition_hbs_154.pdf).

The energy savings potential in the German hospital sector is substantial: Annual energy cost
savings are estimated at €600 million and the annual CO: reduction at 6 million tons (Source: http://
www.energiesparendes-krankenhaus.de/).

Table C.1: Benchmarking Hospitals in Germany (VDI 3807)

Heating Electricity
Number of beds and _ Mean (or | Meanvalue | Mean (or | Mean value
type of care Sample size | median) of lowest median) of lowest
value quartile value quartile
Number kWh/gross square meter

0-250, basic care 102 24 14 4.4 2.7
251-450, regular care 76 20 14 55 3.8
451-650, central care 46 26 17 6.4 4.0
051-1000, maximum | 57 26 19 6.5 3.0
> 1000 31 37 22 14 4.0

Source: Klimaschutz- und Energieagentur Baden-Wiirttemberg GmbH http://www.kea-bw.de/fileadmin/user_upload/pdf/
kem-leitfaden/Energiekennwerte.pdf.
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Appendix

Hospitals are in general good targets for EPC since they have very substantial energy consumption
and have incentives to reduce energy costs to reduce overall operating cost without a threat of
having their overall budget cut accordingly. Furthermore, EPC contributes to financing older
hospital infrastructure which is difficult to finance otherwise (see Bremerhaven experience in Box
4.5). Typically, EPC measures in hospitals are quite comprehensive, covering HVAC, lighting,
energy management systems etc.

The technical director of the Bremerhaven Hospital (see Box 4.5) is very sceptical of hospital
energy benchmarking, since hospitals are very diverse, e.g. regarding outsourcing of various
services and implications for energy consumption, or type of building (for example, compact, high-
rise buildings requiring substantially more energy for ventilation than spread-out buildings).

30 hospitals received the certification ,,Energie-saving Hospital“ since 2001 (http://www.
energiesparendes-krankenhaus.de/). Certification is valid for 5 years and requires fulfilling two of
the following four criteria:

¢ COz reduction of at least 25% over five years

 Continuous reduction of energy consumption, and consumption is below average benchmark
value of comparable hospitals

* Long-term optimal energy consumption, and consumption is below the lower quartile
benchmark value of comparable hospitals

Facility carries out energy management.

One third of the 30 certified hospitals use EPC to achieve savings; in these cases financing is
provided mostly by the contractors. In the other cases, investment financing is from own/public
funds, with some grants for specific measures such as investment in biomass boilers, or solar-
thermal or solar-electric equipment.

Typically a wide range of measures is installed, necessary to achieve the criteria. Among the typical
measures are decentralized CHP units, solar PV, improvements to ventilation and air conditioning
systems, steam, hot water, and compressed air production, heat and steam distribution, use of
variable speed pumps, thermal insulation including energy efficient windows, daylighting and
energy efficient lighting, energy management system incl. building automation system. The soft
measures include training of maintenance personnel, user motivation and similar.

Results of the certification program:

+ Annual savings of more than 32,000 MWh/a electricity and more than 110,000 MWh/a heat,
equivalent to electricity consumed by about 20,000 persons in Germany and heat consumed
for 910,000 square meters annually

» More than 55,000 t CO> reduction annually
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* Cost reduction in hospitals:
0 100,000 Euro - 2,1 million Euro annually

o in total €7 million annually

Source: A. Dickhoff (2010). Vorstellung der BUND-Auszeichnung fiir den Klimaschutz im Krankenhaus. Bund fir Umwelt
und Naturschutz Deutschland (BUND) e.V. Berlin, 13. Dezember 2010 (see http://www.greenit-bb.de/assets/files/Greenlt
RZ BM _NEST 13 12 10.pdf).
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