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FHfERMEN S S (Ellis et al. 2004)

2.1.3 HEERBEHERE (B 17 %)

A—8=3 THRARTRHEIIC, 2010 AFDIRBFHRA AP EDO TR ONT, S TOETEH
TELT —FNAFTEIZDIT TIIRNB DD N A —EAR_=T DS OT~TO EU BBV E
BEROINE T EE T, U E H ORI KA LT HIE0 02 FACHEH I A R 2 T 0| PSR
ICTREIDESADHD, LV THlE TIFRWESD,

[E AU 2R B R A2 5540 (UNFCCO) IZ DL K E D E B EBEIZ LD L, ThIR A LTG5 1 O4
FlIPEH EIX, 2D T R COEEZAFFLTHEM 1 & 5160 Thy CO, ETHISND, 72720, 2O T
IFEUFHNERE 10 ZEFO 9 BEOLOULIE N TWRWRICHEREZE T 5, HEMRZextkE L
ST IORFIRIX, AFF 2 {5 2750 JThy COLIZET DA, ZHUlh 8 WEOTFT —ZLovg T
AJALR

THHEIZIAIESDERAONDLOD, a7 e 774 F ORFHEH EIZSHITREWVETHRISILD,
T ITAFTITONWTIE, ERT1E 6800 J7~3 (B CO, I K55, TLTEI T D 2008~12 D AFIFIL,
CO, DIHDT —HTHHH, [BEMNRT VA | OLAITHERSE 2430 JTh CO,., MHFEL W)
VA | CIXAERM 7{E 2540 The CO, 12725, ERIEOH 3 RERIH A ZETHRFSN TV A,

LU DG, ZIHOEEIZEEL Tk, L FOREEE T XX ThD,

B2, ZNHOE 2 BARFIPEH B2 TI5 MG TEL 0\ TIX/e\, FERAD =X LB NN O
KPR, WTHUZBINT 2581280 TH, [HREGREES 5 55 1 HBXO 2 I, [FH 7 5 1 HBX
W4 ST ERB IO G B A ST 23890 TIREST, E5I2, T 17 S ES<HEH &
BB D700 5%, AL 5312, JE 2=y OBERB IO FI2I3 B B T D B 3 28

§ UNFCCC Db & TIERE LD E RIS FH Il E | [T XK &2 Lo 7o 56 ) Tt E Lo 7o G ) TBINEY 725t 3R
BLolo B 10 3 ZAT QP FUADBE RIS TND, TR KEL ST 1OV FIA @Y 3 CTIcE i Ho0
IZBILERT I R OBORHTE O EZ KL TRY, o TR—ATA L B X 6NHLDTHD, Tz, BN xRk AL
ST E IO T VAT BREFZENTODL DD FEZENBER 7 m A THY EF O TOZRWBERFTEZ KL
DThHD, ELT, TR LB GG 1OV TR | RO FA WS FEAEL T DT D DR ER LT T VAT
FTEZRUN,

" Paragraph 5 of Draft Decision —/CMP.1 (Mechanisms), principles, nature, and scope of the mechanisms pursuant to
articles 6, 12, and 17 of the Kyoto Protocol (JREFHZE~/CMP. 1A =R L) FEGBEE S 6 55, 12 =B LUN17 SRiC
ESRAN =LA, HE ., €% 5 357 57)



FHINTND, ZAUTFRIC, IR AT ADF AL D N AR PEH &R L OWINIRIC L Db & &%
HEZHT 2720 DOIE N EE OB IR DR ADOFEMPEH H #kOfE | F12Y &I T 218722 15
DR LTI L CWDS, BT 774 FLus T ORE1E, ZNHDO B4 S OREi- 2N T
BHIINEHEOL72W0 GEBIEER) ,

BER A = X A DR
FElpR ki B 5| NH1y s IE RIS cpm
(517 5)
. } o B} n , %34 1 HD
A5 B iy Biin g Biin R L
SR E B ® O O O 0 O O

53 4 7 HHE 8 HZHSLE

B o 3B T © © © © © © ©

%5 4% 1 HBXOZEUCHES
TRESNIIE S OB HE
S, EBLUMNA—LEEEID
Fo THHIEN TWDH D &R
LT RTOBEEY RS AZS @) O O ®) 0 0
W, HEHTEIC LD AN A7
PEH R B L OWRIRIZ LD A
AR EROHEEZI1THTZ
O OFE P B OFR E

%74k 4 HBIOZUICHES
TIRESH IR OB O O O O O @) O
S&,| [EHRBEEORE

HHAR2HEEFE T LR 1IEHBE
QLU TRES NI
FOEMITISE, THOT
BN TWDERH O H D
o EDIPEH B Skl dbmad
HAE ST,

9745 4 HBLOZE TS
TR ESNT A OB
SEHE 3L ITHL 4 THDOTE
BT DL DEED . H 3 5
7TIHE 8 TR S<ENY £z
DOUWTH R AR T B OHEH,

[ - Watanabe (2005b)

55U TNOOE A BERTREEES 17 RISHESEERPEH BIRG [ ~OZIME 272 L7z LT
b BT LOREPE L EX T X TRAESNDDIT TR, N— =3 (TRLIZIDI, EH &L, v T3
RRED 2~3%., VI7T7ATIE 30%ICHIFRT DA REMED DD, O LI TRNEZ RITRIC T DL, 72T
SNORFEITFER DT UER CO,FEEE L2256 LIV (FBXED) .

F =12 PREGEEORFIPEH B EZIEA T D228~ T, IRy b 27 R | 25 [ X 23 28130 E
THD (Byhex7), [y b =7 ITIEFE T, CORFIED, AR ZRBOR O EMIZL->Thebs

8 Paragraph 2 of the Annex to Decision 18/CP.7: Modalities, rules, and guidelines for emissions trading under article 17
of the Kyoto Protocol (%E 18/CP. 71 M EE 17 SIS B IS | D= D J71E HHI, Fa81 1 B EE 2
RTTT7)



NI=bOTIERL, FEOEVITE 7 —ATOHEHENL EH ERHEGHEEED BAEE FEl>THDHIEND
HIZHENTZEVIZEER T, Ry b 2T ORGNIZ LT, B EEDORBEREENHLMIE DD
DI TIEHARON, ZUEESFHEVIEEEDORIEICHD BB EZ2DNA LI T 2B AbH D, By ke
T ERDHEHEIR RIS F17e<b b3 NT2b DO TH D, TDT=d | bLEB I Z LT HIE (L THRT
OENFAGHREEZED BEZZEA TR RO &EIT, FEEEE CAE BRI EIV T oL
DI DIEAD, WD ZIE, HEH &% B [ETHI T 20 0ITRy b =7 Z AU, JEH & B
DTOIRWGE AT, RO BTN 22812705, £ Tl bbb liE e E OB B
FEIEE T HELHESN TODDIC, ZOEREE VUL, BREEEERMREE TN DRITH, HE
HERG | &) FE SRR B O fa R i3 3,

2.1.4 FEA D =X LD

AR O L3I0, FHREKGEE DS EU WS L, HEHERG PV 7572 8O 7 F a2 /7 — /L3 H
SNHIDNTe>TH, ZNHDOET JI ey i HRHITEE K> T0D, LLEBRITIE,
TICHRR L2300 EREAYE/ITBEEAIC EU-ETS ICBEMERSHD J1 a7 e £+ 50138
W L RT v VR FIEREGEELDG ., U747 0ul T DIFINRT |, 1208, a7 Ev oA
FE T UL HEME R E (il 72 [E TIEZRV, CDM OERGR EORT L VI 72 @ as, 0
RT Ve T RTEBLITELNEVDE, BEDLW, ZO B HIEL, CDM HESICIHER T 2k
RNTBNDBELTNDBIEE, FRICARANERE ZLDETRIDBRREL TNDLIEICHS,

RIS, SAER 17 ZICHE SIS RELL (AAU) ORGSO TH, FiBL &30, il
TR R EEL, Ry b= TN b 3 OORIENH D,

T RCORFAD = A LIZERTHINODOREEE 2 DHE, TO%BEAEIINIZHT=/2 A, >FD
GIS REWNHEH EEB I E DY 7125 T SBARARBE I THMEIZHYF57,

2.2 TLWLVFE

221 Y=Y M/T)—2FBERX—L (GIS)

TN — FEAF— A (GIS) BL OV Y —r AAU EWVIORE&EIL. CHE TIOR8 i E =S 17
ZROPEH EBG | BE ORI R LT D7D E R ST, [7V—2 AAU N, GIS 258 ® ., Bilisiu
7o BB E B NFAT ADHITENAE Z LD FFDOBLETITHOND T XTH AAU F5IZxfLTibil
%o [GIS X, KOHIE LENT=ZV—> AAU BG5S | DfEFATHY , AAU OFEHTHROLNDE &5 FEF~
BV MIERLIZD HDWE, FTEDIEE) (FEEH T 07T 4 =X —ffiBieDBE L KUEZE
(BT S RE SRR B2 L) 2R RANICER L 720 A0 FH S THZEETEL T AAU Bi8l%
1790 MRERITIX, BIEZ I N—R V== 7| BEZE TV —=2 7 | EEFRL TS (World
Bank 2004), ZALEVIRFEDE A T, IR AP EOEFMICHEBRL 72 W BRI E 7 oy =
IJMETRCELEEbH D, GIS 1L, 720 FEDHI AL EPNHIE S LU TE % OKBEBOR kL 2
O THD LI, EEIZBITH5EIT, 720 FEEEWTEEO —EHRETEEIND,

PLUF Tl BEFE SIS SN\ T, GIS ORFrEET A £ 05,

GIS DOLDDREREFTL, GIS DN—=R TV —=2 7 - Tuy= 7 MpbEA ST AAU 75, 1 &
FICIOIT, EEROPEH BEHIRICE > TEITHSNTOD R THD, D72 AAU RFIEDHG 2 HY



BB EMNR BRI T DI TR THLEEBIT, BWTFETHZ T AL T WEE IR
PAEFRPEL DD AAU 12X DR BN, TTHICSb20mEMEE2 b 7267 (Fyh- =7 &)
(Blyth and Baron 2003; World Bank 2004)

GIS DHHYOEDDEFTIIZHIMETH D, GIS TiX, JI LiEST, EORFHOPEH AR EN 7Ly he
L CRODBIDNZHIBRA 720, $E57C, 2008 F-LARTOPEH BN E IOV T, B4 O AAU %
Boiin- G952 &0 C&% (World Bank 2004) . HEFRERTT 7 0o A7 R oA T &% D ERUPT 7
177 A%, WhpAM IZEDRH7L Vo N ST 57012, Y FEEBERE ), 780 FEITZZ
DOFHIOHLE, 2008 FELLFTOPEHHNREIZF Y 32 AAU 2885795, GIS OHLETIE, WSO D5k
FEDETZEI TR, 2012 FLLRFIC BT DI EICX LT AAU 2B i35 gEEbdH 5
(World bank 2004), ZD5AEELTIL, 2012 FEETOAHDRPEHBIRENMESNDLZE, TORHE T
TR OT ey 7N ThAHZE, RO HEH EHIRA FTREMEDS m W&, 7 ENB oD (FAL LT
L —ADZERM) .

ZDIHREA LT — BOZERMEIZLY, GIS 1%, FH—HFYF LSS EOHIEN Hi LH7e 7 a
VI MIEBEIF AT E VIR AL 72505 (R REBIRIRZIE) .

VIR TN —= 2L TV BB E RS 17 SIS GIS Tt 2V —=u 7R8NS %
T etk % | A AIIZFE0 FEMNZERSH TV (Blyth and Baron 2003; World Bank 2004) . FD7=8
RE I OMEEE | ERIPBERECHEH B ORI 72 Y | GIS D3R T TR AGD DI~ 7= ThAHTEE
DEMTIY, ZfEZE I IR AL T e Al L 7a B ) FE O W & S0 RIS NS5, Zhid, AAU O
HEIZBI 958 — ORBEICHH LT HDIZEVDIT AR ThD GEBMEEMR) . 12 A E O RRKGEE T, FF
IZE=ZV TR AR EICBE L BREEBLH 2 BT T 57D O Ul el LA M55 LT, §F
HDOBEIRLCESDRENE TS, GIS X2 NSO ED BB 2T+ IO I E e a R it4
LBk,

GIS IZIFLL ED I B ®HA05, — F TIRD I 72K LT A 031355,

HFERIT T TODDIE, KW EFTROY AT GHANDENLD) | iU AZ (AAU ik 3B L
LTV BEIMHTFOERIAY (v MEE N T vy =7 N P ERIEZE T TE/R20) L GIS ©
B Y E BT VA (Fay =7 NP &HIEE ST TER) | BUR OB RS (RARNE BT O
WV AD) 72872, LinL, ZRBIET T, GIS BEAORE TR, Jl BXOEEES 17 FKikk-3<
e P BB Iob @+ A8 ChHH(World Bank 2004), 5 17 S5 FIHT 5= Ok M5
PRIE AE EOLFE I (1) LB B AL (AAU) ST 57 ar THREBILIZEBY, i RORE
DOEDTE GEBHEL), EOO0LSORBEIX, V7 -2V —=0 7 DBAED . HEHHIBEOE=40
7 ERRGRETHS (@72 MRV), 3 CIZib_7=d512, Y7 b TV —= 7 a7 MOPEH HIR &4 B
BT AE A SR D BREICRPES LW Bl 2/ Db DB & ELNDHZ L1, JT LHELIZHAIC
GIS ORZBREFTHLHH, FFFCHMEICHRVED, ol 7en, YTV —=0 7 0P IR S
BIRDEREICOCILW T BV =/ hDOGAE, ENTEIT O AAU 22070y 27 MIEIN YL THRENTD
WO FEHEN IR ONSTE, T2 BEDEREE LN O B THEDONLERIEL 2055, ZNH0
ZLEEZDHE, BRI DBURFNZOERGICOW TR IEEZ R EL T, [ — 7 BEHIETHD

® ERUPT i, THEHEINEEALEE AAFL) Bk T 2558 TH D,

10 HH B R EE [E O BREEATENRI B 2 A7 7 4 — AL, 5 BEBSEHICI2) SFHIL 72 (ry T e 7 T4 Tl E O FE T2 X2 DN
gk S AR BT T =27, AHBREEE =2V 72O T2 VORIl B R 2013, CETHoic#E ST
DN T =2V T HIERFEL QODENIZET, (510852 5N5D1%, =2V 7 OFER M TE, B
RRFEICHFITEASN QDA THD, EITER XD AM ik D121 VHFEML, FHIM S I OR ML
TREEPEE . gk, EEE IOV TORBMRDLEVIZEEERL, AM fisk (BT 5= — X &2 2= 3720,
T T HECRRE AT AR/ AN FAE T D512 (5128 52 5315 (OECD 2005),
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GIS 23 O AAU BU5 | O 72 I 4L FIEER BN T2 T Bz BT 720 BRI, GIS 2/ —
R 7)== TIZRBRETH D,

GIS 1TV FEEBEWFEO _EHFTEE éw:)tzsb BARMHIEIXSEZETHD, Lol mlRD
Eiaic KALL ., 055 R/ NRIZINZ57-20121%, 7 ey MBS THNLIL Py DE
=XV RGOV T %%E%nﬁ&)é/\%f%éo bbb DAL ZE 2—OH T, FadtfE,
N — === T DY FEHL, ZHHDOET GIS & A REIC T 570 D Hm L EE R IT 5%
M2 4R 7= (Chmelik 2004; Feiler 2004; Trusca 2004), fa@iLyEncahnil, EWFEEICBWT
GIS 7uy =7 b~ BMEZEDOBINZEMET 721 T, AAU OBERICEE 455 o R (T XED) 12
KHALFTDDITHENLDTEAD, 728725 | Bl A DR LS TG U, BEWFEETFEY FEM DLW
I RSILADGTHSD, Box 110, HAREZAOAF T LOMT{Th-27—r AAU BB 7 a2k
WZDOWTRELLIR RS,

2aF T, EOMEL XL HEH BB 2L C&7=, JLIX, & 2 My oS5 6 REEZER
SOAEGBEZT  BIMMEDBEAERFET HE VYA BIDDT-0  [FRELET if;u\&%zm 67‘_0 A NF T
i, DX EHEr P X 2B Lo DI ANM AR TE WL, FEORFIEIL, BN AHEZAIIZE
LT R L7,

WA DO—FFHILL T, RAOANFT DOEEAR R D=T U778 2002 £, (EAPEELOR TS L. AAU &
RO R BIT HID, K9 30 1123 BHEOMERE THEH BEHI T mY = 7 M EIT L ARV IMERZOHREE EL D T
FEREFITBEET D, REBMAL, FEOREELIER T 528, HEGEHEEENHTHIE, ANFTIZ AAU &
FYTHIEEVIFFDHLET, AAU OBfiRZRAEL 7= (Fischerova 2004; Mojeek 2004) ,

A RE T, BIROFHNG, AAU OB 5, FiicGISTIOBERAERIL T\, il BU IS L, 7% 332/
TV S ND L1 fotot_é:f A NF T EHFIESOHICZO HaEEHELED T D, RIBIFIZS DOLEZ A,
EU-ETS O G L/t Niigk COHEH BRI AL L. DL Mgk AAU ZEHEE]0 4 T, EU-ETS D
HEZTHltix s AAU ﬁ*p?ﬁ%mélf%ﬂéﬁm RO OB A@ L T, BUA % AAU ([ZE 9 AZ LB ETL TVA
(Fischerova 2004; Mojeek 2004)

Box 1: RENF T DARNPEE HARDFGFEEDPZDL =2 —2r AAU 2859
P B

7U—2 AAU BEW GIS EVOEEIT, beblidny TOREIEE ) — b3 5 B TER SN
72H D72 (Tangen et al. 2002) . REIHEHEZ W AMOT X CTOEIZEHT22ENTES, GIS D
RT Lo Ias T U774 TR EVA, 2005 12 EU IR Lo 72E, $70bb 7 v )T
LI —==T I RERRT v BHHEE Z HIL TS (Blyth and Baron 2003), &5, T HEREREE
EThbivbhMTole A28 2—C, EU F#UNEES GIS IZBLER > TODZERH LM -7,
ZOHEELT, BHRLZ GIS OFAITIZ T, EU IS L7558 IPCC 5550, REUBLIREE i % 45
G NIV RS BEHERG IS Vo7l 07 aia /7 — N mHENA7=012, J1 7a
VI e BT HDMNHELNEWY S HIT HLD (Chmelik 2004; Feiler 2004; Fischerova 2004; Ja—
worski et al. 2004; Kozakiewicz 2004; Trusca 2004)

222 ERFEHEWSIFIED) VY

{mlb>%7l/“)yk%ﬂﬂﬁﬁaﬁ“é%5U\<‘:00>ji¥£zt E N PEH BERGIH 2L T At E DTS
LV ISHDHIETHD, ZORPILZMEST2012iE, B AT B OENPEH &G IHIEZAIRRL ., £
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Z BU-ETS 728 1 ZNDOHiEV 78R HNENRH A, #5958, AARDHIEDSINE L AT D
FEMD, DT CDM R0 JI Z#EU T, ZL Uy AL, ZNEEN TSN BE 8T 3572012
iz 53012705,

ZDIHZ, AAU OIS TEITHEIILS EUA O T EU FHEUNBEEMSE T EENOIZL Ty M I
BLF<KAR JI av /MO R E A A CE D720 . ENPEH EEG I E OV 713t [E )52
Loy e BT 5 ECRE /IR IR T D, EUA ICERD T, I Z 7P ENPEH BB E AR E
L7ZEDDEOZL Uy DA TYH, RILIERNN R D, 5T, ZOBIRBEAEHZ L2, B ARDEUT
MFE, R SEEEDINEDNDHET-I7L PRI TED,

2 DL EOPEHEIBIHIEZY 7385, TG OMREMEN B 5720, — %z, JEHEIE T
BROBYRYEN ] LT DT THD, T2, TDIHRV 2L~ T, J0EL O BHIBEES 232N
FTHRLE AL WEFORRE N FRAZEND, v 7alb~ UL TORFENRLLT-HbSINAI3T7 (B Xt
ZhHE) (Blyth and Bosi 2004,Stowell 2005) , 512, Vo 7Z DD DEBREER SN FIT T T AL~ A F AL
HWNZRNEOD | RIARDORIRG AR T D22k -> T, BIMMEB LIV BRI BIEEZ T AN
F<b7257259 (Blyth and Bosi 2004) (BREREZIR) . £/-. A EOPEH &G EE AN 0 F 25
HETEEORBIHIELY 7L TOFUR, BEF I OREIZ T2 PEE R OB EL RS NDIL7 72 (B
BRZEM), SHICHADEE ., 2OV 725> T, BEUA OBBRIZZIICHYS 7580 AAU DOBix
EYDT, HIREGEEN LD L Uy e BUGT D8V RIRE N 2 52 812725, vy TRk
—RHFRXOENPEH &G HIEZV 7S H120F, BEIHEEZREREL, Vo7 Om#EE1T 720 D% K
IRFATRCE B D MIETE, L L, Wolo TGS SR, FEARICHTIIGZ O DIZBUN I A
FTHMEIIRNDOT, B HITHEIZ N EE 255, ZHuE, CDM X2 JI 72 T _TOHG | AME %
W RRREZ 52 T CHRGRENR T UL BN =T A e T U R« I LUy MR ORI E L1X, SR THD
(US EPA: 2-7 - 2-9),

FROIIBREFORE, bLI 7B ASICERFFS T U, B2 P EEG I H EE2Y /&
BHILICE ST, TSR I N K S REMEN S D, 120 62% BU 1E, SEXEAREHIE A5
HERHIHEIFHTIC. EU DAROHIEARES L 7-077, BEFO CHEREZ 5o, EHRSIEDY 71k
WCHEET _EBENRBEZ L FICEED D,

o HESFHIEELEIRI: BESFHIE LETHNC OV TR, FEARMIC 3 XAT ORI FEIZHFETED, RlsFIC
*F B+ EEG THHIE, TTA A XYy T BT L 2RO E, 2L TH EMRZ
HEE T D, Vo7 T2 R LA FFREE DS HIZ 32 1T TV DZRBIE, BSFHEE L& R &) R T
ZIZMBENAECDHZ LT, 7o X ENRIDOFEFEENFL2 > TUNTE | 2 OFT RIS A2 1 A 72 85 A e
THDIZ 57O THAHIRY ., BEICITARBRWNT T T D, LosL., S1RI0HHHFEL B FHI722H
ErRVrSELE HEMRHIELISIZE LW LOTHLI0, BENRZS, F-, S14HEE
T OESTFHIE %, T TA ATy TRIOH| DD NI LSRRI E LY S 254 , RN
LD ToHA), 7287en, TTAAF Xy T HRIOH| E THOLNUD [EE ST — E DMk THRITSND
BIMOEY &% E14:EEROH E CEE SN QO SR b A TED X2 FTREMEL H 5D
T, )7 B LE 4 [ ER O BESF I E A2 D (Blyth and Bosi 2004; Philibert and Reinaud
2004; Meadows 2004)

W ILns, RBETTHGOBBRNEIZE TR 2D | A ITHERE T D0 EOMMT A % OBEE R ud sy,
LTz, BEU R A AR E OB RZEBETISIIML T, +o72ikg@t2a L, XEMNRTESmE 2 Hii2 A5 748
b,

222 RIOR E LT, EBFEANELKRYTEDOLBET 5720 HEIZBWTHLNEDME D _LIR2SFR ESIL, HL
TSR 25 L PRATAS 288 2 - 3B 1, 200 LIRS TR 2371 2 MR+ 25 D TH D,
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F=FYT E RIEMRV) ¢ B TR =XI T S BREE(MRV) 11, (G CTX5E
FENRA AP BRS | EEZEHL, 7L Yy hOMEZRFET 5 ETRAIR THD, - T, fEHE
{LEINTZ MRV ZHELTHIENLEEL, 7282 2 SOPEHEEG[HFERIT MRV DL AT L3 HER
2o TNThH, WIT DYV AT AOFBIAME LSRN T2 THAHIRY, Vs EOREIZE X /20T
Thbd, L, HDED MRV VAT LAOEEMERR A+ THLGA . TOEICHD s IE, NIEME
72 MRV T AT ABAEFENT- AR Y70 E Y &2 78 T D REME N H D, £o7bE, V7L 5]
il FE DY H A 70 iE e LB R R R A 70D 2 827257249 (Blyth and Bosi 2004; Philibert and
Reinaud 2004; Meadows 2004) .

B EALDOERLTBM: SHE CHELZERTHDIHEZDHENITONT, A EEELLIEN
5, BlzIE, EU-ETS Tix, HFIH, SR HZE R OMREE P (LULUCE) 7260 AAU X2
CER % HEEIZHAWAZ LT TEAR, 7223, LY BU-ETS 23, ZOXH7R /L2y M kg LiBh T
HRIEEV I LTeh, ED7VP S BU-ETS xtGfitiak CRIFEIICHE Lo I REMENH D, 72870
O, LG D AT AIZEY, EU-ETS A& D72y NI, V7S 2 TOHIE TRRO LI
HIL VK0 ML IR B LN T RSN STZ0  EU IR L TR WE O %1%, EU-ETS A
KoOILv Uy e B O DI AN 2T, ZHUTHY 95 BEU-ETS o/ EU-ETS
IZTEAD, EVIA LB T4 T HFFOTEAD, 12035, EU BRHLMEDO 7L Uy e IE L2 L ThH,
R D7 LTy MIEKIREL T EU-ETS |28 8% RT3 812705, ZOZEiL, BEFITEZ 5 EU-
ETS A& DAL ZREL LD &) BU OB EZFIOHZ LT DHTEAD, > T, EU X%
< EOBALNEMK THLINOIBDOEREEDDHIEETIETHIETRDH LIS (Blyth and
Bosi 2004; Meadows 2004) .

REBZEORLE: MG OBGIHIEDO BN (VITEr —AID) LW O TExHiuE, BEE
DRSO I HHIEZY 7 S HZLIZEIRZREIZZ2 VI T Th D, LL, UL DO G| H]
FEOBENRVITEr —ATROONDIOLBEWDIREITIE. Vo Z7ENTZIEOHIE  Frlo el
W EAEZES STl IS IT A BRBER 22 R MBI D A REME 385 (Blyth and Bosi 2004; Mead-
ows 2004)

EREDAMCO AL NSRRI RBEE L T, MR A, MR 75— a7 HAE 72 B

BEO R, B 5k, AP, S 7 B2 53T (Blyth and Bosi 2004; Philibert and
Reinaud 2004; Meadows 2004; Hasselknippe 2003; Storell 2005) ,

Box 2 (Z/RTEIIT, BU W CREIPIYEH B HL S BE 2 5L Uned 7o Uil & HHLHER b %, L

U, BApD P EIRGIHI B DOV ZIZ DN T ORI FIZAAEST2IT0TE, Hl BER OV E DOF
VI DIEFEIR DD EV) BIBEICIT, EBEORBROEA HRA > CSHICRUSHZR A ET1THZ
DBEThD.
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M EE ST, TGO (RET DI EE REAT T ROV J %580 C EU-ETS % [E Bk S B [ E o F 5
L@%ﬁ@;ofmm:'m:&% H¥EL T, EU-ETS ZIZA Ok BEGIHIEE L) 7 SW 5 M4 R L7 (Point Carbon,
June 18, 2004 [http://www.pointcarbon.com]: A2 M—R 4L, 2004 4= 6 H 18 H), AV II—RALE, /D>
= AFEALAR BT A —ANTIT | T AVH LW AT THHIEBIRA TN D,

HFCH LT 2—DHI 1L, EU-ETS LDV 73 TITRESN TS, VT o—t, KOKER G ~DT 72 %15
T, MHOWEMEZELET 72012, EU-ETS £V 7%2BEICANTH EOHIEEZZHF U2 (HiLFE ), /t->T, 2o
2 OOMIEITELILTEBY, Vo 7B L CRIBEITE 2V Tha,

ﬂt<ﬁ%ﬂ%ﬁ§iﬂt¥’élf&>éﬁﬂ‘7 I EAPEHERG IS EEZ 2008 EDRIR T DERR LI, T FIE ~T Y

(CHE ST BIERSIHTZS I TODIRY, RARDPFH BERG |2 7 SELI LR ATRE THHLEE 2 TW% 2 (Storell

:'— |:| =
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Current Japanese Climate Policy from the Perspective of
Using the Kyoto Mechanisms

Rie Watanabe

Japan is currently facing difficulty with achieving the emission reduction target for greenhouse
gases (GHG) that it committed to under the 1997 Kyoto Protocol. By 2002, its emissions had already
increased by 7.6 percent since 1990. Therefore, it has to reduce its emissions by at least 13.6 per-

cent in order to achieve the 6 percent reduction target set in article 3.1 of the protocol.

This paper first examined the Japanese climate policy development process and the result of review
of current policies and measures conducted in 2004.

The 2004 review revealed that Japan’s emissions in 2010 are estimated to be at least 6 percent
higher compared to the 1990 level, which will require a reduction of at least 12 percent to achieve its
6 percent reduction target. Based on the current estimation, even if all the policies and measures are
implemented as scheduled, there will still be a 1.6 percent shortfall, which will therefore have to be

purchased in the form of credits from abroad.

The paper will then proceed to examining preparations in Japan to utilize Kyoto mechanisms. It re-
vealed that the current scheme cannot procure a sufficient amount of certificates to correspond to
the envisaged 1.6 percent of its GHG emissions, and the government cannot utilize all the certifi-
cates acquired by Japanese entities for national compliance, since it currently has no means of
drawing these certificates into its national account. As such, the paper highlights the urgent need to
quickly identify and act on the best option for Japan to acquire certificates from abroad and to util-

ize the certificates for national compliance.

This is the first paper in a series of four papers commissioned by the Ministry of the Environment of

Japan.
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1 Introduction

Japan is currently facing difficulty with achieving the emission reduction target for greenhouse gases
(GHG) that it committed to under the 1997 Kyoto Protocol. By 2002, its emissions had already in-
creased by 7.6 percent since 1990. Therefore, it has to reduce its emissions by at least 13.6 percent in
order to achieve the 6 percent reduction target set in article 3.1 of the protocol.

In light of this situation, it is highly likely that Japan will have to purchase emission reduction certifi-
cates from abroad in order to comply with its target. Therefore, it is crucial for Japan to examine and
implement its best options to acquire credits by utilizing the Kyoto mechanisms at the earliest possible
date.
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Figure1:  Japan’s GHG emissions trend (1990-2002)

Note: SFg= sulphur hexafluoride; PFCs = perfluorocarbons; HFCs = hydrofluorocarbons;
N,O = nitrous oxide; CH4; = methane; CO, = carbon dioxide

This paper examines Japan’s current policies and measures to mitigate its GHG emissions in order to
highlight the difficulties mentioned above and the necessity to prepare for acquiring credits from
abroad.
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2 Climate policy development in Japan

2.1 Pre-Kyoto

2.1.1 Conference of the Parties to the UNFCCC (up to 1992)

Global warming became a political issue in the late 1980s in the wake of international efforts to ad-
dress stratospheric ozone depletion. In response to the first World Conference on the Changing At-
mosphere, held in Toronto, Canada, in June 1988, the Dutch government convened an international
ministerial conference on climate change in Noordwijk, Netherlands, in November 1989. At the con-
ference, the Dutch government proposed that industrialized countries agree to stabilize carbon dioxide
(CO,) emissions at the latest by the year 2000 as a first step to combating global climate change.

Before the Dutch conference, on May 12, 1989, the Japanese government established the Ministerial
Council on Global Environmental Protection in order to facilitate inter-ministerial coordination of
internationally negotiated environmental policies. According to the Ministry of Environment’s White
Paper on the Environment, 1989 was the year that Japan and the world made a big first step towards
protecting the global environment (MoE 1990). Despite this, Japan initially sided with the United
States, which said that it recognized the CO, problem but believed that further study was necessary
before binding controls could be proposed (Schreurs 2002). The director-general of Japan’s Environ-
ment Agency, Mr. Setsu Shiga, announced that he agreed in principle to stabilization of GHG emis-
sions but that setting concrete targets should wait until the Intergovernmental Panel on Climate
Change (IPCC) made its report in the fall of 1990 (Schreurs 2002; Shiga 1991).

On October 23, 1990, Japan’s Ministerial Council adopted the Action Plan to Arrest Global Warming
in order to identify a basic position for Japan to contribute to discussions on an international frame-
work for the prevention of global warming. The plan included the government’s announcement that it
would stabilize CO, emissions at the 1990 level by 2000 on a per capita basis. Then, in the midst of
pervasive skepticism on taking action to address global warming, formal international negotiations on
a climate change convention were launched in February 1991.

In June 1992, Japan signed the United Nations Framework Convention on Climate Change
(UNFCCC), which entered into force in 1994. Article 4-2(a) of the convention states that each of the
Parties “shall adopt national policies and take corresponding measures on the mitigation of climate
change...These policies and measures will demonstrate that developed countries are taking the lead in
modifying longer-term trends in anthropogenic emissions consistent with the objective of the Conven-
tion, recognizing that the return by the end of the present decade to earlier levels of anthropogenic
emissions of carbon dioxide and other greenhouse gases not controlled by the Montreal Protocol
would contribute to such modification.” After adoption of the UNFCCC, Japan reconfirmed its pledge
in 1990 to stabilize its CO, emissions on a per capita basis at the 1990 level by 2000."

17. Article 4.2 of the UNFCCC said that developed countries are taking the lead in modifying longer-term trends in anthropogenic emissions
consistent with the objective of the convention, recognizing that to stabilize their absolute GHG emissions at the 1990 level by 2000
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Before signing the UNFCCC, Japan’s government had already discussed the introduction of a carbon
tax in the framework of the revision of its Basic Law for Environmental Protection Control. The Envi-
ronmental Agency issued a report in May 1992 titled An Appraisal of Instruments to Prevent Global
Warming. The report argued that it would be necessary to introduce a carbon tax in order to achieve
the target of stabilizing CO, emissions at the 1990 level by 2000. Due to huge opposition from the
Ministry of Industry, Transport and Import (MITI) and industries, however, the revision was watered
down and the carbon tax was dropped (Schreurs 2002).

2.1.2 From Berlin to Kyoto (1992-1997)

In March 1995, the Parties to the UNFCCC agreed on adoption of the Berlin Mandate, which required
them to negotiate a protocol or other legal instrument that would set quantified limitation and reduc-
tion objectives for the Annex 1 (developed) countries within specified time frames (2005, 2010, and
2020) for their anthropogenic emissions by sources and removals by sinks of GHGs not controlled by
the Montreal Protocol, in order to be ready for agreement at the third Conference of the Parties (COP
3) in Kyoto (UNFCCC 1995). Against this background, the Environmental Agency and MITI, along
with the Ministry of Foreign Affairs, started inter-ministerial discussions to formulate a Japanese posi-
tion on a quantitative target and to examine the reduction potential and measures for providing a basis
to form the position.

MITI examined potential domestic mitigation measures at its Industrial Structure Council (from April
1996 to March 1997) and at its General Energy Study Council (from September 1996 to November
1997), while the Environmental Agency examined them at its Central Environmental Council. The
Industrial Structure Council made proposals on amending the Law Concerning Rational Use of Energy
and submitted a proposal of the Law Concerning Special Measures for Promotion of New Energy Use
(New Energy Law) to the Diet (parliament)."® The law was enacted in April 1997 with the aim of ac-
celerating the advancement of the introduction of new energy use and achieving Japan’s target by
2010. While clarifying the role of each area for the overall advancement of new energy usage, the law
also provides financial support measures for utilities that use new energy. Apart from the above, both
ministries decided to consider other measures after COP 3.

MITI also requested industries to set voluntary emission reduction targets. In order to show a positive
attitude towards climate protection and to avoid the introduction of drastic measures, Nippon Keidan-
ren—the Japan Business Federation—unveiled its Voluntary Action Plan in June 1997 and announced
that it would see to stabilization of its members’ CO, emissions at the 1990 level by 2010 (Sawa and
Kikukawa 2003).

would contribute to such modification, while Japan’s target was to stabilize its CO, emissions on a per capita basis at the 1990 level by
2000.

18. According to the Law Concerning Special Measures for Promotion of the Use of New Energy, new energy and the use of new energy are
stipulated as (1) an oil alternative energy for either manufacture, generation, or use; (2) there is no development of broadening economic
restrictions; and (3) it particularly contributes to the promotion of an oil alternative energy for which necessary support measures aimed
at promoting positive implementation are positioned (http://www.enecho.meti.go.jp/english/policy/new_energy/ defini-
tion.html#top#top). The target resources for the “Use of New Energy, etc.,” as specified in the government ordinance of the New Energy
Law includes photovoltaic power generation, wind power generation, solar thermal utilization, the use of temperature difference energy,
waste power generation, thermal utilization of waste, waste fuel manufacturing, biomass power generation, thermal utilization of bio-
mass, biomass fuel manufacturing, cool energy use for supply side and clean-energy motor vehicles, and natural gas co-generation and
fuel cells for the demand side. Biomass power generation, thermal utilization of biomass, biomass fuel manufacturing, and cool energy
use were included in the ordinance revision on January 25, 2002.
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In the summer of 1997, the Joint Meeting of Relevant Councils was also established by an initiative
taken by Prime Minister Ryutaro Hashimoto in order to coordinate the examination of policies imple-
mented by different ministries from various perspectives.

2.2 After Kyoto (December 1997-June 1998)

In December 1997, the Parties to the UNFCCC agreed to adopt the Kyoto Protocol, which set differen-
tiated quantitative emission reduction targets for the industrialized countries.

On December 19, 1997, immediately after the Kyoto conference, the Global Warming Prevention
Headquarters (GWPH) was established under an initiative by Prime Minister Hashimoto and staff of
the Cabinet Office, with the Joint Meeting of Relevant Councils as its advisory body (Hattori 1999).

In January 1998, the headquarters made an announcement titled “About Future Programs of Measures
to Cope with Global Warming” and called for the development of comprehensive measures to do so,
taking into account the result of the Kyoto conference (GWPH 1998a). Based on the headquarters’
decision, relevant ministries submitted high-priority measures to be introduced to the joint meeting.

The headquarters adopted the Fundamental Guideline to Promote Measures to Cope with Global
Warming on June 19, 1998 (GWPH 1998b), which set emission reduction targets for sources (table 1)
and stated that the following measures should be taken:

e Comprehensive promotion of coping with global warming based on the Climate Change Policy
Law

e Promotion of mitigation of CO, emissions, while taking the demand and supply of energy into
account. This includes the Amended Law Concerning the Rational Use of Energy (ALRUE) (see
below) and the Keidanren’s Voluntary Action Plan.

e Promotion of controlling other GHG emissions

e Promotion of carbon sinks

e Research and development of innovative environment and energy technology
e Reinforcement of the global monitoring system

e Promotion of international cooperation

e Changes of the Japanese lifestyle

Source Reduction target (%)
Energy source CO, 0?
Non-energy source CO,, methane, and carbon monoxide -0.5
Further efforts of the general public/innovative technology development -2.0
Alternatives to fluorine gas (HFCs, PHCs, and SF) +2.0
Forestry sinks -39
Others (Kyoto mechanisms) -1.6
Total —6.0
Table 1: Emission reduction targets for sources set by the Global Warming Prevention Headquarters

Source: GWPH 1998b.
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This figure is based on the targets set in a report of the Joint Meeting of Relevant Councils just before COP 3 (7% for the
industry sector, +17% for the transportation sector, and 0% for the household sector). However, these sector targets were not
explicitly described in the guideline, since this is contrary to the voluntary target declared by the Keidanren, which is the
stabilization of emissions at the 1990 level.

Based on its competence in energy policy, MITI proposed measures to cover the industry and energy
sectors, including an amendment of the ALRUE to introduce a top-runner program (box 1), as well as
intensifying energy-efficiency measures at factories. The Environmental Agency (EIA) drafted a new
regulation, the Climate Change Policy Law (CCPL), and tried to include the obligation of companies
to submit a plan to control their GHG emissions, based on its competence in environmental policy.

The top-runner scheme was introduced in the ALRUE, which was passed at the Diet in May 1998 and went into
effect in April 1999.

The law was originally enacted in 1979 to promote energy efficiency in order to address the oil crisis at the time. It
has been amended several times since then. The 1993 amendment introduced energy-efficiency standards as
absolute targets for vehicles and certain types of electrical equipment. If manufacturers and equipment importers
failed to comply with the standards, they were subject to recommendations by MITI.

In 1999, after the Kyoto Protocol was adopted, the law was amended with the aim of addressing the climate change
issue, and the top-runner program was introduced to replace the energy-efficiency standards.

While the energy-efficiency standards had been set at a level slightly above the average energy efficiency of each
product, under the top-runner program the best performing items in their category in the market set the minimum
standard for a target year. The program originally covered 11 items, including cars, refrigerators, air conditioners,
etc., and has since been extended to 18 items. If a company cannot achieve the target by a target year, then its name
as well as the product name is made public, and it has to pay a fine. However, compliance is evaluated not based on
each product but on products in the same category.

Base year Target year Approximate improvement
(fiscal year) (fiscal year) in efficiency (%)

2004 for blower/wall type 63

Air-conditioners 1997 items <4kW (for most types)
2007 for others
Space heaters 2000 2006 ;:g %?15))
Refrigerators and freezers 1998 2004 30
Fluorescent lamps 1997 2005 17
Televisions 1997 2003 16
Video players 1997 2003 59
Magnetic disk devices 1997 2005 78
Copy machines 1997 2006 30
Computers 1997 2005 83
Gas cooking appliances 2000 2006 14
Water heaters 2000 2006 ;‘ é
Electric toilet seats 2000 2006 10
Vending machines 2000 2005 34
Transformers 2000 202%60(70(1;??;1) 30
Passenger vehicles, gasoline 1995 2010 23
Passenger vehicles, diesel 1995 2005 15
Freight vehicles, gasoline 1995 2010 13
Freight vehicles, diesel 1995 2005 7
Box 1: Top-Runner Program

Source: Top Runner Program, Energy Conservation Center, Japan (http://www.eccj.or.jp/toprunner/pamph/04/).
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The ALRUE was passed by the Diet on May 15, 1998. Then it passed the CCPL on October 6, 1998,
in which, however, the EIA failed to have the obligation of companies included, due to huge opposi-
tion from industries who argued that it would cause double regulation in relation to the ALRUE. As a
result, the CCPL became just a framework law."

Based on the ALRUE, MITI developed policies and measures for the industry and energy sectors, set a
top-runner standard for electric appliances and cars at its General Energy Study Council and con-
ducted a review of the Voluntary Action Plan declared by the Keidanren at its Industrial structure
Council.

Apart from the above, MITI as well as the EIA recognized that it was premature to introduce drastic
measures immediately, since it was first necessary to agree on the operational details of the Kyoto
Protocol at the international level in order to implement it, and international society aimed at having
the protocol enter into force around the time of the World Summit on Sustainable Development in
August/September 2002 in Johannesburg, South Africa. Both ministries, especially the EIA, who had
failed to have the obligation of companies to submit a plan to control their GHG emissions included in
the CCPL, had conducted detailed evaluations of the pros and cons of different policy instruments in
preparation for strengthening policies and measures after the adoption of the operational details of the
protocol at the international level.

2.3 Towards ratification of the Kyoto Protocol (up to June 2002)

Against the background of the core elements of the operational details of the Kyoto Protocol being
adopted at COP 6, Part 2, held in Bonn in July 2001, the new Ministry of Environment (MoE)—which
was elevated from the Environmental Agency during administrative restructuring in January 2001—
started consultations at its Central Environmental Council in September 2001 to prepare for ratifica-
tion of the protocol after COP 7.

In January 2002, the council issued “A Report Regarding a Domestic Scheme towards the Ratification
of the Kyoto Protocol.” The report said that Japan had implemented emissions reduction measures
after the adoption of the Kyoto Protocol in 1997 but that it expected that, with existing policies and
measures, GHG emissions in 2010 would have increased by around 8 percent relative to the 1990 level.
Therefore, additional reduction efforts would be necessary (MoE 2002). As a domestic plan towards
ratification of the protocol, it recommended the introduction of a review scheme, the use of the so-
called step-by-step approach, and the introduction of policies and measures, such as an environmental
tax, to ensure the achievement of the target set in the protocol.

Just before this, the Ministry of Economy, Trade and Industry (METI), formerly named the Ministry
of International Trade and Industry, also presented an interim report by its Industrial Structure Council
on December 28, 2001. This report provided the following three basic principles regarding measures:
(1) they should avoid excessive burden on the economy, (2) maintain a balance of burden among sec-
tors, and (3) use flexible measures which ensure a maximum climate protecting effect with minimum
cost through the innovation of mitigation technologies (METI 2001). Based on these principles, it

19. Here “framework law” means that the law sets a framework for climate policymaking but does not include any concrete obligations for
companies and the general public.

33



emphasized the importance of employing the step-by-step approach, the best mix between existing
measures and new measures, and preparation for utilizing the Kyoto mechanisms. The step-by-step
approach means that policies and measures will be implemented step by step, based on reviews of
existing policies and measures conducted in 2004 and 2007. For the near future, it recommended the
following:

1. Existing measures should be strengthened and energy and technology policies should be priori-
tized.

2. Measures for the industry sector should be based on voluntary approaches.

The effectiveness of voluntary approaches should be enhanced through improving and strengthen-
ing transparency and credibility.

Based on the reports of both ministries, the GWPH issued the “Future Guidance for the Ratification of
the Kyoto Protocol,” under the initiative of Prime Minister Junichiro Koizumi on February 13, 2002,
which recommended that Japan ratify the protocol. Regarding the ratification schedule, it also recom-
mended that the existing Guideline to Promote the Prevention of Global Warming be revised and a
new one should be developed, and that the necessary domestic laws be passed at the regular meeting
of the Diet in view of the fact that the protocol would likely enter into force at the World Summit on
Sustainable Development in the fall of 2002 (GWPH 2002a).

On March 19, 2002, based on the above guidance, the headquarters issued the New Guideline to Pro-
mote the Prevention of Global Warming (GWPH 2002b).

The new guideline set out four basic principles: (1) recognition of the co-existence of the environment
and economy, (2) use of the step-by-step approach, (3) the promotion of participation of all stake-
holders in implementing measures, and (4) international cooperation on global warming measures.

It included the same targets for sources as set in the old guideline, but it clearly described the targets
for each sector and listed 115 policies and measures to assure achievement of the Kyoto target.

Burden sharing among sectors was one of the main discussion points at the time. The target was di-
vided up into minus 7 percent for the industry sector, plus 17 percent for the transportation sector, and
minus 2 percent for the household sector, as described in table 2. However, industry was opposed to
including the minus 7 percent target in the new guideline, because it was contrary to the target de-
clared in the Keidanren’s Voluntary Action Plan to stabilize CO, emissions at the 1990 level. In the
end, the targets for each sector were included in the new guideline with a compromise that the target
for industry would not be changed, but that the minus 7 percent target would be reached by measures
taken by small- and medium-sized enterprises (SMEs) and by switching fuel from coal to nuclear and
new energy (Mainichi Shimbun, March 20, 2002; GWPH 2002b).?'

20. The stabilization target for energy-related CO, emissions that was set in the old guideline was based on the targets set in a report of the
Joint Meeting of Relevant Councils published before COP 3. The target was divided up into minus 7% for the industry sector, plus 17%
for the transportation sector, and 0% for the household sector.

21. The estimated figure of construction of new nuclear power plants was also contentious. The MoE argued for the use of a realistic estima-
tion, considering the difficulty of finding new sites for nuclear power plants, while METI aimed to utilize the estimation reported in
About Future Energy Policy, published by the General Energy Council (METI 2002). In the end, the MoE agreed on using the council’s
estimation, which meant an increase of the amount of energy from nuclear power plants by three times more than presently produced.
The report estimated that the construction of 10 to 13 new nuclear power plants would be needed, which would result in an increase in
production capacity of 13.63 to 17.52 million kilowatts.
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Emission savings Industry Households Transportation

Emission reduction 462 million tonnes 260 million tonnes 250 million tonnes

target (=7%) (—2%) (+17%)

Energy conserva- e  Solid implementation e  Application of energy e Accelerated introduc-

tion: and follow-up of volun- management systems in tion of vehicles

22 million tonnes tary action plans by in- large commercial build- achieving top-runner
dustry (emissions in ings, etc., based on the programs
2010: below 0% com- amendment of the Energy | ¢  Acceleration of R&D
pared to the 1990 level) Efficiency Law and dissemination of

e  Research and develop- e  Scope expansion of top- low-emission vehi-
ment (R&D) of high- runner programs in appli- cles, including clean
efficiency boilers and ance manufacturing energy vehicles
lasers e  Promotion of high- e  Traffic flow man-

e  Promotion of high- efficiency water heating agement by promo-
efficiency industrial e  Promotion of home en- tion of intelligent
furnaces ergy management systems transport systems

(HEMS) and building en- (ITS), etc.

ergy management systems | ®  Promotion of efficient

(BEMS) logistics systems, in-
cluding shift of trans-
port modes from
trucking to shipping

e  Promotion of public

transport utilization

New energy: e Add biomass and snow and ice cryogenics to energy, which is promoted by the Law

34 million tonnes Concerning Promotion of the Use of New Energy

e  Proposal of the Bill Concerning the Use of New Energy by Electric Utilities

e  Subsidies to promote the introduction of photovoltaic power, solar thermal, wind power,
waste power, biomass energy, etc.

e  Strengthen R&D and conduct demonstration testing on fuel cells, photovoltaic power,
biomass energy, etc.

Fuel switching: e  Assist a switch of fuel use from coal to natural gas for old power generators
18 million tonnes e  Assist with fuel switching of industrial boilers
e  Develop safety standards on natural gas pipelines
Nuclear energy e  Promotion of nuclear power under assurance of safety
promotion e Assist economic development of municipalities hosting the nuclear fuel cycle
Table 2: Emission reduction targets (in CO, equivalent) and measures for each sector

It must be noted that the new guideline also said that examination of the Kyoto mechanisms should be
conducted by considering their supplementarity.

On March 29, 2002, the ministers agreed on submitting a draft amendment of the CCPL and a draft of
ratification of the Kyoto Protocol, after getting the approval of the political parties in power at the time,
namely, the Liberal Democratic Party (LDP, or Jiyu-minshu to); the New Conservative Party (NCP, or
Hoshu-shin-to), which separated from the LDP in 1993 and then merged with the LDP in 2003; the
Democratic Party of Japan; and the Club of Independents (DPJ, or Minshu-to). The NCP, in particular,
whose main supporter is industry, agreed to adopt the decision on condition that the international re-
gime would be reconsidered if it was difficult to get the United States to participate, that legally bind-
ing penalties would be opposed, and that the Keidanren’s Voluntary Action Plan would continue to be
used as a main instrument to control emissions from the industry and energy sector. The party also
requested the ministers of the ministries of environment (MoE); economy, trade, and industry (METI);
land, infrastructure, and transportation (MLIT); agriculture, fisheries, and forest (MAFF); and foreign
affairs (MOFA) to promise in writing to take initiatives with the above conditions. The Cabinet office,
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however, was against this. In the end, a head of the Cabinet office from the DPJ succeeded in persuad-
ing a head of the NCP to agree to withdraw the request (Yomiuri Shimbun, March 30, 2002).

On May 31, 2002, the amendments to the CCPL were passed by the Diet (see table 3 for a comparison
of the CCPL versions). Key elements of the revised law are the Kyoto Target Achievement Plan, de-
veloped by the GWPH and adopted by Cabinet after the Kyoto Protocol’s entry into force (article 8),
and Follow-ups and Revision of the Plan (article 9). The plan stipulates emission reduction targets for
sectors, the measures to achieve the targets, and central and local governments’ policies to promote or
enhance the above measures. It was to be comprehensively reviewed in 2004 and 2007 using the step-
by-step approach, upon which the government would base revisions of the plan, where necessary, in
order to ensure the achievement of Japan’s 6 percent emissions reduction commitment.

The CCPL also gave legal status to the Global Warming Prevention Headquarters, which was made
responsible for developing the plan (article 10).

Backed by the above domestic laws and others, including the Renewables Portfolio Standard
Law (RPS Law), which was enacted June 7, 2002, the Diet ratified the Kyoto Protocol with unanimity
in June 2002, six months after adoption of the operational details for the Kyoto Protocol/Marrakesh
Accords at COP 7. Looking at the substantial policies and measures, however, most of them already

existed.
The first Law Concerning the Promo- | The Revised Law Concerning the
tion to Prevent Global Warming Promotion to Prevent Global Warm-
(adopted October 1998) ing (adopted June 2002)
Status of the headquarters Cabinet decision Article 10 of the new law
Tasks of the headquarters e  Make a draft of the Kyoto Pro-
tocol Target Achievement Plan
e  Enhance its implementation
(article 11)
Organization in charge of the above | Cabinet office, MoE, and METI Cabinet office (article 17)
tasks
Plan developed under the law Fundamental guideline Kyoto Protocol Target Achievement
Plan
Organization in charge of develop- Ministry of the Environment Prime Minister
ment

Table 3: Comparison on the differences between the first CCPL and the revised CCPL

Source: Table by Watanabe, based on the Law Concerning the Promotion to Prevent Global Warming and the Revised Law
Concerning the Promotion to Prevent Global Warming.

As such, the government decided not to include any drastic measures to achieve its Kyoto target at the
time of ratification. Considering the necessity to introduce drastic measures after the first review in
2004, however, the MoE published an interim report of an expert committee on environmental taxa-
tion under the Central Environmental Council on June 6, 2002, which said that an environmental tax
should be introduced at the earliest possible date after 2005. Against this background, METI started
discussions on reforming the existing energy tax system in the summer of 2002, with the objectives of
removing distortions in inter-fuel competition between coal and other fuels and taking environmental
considerations into account as one of the determinants for levying a tax. (The various energy taxes are
shown in table 4.)
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The tax on electricity is called the Electric Power Development Promotion Tax. Revenues from it are
put into the Special Account on Electricity for use as subsidies to local governments to facilitate site
approvals for power plants and to promote diversification away from oil use by encouraging the use of
new energy and nuclear energy.

However, the demand for subsidies to facilitate site approvals for power plants has been gradually
decreasing, due to the difficulty of finding appropriate sites for nuclear power plants. Considering this
situation, METI proposed to gradually increase the tax rates on fossil fuels and place a levy on coal
(Special Account on Oil), while reducing taxes on electricity (Special Account on Electricity) and
therefore making the tax revision revenue-neutral. METTI also proposed that the increased tax revenues
in the Special Account on Oil would be divided between itself and the MoE, which could use the
revenues for climate change mitigation projects.

Tax revenue

Tax item Fuel Tax rate (100 million Type of tax Use of tax
(yen) yen) revenue
Crude Oil Tax | Imported oil 215/ 527 Custom tax Encourage use
of domestic coal
e Crude oil Oil and energy
2,040/kl demand-side
e Imported 720/kl
Oil Tax oil products 4,880 National tax management
e  Gas carbon 670/kl
hydro
Road
Liquefied Gasoline 48,600/k1 28,365 National tax | construction by
Petroleum Tax the national
government
Road
Local Road Tax | Gasoline 5,200/k1 3,035 National tax f:;l;tmctlon by
governments
Liquefied Road .
. etroleum  gas . construptlon by
0Oil-Gas Tax ?LP G) for 17,500/kl 280 National tax the national and
. local
vehicles
governments
Road
Light Oil Light oil 32,100/k1 12,472 Local tax construction by
Transaction Tax local
governments
Airport
Kerosene Tax Jet fuel 26,000/kl 1,064 National tax copstructmn_/
noise reduction,
etc.
Electric Power 445/1.000 Promotion of
Development Electricity kWilb 3,799 National tax electric power
Promotion Tax development
Table 4: Existing energy taxes in Japan (as of March 2005)

Note: Table by Watanabe, based on MoE 2001.

kiloliters

Pkilowatt-hours
The MoE was concerned about METI’s intention to block the introduction of an environmental tax by

offering to share authority over the Special Account on Oil. In the end, Minister of Economy, Trade
and Industry Takeo Hiranuma and Minister of Environment Shunichi Suzuki concluded a written
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agreement on November 15, 2002, stating that the tax revision was not considered as the introduction
of an environmental tax and that such a tax would be considered in the 2004 review in the framework
of employing the step-by-step approach. Table 5 shows the change in rates of existing energy-related

tax.

Tax Energy Tax rate (in yen)
source Current October 2003 | April 2005 | April 2007
Oil 2,400/k1 Same

0il and coal tax LPG 670/t 800/t 940/t 1,080/t
LNG 720/t 840/t 960/t 1,080/t
Coal No tax 230/t 460/t 700/t

Electric Power

Development Electricity 445 425 400 375

Promotion Tax

(yen/1,000 kWh)

Table 5: The change of tax rates in existing energy-related taxes (as of March 2005)

Note: Table by Watanabe, based on the law concerning oil and coal (sekiyu-sekitan hou).

3 Japan’s current climate policy

As described above, Japan did not introduce drastic policies and measures along with its ratification
of the Kyoto Protocol. As a result, it has so far failed to reduce its GHG emissions in line with reach-
ing its Kyoto target, as shown in figure 1.

In the framework of the step-by-step approach, Japan conducted a review in 2004 of policies and
measures to achieve its Kyoto target, with the aim of introducing additional measures from 2005 if the
existing ones in the revised guideline are not sufficient to achieve the target. In the meantime, Russia
ratified the Kyoto Protocol and it entered into force on February 16, 2005. This means that, according
to article 8 of the Climate Change Policy Law (CCPL), the review will end not with a revision of the
guideline but with drafting a Kyoto target achievement plan.

The review of all policies and measures was mainly conducted by the MoE’s Central Environmental
Council and METI’s Industrial Structure Council. Both ministries launched discussions in January
2004.

Tables 6 and 7 describe the results of the review of current policies and measures, as published by
METT’s Industrial Structure Council and the MoE’s Central Environmental Council.
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Emission Sector Reduction Measure Results and estimates from the 2004 review
sources target
Energy- Energy — New energy In the new guideline to promote measures to cope with global warming, adopted in 2002, the CO, emis-
related CO, |supply sions reduction goal by 2010 is about 34 million tonnes (Mt) through the introduction of 19.1 million kl of
new energy.
As for the power generation sector, it is expected that the target will be achieved by the smooth implemen-
tation of the Renewables Portfolio Standard Law (RPS Law), which came into effect in April 2003, accel-
eration of technological development such as solar power generation technologies, and enhancement as
well as reinforcement of the systematic networking of wind power generation and site regulation.
As for the heating sector, the target of 2.5 million kl will probably not be achieved without additional
measures.
Estimation of the introduction of these new energies, power generation, and heat is 16.50 million kl.
Therefore, the introduction target of 19.1 million kl cannot be achieved by a shortfall of 2.5 million kl, and
additional measures will be necessary to achieve the target.
Nuclear power It will be difficult to achieve the target of increasing nuclear power generation by about 30% compared to
FY2000, especially due to expected delays in construction of new nuclear plants.
As for CO, emissions intensity in the electric power sector, the target described in the Voluntary Action
Plan by electricity enterprises is to decrease end-user CO, emissions intensity by about 20% in 2010 com-
pared to FY1990.
Estimating the CO, emissions intensity in 2010 by taking into account the operation of an additional three
nuclear plants under construction and the installation of facilities and operation plan by electric power
companies, CO, emissions intensity will be improved by 0.36 kilograms of CO, per kWh, corresponding to
15% relative to the 1990 level.
Industry 7% Keidanren’s Vol- Energy consumption per industrial activity in 2010 will be improved by 5.9% under the Keidanren Voluntary
sector untary Action Plan | Action Plan compared to the case without measures.
Promotion of the Energy consumption per industrial activity in 2010 will be improved by 0.5% due to promotion of the introduc-
introduction of tion of energy-efficient facilities and the diffusion of energy-efficient technology.
energy-efficient
facilities and of the
diffusion of en-
ergy-efficient
technologies.
Table 6: Summary of the 2004 review of current policies and measures by METI’s Industrial Structure Council
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Table 6—Continued

Emission
sources

Sector

Reduction
target

Measure

Results and estimates from the 2004 review

Energy-
related CO,

Transport-
ation

+17%

Accelerated intro-
duction of vehicles
achieving the
standard set in top-
runner programs

Energy consumption per transport volume in FY2010 will improve by 6.8% through the top-runner standard.

Acceleration of
R&D and dissemi-
nation of low-
emission vehicles,
including clean
energy vehicles

Energy consumption per transport volume will be improved by 0.5% due to the diffusion of clean energy cars.

Traffic flow man-
agement by pro-
motion of ITS, etc.

Energy consumption per transport volume will be improved by 6.7% through the improvement of traffic sys-
tems.

Services,
etc.

2%

Improvement of
the efficiency of
devices through

the top-runner

Energy consumption per floor space of the commercial sector in FY2010 will be improved by 2.8% through the
top-runner standard.

standard
Improvement of Energy consumption per floor space in 2010 will be improved by 7.2% through improvement of the thermal
the energy effi- insulation efficiency of buildings compared to the case without current measures.

ciency and conser-
vation perform-
ance of buildings
based on the
amendment of the
Energy Efficiency
Law

Diffusion of high-
efficiency water
heaters

Energy consumption per floor space in the commercial sector in 2010 will be improved by 0.01% due to the
diffusion of high-efficiency water heaters.
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Table 6—Continued

Emission Sector Reduction Measure Results and estimates from the 2004 review
sources target
Energy- Services, 2% Diffusion of high- | Energy consumption per floor space in the commercial sector in 2010 will be improved by 0.5% due to the
related CO, |etc. efficiency lights diffusion of high-efficiency lights.
Diffusion of Energy consumption per floor space in the business sector in 2010 will be improved by 2.3% due to the diffu-
BEMS sion of BEMS.
Households 2% Improvement of Energy consumption per household in FY2010 will be improved by 3.5% through the top-runner standard

the efficiency of
devices through
application of the
top-runner stan-
dard

compared to the case without measures.

Application of
energy manage-
ment systems in
new houses, etc.,
based on the
amendment of the
Energy Efficiency
Law

Energy consumption per square meter in new houses will be improved by 4.3% through improvement of energy
efficiency.

Reduction of
standby mode
power consump-
tion in devices

Energy consumption per household by 2010 will be improved by 0.6% through the reduction of power con-
sumption of electric devices during the standby mode.

Improvement of
the efficiency of
thermal insulation
of houses

Energy consumption per household by 2010 will be improved by 4.3% through improvement of the thermal
insulation efficiency of houses.

Promotion of high-
efficiency water
heating

Energy consumption per household by 2010 will be improved by 1.7% due to the diffusion of high-efficiency
water heating.
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Table 6—Continued

Emission

Reduction

Sector Measure Results and estimates from the 2004 review
sources target
Energy- Households 2% Diffusion of high- | Energy consumption per household by 2010 will be improved by 0.3% due to the diffusion of high-efficiency
related CO, efficiency lights lights.
Promotion of Energy consumption per household in 2010 will be improved by 0.8% due to the diffusion of HEMS.
HEMS
Non-energy- Diffusion of the It is estimated that CO, emissions from cement production can be reduced by about 4%, considering the past
related CO, use of mixed increasing ratio of the use of mixed cement.

cement for cement
production proc-
esses

Installation of an
N,O decomposer
in the adipic acid
manufacturing
process

Decomposers have been installed voluntarily by enterprises and are in operation, which has resulted in a sub-
stantial amount of emissions reduction compared to the base year. It is expected that more than 90% of N,O
emissions from the adipic acid production process can be reduced.

Promotion of

e In the industry sector, reduction of 4.7 million tonnes of CO, equivalent per year (MtCO,e/year) is ex-

R&D on pected through the promotion of 18 technologies, including efficiency improvement of the combustion
environment process in steel production.
and energy e In the household sector, a CO, reduction of 0.93 MtCO,e/year is expected through the promotion of four
technologies.
e In the commercial sector, a CO, reduction of 0.76 MtCO,e/year is expected through the promotion of five
technologies.
e In the transport sector, a CO, reduction of 0.83 MtCO,e/year is expected through the promotion of four
technologies.
HFCs, PFCs, It is expected that emission intensity in 2010 compared to 1995 level will be improved substantially if current
and SFg measures continue to be implemented.
Sinks Not addressed
Kyoto Not addressed
mechanisms

Note: Table by Watanabe, based on METI 2005.
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E;?)S:égn Sector Reduction target Measure Estimated results and recommendations

Energy- Energy supply e  The New Guideline to | New energy The RPS law set a target to generate 1.13 kl/year from new energy sources;

related CO, Promote Measures to however, there is a gap between the target in the new guideline and actual pro-
Cope with Global duction in terms of solar energy and wind energy. As for photovoltaics and waste
Warming adopted in heat utilization, it is difficult to reach the target set in the guideline. Therefore,
2002 did not decide on the possibility of achieving the target for new energy is low.
the burden for energy | Fuel switching Due to the liberalization of the electricity market, it is expected that coal com-
suppliers and energy bustion power plants will amount to over 50% of capacity; therefore, fuel
consumers. switching is not progressing as planned in the guideline.

e  Achieving the target Nuclear power Construction of new nuclear power plants has been delayed from the schedule of
seems difficult (see the guideline. If the projected electricity demand is the same as it described, then
column to the far an additional 20-30 Mt of CO, will be discharged. However, the energy supply
right). plan was revised with the electricity demand reduced, therefore CO, emissions in

2010 will be almost the same.
Keidanren Voluntary The power sector pledged to reduce its relative CO, emissions by 20% in its
Action Plan voluntary action plan.
Industry sector 7% Keidanren Voluntary Reductions based on the Keidanren Voluntary Action Plan are progressing well.
Action Plan In order to achieve the target as a whole it is necessary that each sector makes
A gap between the current efforts to achieve its own target.
situation and the target is Promotion of the intro- Progressing and will continue to progress well.
small compared to other duction of energy-
sectors. efficient facilities
Promotion of the diffusion | Efficient boilers will be diffused. It will be difficult to achieve the target for the
of energy-efficient tech- diffusion of more efficient lasers.
nologies
Transportation +17% Accelerated introduction More than 90% will achieve the target for 2010 in 2005.

of vehicles achieving the

(same growth rate as 1995) | standard set in top-runner
programs
Acceleration of R&D and | To achieve the target described in the plan, the diffusion of clean energy vehicles
dissemination of low- should be accelerated. Therefore, achievement of the target is presently uncer-
emission vehicles, includ- | tain.
ing clean energy vehicles

Table 7: Summary of the 2004 review of current policies and measures by the MoE’s Central Environmental Council

43



Table 7—Continued

E:::usrsclzn Sector Reduction target Measure Estimated results and recommendations
Energy- Transportation +17% Traffic flow management | It is difficult to evaluate the effect of each measure due to the lack of data. Addi-
related CO, by promotion of ITS, etc. | tional measures, including the improvement of data collection, are necessary.

(same growth rate as 1995)

Promotion of efficiency
logistics systems, includ-
ing shift of transport
modes from trucking to

shipping

Due to the improvement of efficiency in the transportation sector, GHG emis-
sions are stable/declining despite the increase in distance. Nevertheless, there is a
possibility that CO, emissions from car transportation will increase due to an
economic upturn.

Promotion of public
transport utilization

The infrastructure is being established; however, the data available to evaluate
the shift from cars to public transportation is insufficient. Therefore, it is impos-
sible to evaluate the effect. Additional measures, including the improvement of
data collection, are necessary.

Services, etc.

—2%

Emissions from the service
sector have mostly in-
creased; therefore, it will be
difficult to achieve the
target.

Improvement of effi-
ciency of devices by the
top-runner standard

It is expected that the target will be achieved regarding energy consumption per
floor space through the top-runner standard.

Improvement of energy
efficiency and conserva-
tion performance of build-
ings

There is a lack of data available to evaluate the effect of measures; however,
certain progress is observed.

Diffusion of high- High-efficiency lights will be diffused in a couple of years; therefore, a certain

efficiency lights amount of reduction is expected.

Diffusion of BEMS The diffusion rate is increasing in new, large buildings; therefore, the potential
for reduction is high. However, it is necessary to accelerate diffusion, including
the ESCO (Energy Service Companies), in order to achieve the target set in the
guideline.

Households 2% Application of energy It is expected that the target will be achieved by the target year.

Emissions from the house-
hold sector are the second
most increased; therefore, it
will be difficult to achieve
the target.

management systems in
large commercial build-
ings, etc., based on the
amendment of the Energy
Efficiency Law

Promotion of high-
efficiency water heaters

Sales of efficient water heaters are increasing; however, diffusion should be
accelerated in order to achieve the program target.
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Table 7—Continued

E;I)ﬁrsclgn Sector Reduction target Measure Estimated results and recommendations
Promotion of HEMS and | The uncertainty of achieving the target is large, since HEMS are still under
BEMS development.
Non-energy- —0.5% Non-energy-related CO, Although emissions from waste incineration have increased, emissions from
related CO,, industrial processes have decreased. Therefore, it is highly expected that the
methane, The measures whose effects target will be achieved.
and carbon are uncertain are included; Methane Methane emissions have been decreasing. It is highly likely that the target will
monoxide however, it is almost certain be achieved.
(CO) that the —0.5% target will be
achieved, reflecting the fact
:ihat activities have been N,O N,O emissions have been decreasing. It is highly likely that the target will be
ecreasing more than ex- .
achieved.
pected.
HFCs, +2.0% It is highly likely that the targets set in the guideline will be achieved.
PFCs, and
SFe
Sinks Measures are being taken | o The 3.9% is utilized when all the planted forests and a part of natural forests
with the aim of utilizing are counted to fulfill the requirement of forest management; however, the
the 3.9% of total emis- actual effect of forest management in the past five years is that only 70% of
sions in 1990 allowed in planted forest will fulfill the forest management requirement. Therefore, it
the Bonn Agreement. is expected that sinks will be utilized for only 3.1%.
e The budget for FY2004 is smaller than that in the past. If the budget is not
increased, then the utilization of sinks is expected to be around 2.6%.
Kyoto Not explicitly described in | The Japanese government has approved 16 CDM projects; however, the CDM
mechanisms the program. Executive Board has not yet approved any of them as of March 2005, and it has

not been decided how credits from the above project will be entered into the
national account.

Note: Table by Watanabe, based on MoE 2005a, 2005b.
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Although both ministries acknowledge the increase of GHG emissions and the necessity to enhance
the use of the Kyoto mechanisms to achieve the Kyoto target, their opinions are divided in terms of
domestic policies and measures. The main points of discussion are summarized as follows:

1. What amount of reductions is necessary to achieve the target?
2. What kind of additional policies and measures need to be introduced in order to achieve the reduc-
tions?

Regarding the amount of reductions, Japan’s emissions had increased by 7.6 percent compared to the
1990 level as of 2002; therefore, a 13.6 percent reduction is necessary to achieve its Kyoto target. At
the beginning, the MoE’s Central Environmental Council estimated that the trend would not change.
Therefore, a 7.6 to 8.1 percent reduction will be necessary in the first commitment period (2008-2012)
(MoE 2004b). On the other hand, METI’s Industrial Structure Council estimated that Japan’s emis-
sions will decrease from the current level to 3.7 to 5.5 percent higher than the 1990 level in 2010
without introducing additional policies and measures (table 8). The main reason for this difference was
the different estimation of energy-related CO, emissions (table 9). In December 2004, the MoE revis-
ited the estimation of emissions in 2010 after revising the rate of operation of nuclear power plants and
the method used to estimate energy consumption in the industrial sector and the CO, emission rate for
utilities. According to the revised estimation, energy-related CO, emissions will decrease from 7.1 to
5.4 percent higher than the 1990 level. As a result the total GHG emissions will decrease to 5.9 to 6.4
percent higher than the 1990 level. As such, the gap between the estimates of both ministries has
shrunk, but nevertheless still remains (table 9). At the end, both ministries adjusted their estimations
when METI’s Industrial Structure Council and the MoE’s Central Environmental Council submitted
proposals for developing and implementing climate policies and measures in the second step (of the
step-by-step approach) from 2005 to 2007 (table 10), in order for the headquarters to draft and adopt
the Kyoto Target Achievement Plan (MoE 2005a, 2005b; METI 2005; GWPH 2005).

Kyoto target Existing measures
Domestic measures —0.5 3.7t05.5
Energy related CO, -2.0 +2.2t04.0
HFCs, PFCs, and SFg +2.0 +1.9
Non-energy CO,, methane, N,O —0.5 —0.5
Forest and sinks -3.9 -3.1*
Kyoto mechanisms -1.6 —
Total —6.0 0.6t02.4
Table 8: METI’s estimates on measures and reductions (%)

Source: METI 2004b.
*This figure is based on the estimate in the MoE’s report “Chikyu Ondanka Taisaku Suishin Taiko no hyoka/minaoshi ni
kansuru chukan torimatom” (MoE 2004b). It was revised to 2.6% in Onshitsu koka gasu no shorai suikei (MoE 2004c).
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Emissions Tiﬁie;(iggm METI MoE MoE MoE
suideline (2004.8) (2004.8) (2004.11) (2004.12)
Total GHG emissions —0.5 +3.7t05.5 — +7.6 to 8.1 +5.9t0 6.4
Energy-related CO, -2.0 +2.2t04.0 +7.1 +7.1 +5.4
HFCs, PFCs, and SFq 2.0 +1.9 Under +1.4 +1.4
examination
Non-energy-related
CO,. methane, N,O -0.5 -0.5 -0.9t0 0.4 -0.9t00.4 -0.91t00.4
Table 9: Comparison of estimates of Japan’s GHG emissions in 2010 with current policies and measures (%)

Note: Table by Watanabe, based on GWPH 2002; METI 2004a; MoE 2004b; and MoE 2004c.

Emissions T?flgeeégg;m METI MoE MoE GWPH
suideline (2005.3) (2005.2) (2005.3) (2005.3)

Total GHG emissions -0.5 +6.0 +6.0 +6.0 +6.0

Energy-related CO, -2.0 +5.4 +5.4 +5.4 +5.4

HFCs, PFCs, and SF, -2.0 1.4 1.4 1.4 1.4

Non-energy-related

CO,. methane. N,O -0.5 -0.8 -0.8 -0.8 -0.8

Table 10: Estimates of Japan’s energy-related CO2 emissions in 2010 with current policies and measures (%)
Note: Table by Watanabe, based on METI 2005; MoE 2005a; MoE 2005b; and GWPH 2005.

Regarding the question of what kind of additional policies and measures are necessary to be intro-
duced to achieve the required reductions, the joint meeting of METI’s two councils recommended that
5 percent should be reduced by using domestic policies and measures and that the ALRUE should be
revised, along with the slogan “Compliance without a Tax Increase.” They also recommended that 2
percent should be reduced from additional reductions in the use of HFCs, PFCs, and SF¢, and 1.6 per-
cent through the Kyoto mechanisms.

Based on these recommendations, METI submitted a proposal to revise the ALRUE, along with a new
law concerning promotion of more efficient logistics. Regarding the ALRUE, METI proposed to raise
the standards of the top-runner scheme after 2010 for 11 out of 18 items currently regulated, consider-
ing that the current standards will have been achieved by 2010. The proposal expanded the scope of
factories and sectors covered by the law. METI also recommended enhancing the transparency and
credibility of the Keidanren Voluntary Action Plan. At the same time, it proposed a scheme to utilize
the Kyoto mechanisms to achieve the targets set in the plan and the establishment of basic infrastruc-
ture to utilize the mechanisms. In terms of using them, METI proposed an increase of the government
budget to be allocated to climate policies, which included the establishment of the Japan Global
Warming Reduction Fund in 2004 with about 100 million US dollars (discussed later in this paper)
(METI 2004a).

Contrary to METI, the MoE’s Central Environmental Council’s interim report on the evaluation and
review of the Guideline to Promote the Prevention of Global Warming recommended the introduction
of additional policies and measures to achieve the Kyoto target, including an environmental tax, the
obligation of companies to report their GHG emissions, a voluntary emissions trading scheme, and
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utilization of the Kyoto mechanisms. Apart from the Kyoto mechanisms, all of the measures, espe-
cially the environmental tax, were opposed by METI and industries (MoE 2004b).

3.1 Environmental tax

The introduction of an environmental tax, which had been discussed since the beginning of the 1990s
in the framework of revising the Environmental Basic Law, generated the most controversy among
stakeholders.

In the preparation process to ratify the Kyoto Protocol, the Central Environmental Council set up the
Expert Committee on a Tax System to Combat Climate Change, in October 2001, as part of a series of
studies on how to combat climate change. In December 2001, the committee published the Study of a
Tax System for Combating Climate Change in Japan as a summary of the main points of debate re-
garding anti-climate change taxes. Then, in June 2002, the committee published A Tax System for
Combating Climate Change in Japan, in response to the adoption of a new climate change policy pro-
gram in March 2002.

As such, the MoE examined the introduction of an environmental tax with the aim of introducing it
upon ratification of the Kyoto Protocol; however, it did not lead a consensus among stakeholders to
submit a draft to the Diet.

As mentioned earlier, the existing energy taxes were “greened” at the beginning of 2003 by gradually
increasing tax rates on fossil fuels and placing a levy on coal, while reducing taxes on electricity; nev-
ertheless, the MoE and METI agreed that this revision was not considered the introduction of an envi-
ronmental tax. In February 2003, Environmental Minister Suzuki sent the Expert Committee a request
to publish a report by around the summer of that year. He did this in order to show the political will of
the ministry to introduce the tax upon the revision of the New Guideline to Promote Measures to Cope
with Global Warming and to allow enough time for sufficient debate before the 2004 review. The
committee published its report, titled “Draft of a Climate Change Tax Proposal for a National Dialog
Report,” on August 29, 2003, saying that it is necessary to introduce a tax of 3,400 yen/CO in order to
achieve Japan’s 6 percent reduction target based on the modeling calculation (MoE 2003).

After the report was published, huge opposition was mounted by industries and METI. In the review in
2004, with the view that additional measures would be necessary to achieve the Kyoto target, the MoE
put top priority on introducing the environmental tax. Reflecting the opposition expressed by indus-
tries, in the draft of the environmental tax that the MoE made public in November 2004, the tax rate
was reduced by 20 to 50 percent for energy-intensive industries, including steel, in order to avoid a
negative impact on the international competitiveness of these sectors. As a result, the revenue was
estimated at 49 billion yen, half of what was originally expected (MoE 2004a).

The MoE proposed to use 34 billion of the 49 billion yen for measures to mitigate emissions and 15
million for social insurance deductions. According to its estimation, the environmental tax is expected
to bring about a reduction of 52 million tonnes of CO,e, which corresponds to a 4 percent reduction
compared to the 1990 level.

While discussions continued at the Central Environmental Council, the MoE decided to send the re-
vised proposal to the basic environmental issue study group of the Democratic Party at the beginning
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of November, in order to have the proposal passed at the Diet in FY2004. Although some members
supported the idea, most did not. Most said that it was too early to submit the proposal to the Democ-
ratic Party and that it still needed to be examined, including conducting a cost-benefit analysis com-
paring the environmental tax to the case of utilizing the Clean Development Mechanism (CDM). Sev-
eral members also said that the introduction of the environmental tax should be discussed after a de-
tailed examination of the existing 1,258 billion yen in expenditures for climate measures (Denki Shim-
bun, November 8, 2004; Nihon Keizai Shimbun, November 24, 2004).

Finally, the study group decided to submit the plan to the government’s Tax Issue Study Committee,
an advisory body to the prime minister. Reflecting the conflicts between opponents and proponents,
the committee decided not to introduce the tax that fiscal year and to continue the discussion, consid-
ering the necessity to introduce additional measures to achieve the Kyoto target. As such, the introduc-
tion of the environmental tax was again postponed.

At the beginning of 2005, when the government started drafting the Kyoto Target Achievement Plan,
which is based on the review, the environmental tax issue was again put on the agenda. The MoE’s
Central Environmental Council published an estimate at the beginning of March that revenues of 400
to 700 billion yen from the environmental tax are necessary to achieve the Kyoto target. Based on this
estimate, the MoE tried to include the ongoing consideration of the environmental tax in the plan,
while METI, reflecting the concern of industries, was again opposed to it. In the end, negotiations
focused on the wording in the plan. The MoE tried to include the phrase “introduce as soon as possi-
ble,” which METI opposed. In the end, they compromised on the wording and ended up with “exam-
ine the introduction of an environmental tax seriously and comprehensively,” which could be inter-
preted several ways.

As such, the introduction of an environmental tax was set to be discussed in the framework of the revi-
sion of the whole tax system in the autumn of 2005.

3.2 Voluntary emissions trading scheme

Japanese industries argued that the Keidanren’s Voluntary Action Plan is sufficient to achieve the
target of stabilizing CO, emissions from the industry sector at the 1990 level and that additional meas-
ures are not necessary. In March 2000, however, the United Kingdom’s Emissions Trading Group
(ETG) presented a full set of proposals on emissions trading, and the EU Commission submitted a
Green Paper on establishing a GHG emissions trading scheme within the European Community. Influ-
enced by these countries and the EU region, awareness of emissions trading has continued to increase
among Japanese industries.

Reflecting the growing awareness of stakeholders, the MoE conducted an examination of the design of
emissions trading in a study group. In January 2003, the MoE undertook a simulation of emissions
trading with Mie Prefecture with the following objectives: examine the scheme (which properly evalu-
ates environmentally benign activities by industries); examine the possibility of giving credits for CO,
absorbed by forest management activities and reduced by refuse-derived fuel (RDF) power generation;
and propose a domestic emissions trading scheme based on the actual situation of industry (see box 2).
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Thirty-five companies, along with one non-profit organization, located in the prefecture participated in
the simulation.

Also in 2003, the MoE went on to operate the Prototype Project for Voluntary Domestic Emissions
Trading. Its main objectives were to provide private companies with opportunities to build experience
and technical skills regarding emissions trading procedures, demonstrate that a cross-sectoral emis-
sions trading scheme is feasible in Japan, encourage participants to be aware of the importance of im-
proved emissions management, and establish the infrastructure for domestic emissions trading. Sixty-
three parties that participated in the project, including 13 observers, voluntarily set their corporate-
wide GHG reduction targets for fiscal year 2003 at their discretion and tried to achieve their own tar-
gets.22

A simulation of emissions trading in Mie Prefecture was undertaken, focusing on CO, from 2005 to 2012, with the
following five options:

1. An absolute target of a 7.9 percent reduction in total is set, no credits are given for reductions by RDF power-
producing projects, and CO, absorptions from forest management can be used.

2. An absolute target of a 14 percent reduction is set, credits are given for reductions by RDF power-producing
projects, and CO, absorptions from forest management can be used.

3. Based on the Keidanren’s Voluntary Action Plan, the target is set as either an absolute target of a 14 percent
reduction in total or a relative target, no credits for reductions in RDF power-producing projects are given,
and CO, absorptions from forest management can be used

4. An absolute target is set with half by grandfathering and half by auction, credits are given for reductions by
RDF power-producing projects, and CO, absorptions from forest management can be used.

5. An absolute target of a 19.9 percent reduction relative to 2001 is set, and credits for reductions by RDF
power-producing projects and absorptions from forest management can be used.

The penalty for non-compliance was set at 100,000 yen. All options were effective in terms of achieving the tar-
gets; however, it revealed that there is a possibility that the target set in option 3 is not strict compared to the oth-
ers. In terms of costs, options 1 and 5 cost more for penalties, and option 4 costs more for managing auctions,
while options 2 and 3 cost less. As a result, issues identified for further consideration in establishing an emissions
trading scheme were the level of target, the way to set it, capacity building in companies to reduce emissions, the
way to treat credits reduced outside of a company, credits from forest management, credits from RDF projects, the
expansion of participants, and the monitoring, verification, and registration of emissions.

Box 2:  The simulation of emissions trading in Mie Prefecture

METI also conducted a pilot project to trade and transact credits. Within the framework of pilot pro-
jects, 29 projects were conducted. Credits coming from them were treated as certified emissions reduc-
tion credits (CERs), which companies can trade and transact. Originally, it aimed at conducting a pilot

22. Participants chose their reduction targets from the choices of absolute target, relative target, or absolute reduction target. An absolute
target means that participants set absolute emission targets for FY2003. Participants received allowances matching their emissions cap
from the start. They were free to sell their allowances if they wished, but they needed to ensure that they held enough to cover their ac-
tual verified emissions by the end of the reconciliation period (cap and trade). Relative target means that participants set an emissions
target per unit of output (production or total floor space). Credits were issued to participants when they reduced their emissions below
their targets (baseline and credit). Absolute reduction target means that participants declared a targeted reduction that would be realized
by their emissions reduction efforts. Credits were issued to participants when they reduced emissions below their targets (baseline and
credit). During the project, participants had four periods of trading to buy or sell their allowances or credits, with each period of trading
lasting three days. In April and May, all participants calculated their emissions in 2003 and had their emissions verified by the project
verifiers. After the final trading period in June, 27 participants had succeeded in meeting their voluntary targets, with 16 out of the 27
participants meeting their targets by purchasing allowances and credits from other participants. The total amount of allowances trans-
acted was 2.4 MtCO.
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project in which companies set voluntary targets based on the Keidanren’s Voluntary Action Plan,
with an incentive to subsidize half of the investments for the projects that would achieve their targets
in advance or overachieve them. The Keidanren and industries opposed the idea, however, because
they were concerned that the pilot project would be followed by a mandatory trading scheme.

Considering the concern expressed by industries, METI explained that the pilot project aimed at estab-
lishing infrastructure and had no relevance to establishing a domestic emissions trading scheme.

Apart from the initiatives taken by the central and local governments, several companies—including
Hitachi, Konica, Matsushita, and Cosmo—developed their own internal emissions trading schemes
(box 3).

Cosmo

Cosmo’s initiative was different from emissions trading. It conducted a campaign called “CO, Green Gasoline”
in December 2002 and 2003. Customers paid more than the regular gasoline price to purchase credits from an
afforestation project in Australia, conducted by Cosmo, to make up for the equivalent amount of CO, emissions
produced by burning gasoline in their vehicles. Cosmo also retailed CO, credits from the project and issued a
CO, sink certificate. The idea behind this activity was to absorb CO, emissions from its gasoline by afforestation
and to balance total CO, emissions.

Matsushita Group

Matsushita launched group-wide emissions trading among 125 of its companies in July 2003, with the aim of
achieving a 7 percent reduction target from 1990 to 2010—equivalent to 1.26 million tonnes of CO,—set in its
Green Plan published in 2001. This system sets the targets based on an energy-saving ratio instead of putting
caps on each company. Using this method, the system does not prevent companies from expanding their busi-
ness.

Konica

From April 2003, Konica started a cap-and-trade emissions trading system among four of its manufacturing
divisions, with the aim of reducing the group-wide GHG emissions level by 6 percent from 1990 to 2010. The
price of CO, was set at 10,000 yen per tonne; however, there was no money transacted in order to avoid paying
taxes.

Box 3: Examples of initiatives by Japanese companies

Despite the experience gained by the government and private sector through the above activities, most
companies still opposed the introduction of emissions trading with absolute caps. Nevertheless, they
and other stakeholders recognized that domestic emissions trading schemes are/will be used as the
main instrument to reduce industry sector emissions in other industrialized countries, such as the
European Union, Norway, Switzerland, and Canada. Recognizing the importance of emissions trading
as an instrument to control emissions from the industry and energy sector, the MoE decided to launch
a voluntary emissions trading scheme in 2005, mainly based on its prototype project. The scheme is a
combination of emissions trading with subsidies.

Private companies were invited to commit to their CO, emissions reduction targets in return for re-
ceiving subsidies to cover one-third of their costs spent on emissions reduction projects conducted
during FY2005 to a maximum of 200 million yen. The MoE has budgeted 3 billion yen annually for
subsidies. After it screened participants on the basis of “cost-efficiency” optimization, 34 companies
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were selected as participants with targets in return for the subsidy of 2.6 billion yen to conduct projects
in FY2005.

Participants are to report their emissions from 2002 to 2004—which must be verified by organizations
appointed by the MoE—and register the estimated emissions reduction amount for 2006. The compa-
nies will get allowances corresponding to the difference between the average emissions from 2002 to
2004 and the estimated CO, emissions reduction in April 2006, and then trade allowances freely
throughout FY2006. They are required to surrender the allowances of CERs corresponding to the ac-
tual emissions in FY2006, which will be verified in April/May 2007.

In the case of non-compliance, the subsidy must be returned to the MoE and the names of companies
in non-compliance will be published.

3.3 GHG emissions reporting scheme

The MoE also tried to include an obligation in the CCPL for companies to monitor, report, and publish
their GHG emissions. Up to that time, CO, emissions were to be calculated based on energy consump-
tion data collected under the ALRUE. In order to effectively draft, implement, and review mitigation
policies, it is critical to know the actual amount of CO, emissions as well as those of the other five
GHGs as soon as possible.”” Therefore, the MoE intended to include the obligation for installations
that produce emissions above a certain level to report their emissions of all six GHGs.

Industries opposed the introduction of the scheme, while the government almost agreed to it. However,
the MoE and METI again fought over authority. METI as well as industries argued that the reporting
scheme must be established within the framework of the ALRUE, which would make it possible to
utilize the existing process to collect information on energy consumption. Industries also claimed that
establishing a new scheme to collect information on CO, emissions would cause double regulation
(MoE 2004b, 2004d).

On the other hand, the MoE argued that at least the other gases that the ALRUE has not regulated
can/should be regulated under the CCPL.

In the end, both ministries agreed to include the reporting scheme in the revised Climate Change Pol-
icy Law (article 21.1), which includes the provision that reporting under the ALRUE is regarded as
fulfilling the reporting obligation under the revised CCPL (article 21.10), and that the ministers of
environment, economic affairs, and ministers who have competencies to guide the sectors share the
competence on the CCPL (article 31.2).

23. The other five GHGs under discussion are methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons, and sulphur hexafluoride.
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3.4 Draft elements of the Kyoto Target Achievement Plan by the

MoE and METI
Reduction targets
Sector Measures (thousands of to%lnes)

Keidanren’s Voluntary Action Plan 4,240
Industry R&D on fuel switching of high-efficiency boilers and lasers 200

Promotion of high-efficiency industrial furnaces 130

Energy management as set out in the revised ALRUE 170

Diffusion of efficient air conditioners for commercial buildings 60

Improvement of energy efficiency at home 850
Households Promotion to replace old electric appliances with more efficient ones 560

Promotion of high-efficiency water heating 340

Promotion of HEMS and BEMS 1,120

Accelerated introduction of vehicles achieving top-runner programs 2,100

Acceleration of R&D and dissemination of low-emission vehicles, 300
Transportation including clean energy vehicles

Promotion of efficiency logistics systems, including shift of transport 120

modes from trucking to shipping

Introduction of sulphur-free fuel and vehicles to use such a fuel 760
Energy supply New energy 1,700

Fuel switching and nuclear power 4,690

Table 11:  The Kyoto Target Achievement Plan’s measures for sectors and reduction targets (draft)
Source: GWPH 2005.

4 Dependence on the Kyoto mechanisms

As the above examination reveals, Japan has conducted discussions and reviewed climate policies and
measures with the aim of introducing additional policies and measures from 2005, if the existing ones
are not sufficient to achieve the 6 percent reduction target committed to in the Kyoto Protocol.

The review revealed that Japan’s emissions in 2010 are estimated to be at least 6 percent higher com-
pared to the 1990 level, which will require a reduction of at least 12 percent to achieve its 6 percent
reduction target. Based on the current estimation, even if all the policies and measures are imple-
mented as scheduled, there will still be a 1.6 percent shortfall, which will therefore have to be pur-
chased in the form of credits from abroad (METI 2004; MoE 2005; GWPH 2005). Both ministries and
the stakeholders share the view that there is an urgent need to prepare for the utilization of the Kyoto
mechanisms for the following reasons: (1) the “low-hanging fruits” will be quickly picked by coun-
tries that have already established national purchasing schemes as well as emissions trading schemes
linked with the Kyoto mechanisms; and (2) it will take three to five years to acquire the credits result-
ing from CDM/joint implementation (JI) projects, and only three years remain before the start of the
first commitment period of the Kyoto Protocol in 2008.

An examination of preparations in Japan to utilize the CDM/JI is provided in the following section.
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4.1 Preparations in Japan to utilize the CDM/JI

The Liaison Committee for Utilization of the Kyoto Mechanisms was established as an organization to
issue national approval to CDM/JI projects in 2002, and it had already approved 12 projects as of
March 2005—most of them CDM projects (table 12).

. Expected emissions

Approval date | JI/CDM Applicant Host country reduction®

New Energy and Industrial
2002.12.12 ) Technology Development Kazakhstan 62,000

Organization (NEDO)
2002.12.12 CDM | Toyota Trading Co. Brazil 1,130
2003.5.22 CDM | Dengen Kaihatsu Power Co. Thailand 60
2003.7.15 CDM Tones Chemical Korea 1,400
2003.7.29 CDM | Kansai Electric Power Co. Bhutan 0.5
2003.12.3 CDM | Japan-Vietnam Petroleum Co. Vietnam 680
2004.5.19 CDM Sumitomo Trading Co. India 3,380
2004.6.29 CDM | Chubu Electric Power Co. Thailand 84
2004.7.22 CDM | Dengen Kaihatsu Power Co. Chile 14
2004.10.1 CDM | Tokyo Electric Power Co. Chile 79
2004.10.1 CDM | Tokyo Electric Power Co. Chile 84
2004.10.1 CDM | Tokyo Electric Power Co. Chile 249

Table 12:  Projects approved by the Liaison Committee for Utilization of the Kyoto Mechanisms

“In tonnes of CO, per year.

The reasons that most of the approved projects are under the CDM are assumed to be as follows:

e While CERs could be issued from 2000 (Decision 17/CP7 of the Marrakesh Accords), emission
reduction units (ERUs) will be issued from 2008.

e As demonstrated in the intervention by the Japanese government on linking directive discussions
in November 2003, both the government and companies believe that the European Union Emis-
sion Trading Scheme (EU ETS) will absorb most JI potential in new EU member states (METI
2003). Some also argue that it is difficult to compete with the EU 15 in acquiring credits from
Central and Eastern European countries, due to the existing geographical and political relation-
ships between the EU 15 and those countries.

e Although Russia and the Ukraine have large potential for JI projects as well as international emis-
sions trading, it is not yet clear whether or not they will fulfill the eligibility requirement to utilize
the Kyoto mechanisms.**

Both METTI and the MoE have conducted CDM/JI assistance projects. In 2005, they collectively se-
cured 5.7 billion yen for the projects—the MoE with 2.0 billion yen (0.6 billion yen in 2004) and
METI with 3.7 billion yen (2.4 billion yen in 2004). Nevertheless, CDM/JI assistance projects will
have a limited contribution to acquiring credits for Japanese compliance with the Kyoto Protocol, es-
pecially considering that credits corresponding to 20 MtCO,/year have to be acquired from abroad in
order to achieve the 1.6 percent target by utilizing the Kyoto mechanisms and that the amount pro-

24. Paragraph 5 of Draft decision-/CMP.1: (Mechanisms), principles, nature, and scope of the mechanisms pursuant to articles 6, 12, and 17
of the Kyoto Protocol, paragraph 22 of ANNEX of Draft decision-/CMP.1 (Article 6) , paragraph 3 of ANNEX of Draft decision-
/CMP.1(Article 17)

54



vided by CDM/JI assistance projects will only be 8.3 MtCO,/year, even if the whole 5.7 billion yen is
utilized.”” In order to enhance project development, the MoE and METI decided to use part of their
budgets for upfront payment instead of paying on delivery.

4.2 The Japan GHG Reduction Fund

In recognition of the necessity to establish a fund to systematically purchase carbon credits from
abroad, the Japanese government, especially METI and the Ministry of Foreign Affairs (MOFA), re-
quested the Japan Bank for International Commerce (JBIC) and the Development Bank of Japan
(DBJ) to take the initiative to establish a carbon fund with other private companies, following the lead
of the World Bank’s Prototype Carbon Fund (PCF). The Ministry of Finance (MOF) also supported
the idea in order to avoid having to find a source to purchase credits from abroad to comply with the
Kyoto target.

On December 1, 2004, 31 private Japanese companies, the JBIC, and the DBJ established the Japan
GHG Reduction Fund (JGRF) with 14.8 billion yen ($141.5 million)* (table 13).

The way the fund functions, the Japan Carbon Finance Co. (JCF) first purchases credits from the mar-
ket or invest in CDM/JI projects at a certain price (figure 2). Then the JGRF calls on member compa-
nies to deliver money, with the amount based on their investment ratio. Then it transfers the money to
the JCF and the JCF transfers money to project developers or credit sellers. The JCF will transfer cred-
its to the JGRF, and then the JGRF distributes the acquired credits to member companies based on
their investment ratio. The incentives for participation in the fund are avoiding complicated adminis-
trative procedures and shortening the number of years needed to acquire credits. It is reported that
some companies are considering using the acquired credits to achieve the target set within the frame-
work of the Keidanren Voluntary Action Plan and implicitly prepare for the case that an emissions cap
will be introduced (Nihon Keizai Shinbun, Nov. 26, 2004).

<Certificates purchase contract> <Resale contract> <Investment contract>
Money Money Investment 31 private
< Japan <~ G Jap;m <——— companies +
reennousce
CDM/IJI Carbon as JBIC and
projects Finance Co. R dg i JPIB =
(JCF) eduction total $141.5
Fund (JGRF) million
] —— —
Certificates Certificates Certificates

Figure 2:  The mechanism of the Japan Carbon Finance Co.
Note: JPIB = Japan Policy Investment Bank.

25. For example, only one CDM/JI assistance project under the MoE budget has been approved, which would bring only 20,000 tonnes of
CO,e into the national account.
26. 1 US dollar = 105 yen.
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Sector Companies ToFal. contribution
(millions of dollars)

e Chubu Electric Power Co. e  Dengen Kaihatsu Power Co. 55

e  Tokyo Electric Power Co. e  Hokuriku Electric Power Co.
Electricity/ e  Tohoku Electric Power Co. e  Hokkaido Electric Power Co.
gas/heat/water e  Kansai Electric Power Co. e  Okinawa Electric Power Co.

e  Kyushu Electric Power Co. e  Tokyo Gas Co.

e  Shikoku Electric Power Co.

e Shin Nippon (oil producing e  Sharp 335

co.) e  Fuji Xerox

e Idemitsu e  Japan Steel Federation
Manufacturing e  Kyushu Oil e  Pacific Cement

e  Japan Energy e Toyota

e  Sony e  Terumo

e  Toshiba

e  Mitsui Trading Co. e Itochu Trading Co. 32
Wholesales/retail | ¢  Mitsubishi Trading Co. e  Marubeni

e  Sumitomo Trading Co. e  Sounichi
Construction Nikki 1
Public IBIC 20

Japan Policy Investment Bank

Table 13:  Companies investing in the Japan Carbon Finance Co.

The fund will be operated until 2014 with the aim of acquiring the credits that will be issued in 2012,
the last year of the protocol’s first commitment period. It aims to acquire 10 to 20 million tonnes
worth of credits during the whole period.

Companies will acquire credits from abroad under this scheme; however, there is no scheme to get the
credits acquired by Japanese entities transferred into the national account. Therefore, credits from this
scheme will not be used for Japan’s compliance with the protocol.

After the protocol entered into force in February 2005, the government recognized the need to estab-
lish a scheme to acquire credits from abroad with a view to use them for national compliance, and they
are currently considering establishing a national purchasing scheme to purchase credits from abroad
after 2007.

5 Conclusion

As discussed in this paper, Japan’s GHG emissions have been increasing since 1990, and this trend
will not change drastically under existing measures; therefore, Japan faces difficulty in achieving its
Kyoto target. As well, effective policies and measures were not introduced after the review in 2004.
Therefore, employing the Kyoto mechanisms is crucial to achieving Japan’s Kyoto target, not just the
1.6 percent target, if the difficulties in reducing 5.6 percent through domestic policies and measures
and fully utilizing the 3.9 percent from sinks are considered. Stakeholders also realize this and have
started investing in CDM/JI projects by themselves as well as establishing the JCF to purchase credits
from abroad.

So far, activities have been focused on the CDM, apart from some initiatives conducted by companies,
but interest in acquiring ERUs as well as assigned amount units (AAUs) has been increasing. Interest
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in acquiring credits from Central and Eastern European countries, especially, is increasing for the fol-
lowing reasons:

e The CDM Executive Board’s slow process of approving CDM methodologies is recognized as a
risk to conducting CDM projects.”” Considering that only four projects had been approved by the
board as of March 2005, governmental as well as industry stakeholders recognize the necessity to
diversify options. In addition, the associated costs for CDM projects are expensive.

e As described above, it is not yet clear whether or not Russia and the Ukraine can fulfill the eligi-
bility requirements for utilizing the Kyoto mechanisms. Even when this becomes clear, it is still
risky to rely on credits solely from these countries, since they can easily control prices in such a
case. Therefore, diversification of trading partners is necessary. Also, it is not desirable from the
perspective of reducing global emissions and stabilizing GHG concentrations in the atmosphere to
purchase a huge amount of “hot air,” which is not backed by actual reductions of GHG emissions.

e The associated costs for JI projects are expected to be the same as the CDM and will reduce the
appetite for JI. If projects can be developed under the so-called JI track 1, however, then trading
partners can decide for themselves which modalities to apply to transfer reduction units. This re-
duces regulatory risks and transaction costs.

It is also true, however, that there is skepticism about the possibility of acquiring credits from Central
and Eastern European countries, due to the impact of these countries becoming EU member states in
May 2004 and the application of acquis communitaire (the whole body of EU law)—which includes
EU environmental regulations, the EU Emissions Trading Directive, and the Linking Directive—as
well as the political and economic relations between these countries and Western European countries.

Despite recognition of the necessity to acquire credits from Central and Eastern European countries
and the prevailing skepticism about the acquisition, detailed examination of the actual impacts of
emissions trading and linking directives has not yet been conducted.

In order to consider options for acquiring credits from abroad in the future for Japan to achieve its
Kyoto target, especially from Central and Eastern European countries, we will conduct a detailed ex-
amination of the impacts of emissions trading and linking directive in paper 2 (The EU Linking Direc-
tive and its Impact on the Potential for JI Projects in the EU Accession Countries) and potentials of
credits in paper 3 (Demand and Supply on the Global Market for Emission Certificates). Based on
these three papers, we will propose options to acquire credits from abroad in the conclusion paper 4
(Comparison of Options Available to Japan for Acquiring Emission Reduction Certificates).

This paper is a contribution by Rie Watanabe (Climate Policy Project of Institute for Global Environmental
Strategies (IGES)). The author would like to express her gratitude to Wolfgang Sterk (Wuppertal Institute for
Climate, Environment and Energy) for his comments. Any remaining errors are the sole responsibility of the

author.

27. Point Carbon reported that the process of approving CDM methodologies by the board is turning out to be a real risk. For example, the
Netherlands announced last year that it had selected projects for 16 million CERs, but due to a different interpretation of additionality by
the board this was reduced to about 8 million—and still not one of their carefully selected projects has been registered.
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Wolfgang Sterk, Maike Bunse, Jutta Volmer and Stefan Lechtenbéhmer

In the Kyoto Protocol Japan committed to reducing her greenhouse gas (GHG) emissions by 6% in
relation to 1990. However, her GHG emissions have actually been increasing by around 8%. Japan
will therefore either have to reduce its GHG emission by about 14%, or she will have to purchase
emission certificates from abroad to cover emissions going beyond its target. One of the sources to
be considered are the Central and Eastern European countries since they are held to have a very
substantial potential for emission reductions. The therefore deserve further study, especially in the
light of recent policy developments:

In September 2004 the EU adopted a directive linking the Kyoto Protocol’s project-based mechanism
to the upcoming EU emission trading system. This so-called “Linking Directive” is going to have a
profound impact on the CDM/JI market, both on the demand and on the supply side. On the demand
side, it creates a new segment by allowing installation operators covered by EU emissions trading to
use certificates from CDM and JI for their compliance. However, at the same time it operationalises
the Kyoto Protocol’s supplementarity principle for the EU Member States and thus restricts their
ability to use CDM and JI for complying with their Kyoto targets. As for the supply side, the Linking
Directive contains various provisions which are going to restrict the potential for carrying out CDM
and Jl projects in EU Member States.

This paper will first outline the general climate policy background in the EU and then examine the
directive’'s negotiating history in order to provide the foundation for the analysis of the directive’s
contents. This examination will not cover the whole of the negotiations but only those issues which
have a direct impact on the international market for CDM and JI. These issues are the supplementar-
ity principle, the question of setting the baselines for CDM and JI projects within the EU and the
double counting problem. The paper will then proceed to examining the impact which the Linking
Directive’s latter provisions are going to have for JI in the new EU Member States Czech Republic,
Hungary, Poland and Slovakia and in the EU Accession Countries Bulgaria and Romania. These
countries were selected because they appear to provide the most substantial volumes of emission
reduction potential. The analysis is based on a survey of previous studies on the JI potential in
these countries.

This is the second paper in a series of four papers commissioned by the Ministry of the Environ-
ment of Japan and elaborated jointly with the Institute for Global Environmental Strategies.
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1 EU Climate Policy and Emissions Trading

1.1 Climate Policy in the EU

Right from the start of international climate policy in the late 1980s the EU has been one of its fore-
most actors. Climate policy is an area of “mixed competence”, and thus not only its individual Mem-
ber States but also the EU as such is party to both the United Nations Framework Convention on Cli-
mate Change (UNFCCC) and the Kyoto Protocol. Moreover, the 15 “old” EU Member States (EU-15)
have redistributed their greenhouse gas limitation and reduction commitments of minus 8% in such a
way that the economically stronger states have undertaken to achieve even steeper cuts, whereas the
economically weaker states will be allowed to increase their emissions (Burden-Sharing Agreement).
The EU has also put in place a monitoring system by which the Member States report and the EU
Commission evaluates their progress in achieving their international commitments (Decision
280/2004/EC). EU climate policy is thus a system of complex multi-level governance combining na-
tional as well as supranational components.

Right from the start, the EU Commission has also attempted to introduce meaningful policies and
measures at the EU level. Hitherto, the most prominent of these attempts has arguably been the design
to establish an EU carbon/energy tax. However, this scheme failed repeatedly in the Council of Minis-
ters, not least because fiscal matters require unanimity to be passed. After more than ten years of dis-
cussion a much watered-down version was finally adopted in 2003 (Zito 2002; Luhmann 2003).

1.2 From Sceptic to Frontrunner

In contrast to this generally proactive stance, the EU’s attitude towards emissions trading was for a
long time rather hesitant. This concept was almost completely new to EU environmental policy and
not least for this reason the EU was very sceptical towards the inclusion of the so-called flexible
mechanisms — International Emissions Trading (IET), the Clean Development Mechanism (CDM) and
Joint Implementation (JI) — in the Kyoto Protocol. She was also afraid that emissions trading would
offer countries unwilling to reduce their emissions a cheap exit and therefore held that domestic action
should constitute the main part of the effort to achieve the Kyoto target, while the use of the flexible
mechanisms should be capped (Oberthiir / Ott 1999: 188-191; Zapfel / Vainio 2002: 5f).

However, once the flexible mechanisms had been included in the Kyoto Protocol, the EU quickly took
steps to familiarise herself with the new instrument. Then Environmental Commissioner Ritt Bjerre-
gard stated that it was imperative for the EU to actively take part in the discussions about the concrete
design of emissions trading since otherwise the rules would be set without her. Moreover, among the
Commission officials occupied with emissions trading there was a significant number who had already
taken part in the earlier confrontations about the carbon/energy tax. Disappointed about the failure of
this and other policy instruments, they seized on emissions trading as a new opportunity to finally
establish meaningful policies and measures (Christiansen / Wettestad 2003: 5-7). There was also a
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sense that there was no more potential in traditional instruments for realising cost-effective emissions
reductions (Christiansen 2004: 33).

It bears noticing that in the early stages the discussion was international, with the aim of establishing a
global entity-level emissions trading system on the basis of Art. 17 of the Kyoto Protocol, as also re-
flected in the EU Commission’s 98 communication on a post-Kyoto EU strategy (EU Commission
1998: 17). However, these discussions turned out to be very protracted and so a number of bottom-up
initiatives considering the viability of national domestic trading schemes came to the fore. These in-
cluded the establishment of the UK Emissions Trading Group in June 1999, the formation of parlia-
mentary commissions in Norway in October 1998 and in Sweden in the summer of 1999 and the work
on Danish energy sector reform, with first draft legislation formulated in May 1998. Of major impor-
tance was also the announcement of Sir John Browne, the CEO of the British Petroleum, in September
1998 to establish a company-level emissions trading scheme (Zapfel / Vainio 2002: 7).

However, this plethora of initiatives gave rise to the question of linking schemes and potential com-
patibility problems, especially since a number of EU countries came to the conclusion that the trading
volumes would be too small if they established domestic systems. Moreover, there was concern that a
patchwork of domestic systems might run counter to the functioning of the EU internal market, espe-
cially as regards state aid and competition issues (Christiansen / Wettestad 2003: 7; Zapfel / Vainio
2002: 10). Finally, the worrying trends in most Member States’ GHG emissions led the Commission
to heavily emphasise the necessity of adopting meaningful policy instruments at the EU level (EU
Commission 1999: 3-5).

In March 2000, the EU Commission issued a Green Paper on “Greenhouse gas emissions trading
within the European Union”, a stakeholder consultation paper setting out the issues to be resolved and
calling for input. The Green Paper as well as the Commission’s Communication which the paper was a
part of unambiguously stated that “Most Member States find it increasingly difficult to control their
greenhouse gas emissions” and that this was to a large extent due to the failure or weakening of earlier
policy proposals like the carbon/energy tax and others. The EU therefore had to take concrete steps
sooner rather than later and emissions trading would be “an integral and major part of the Commu-
nity’s implementation strategy” (EU Commission 2000a: 3f; EU Commission 2000b: 4). The Com-
mission also launched the European Climate Change Programme (ECCP), a stakeholder dialogue
process designed to identify ways and means for the EU to achieve its Kyoto target. In May 2001 the
ECCP’s working group on the flexible mechanisms concluded with the clear recommendation that an
emissions trading system should be established “as soon as practicable” (ECCP 2001: 12). Finally, on
23 October 2001 the Commission submitted her “Proposal for a Directive of the European Parliament
and of the Council establishing a scheme for greenhouse gas emission allowance trading within the
Community and amending Council Directive 96/61/EC” (ET Proposal).

The negotiations turned out to be difficult, but for most actors the issue was how to implement the
scheme rather than if it should be implemented at all. Moreover, the discussions received added mo-
mentum by the crisis in the UNFCCC negotiations, highlighted by the abortive Conference of the Par-
ties in The Hague in November 2000 and the announcement by then newly elected US President Bush
in March 2001 that the US would withdraw from the negotiations and that he would not submit the
Protocol for ratification to the US Senate. This crisis strengthened the resolve of the EU to save the
Kyoto Protocol by showing leadership in the UNFCCC negotiations as well as by implementing mean-
ingful policies and measures at the “domestic” level (Zapfel / Vainio 2002: 12).
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The emissions trading directive (ET Directive) was finally agreed on 13 October 2003. It establishes
EU emissions trading as a cap-and-trade system. Each installation covered will be given an initial
quota of EU Allowances which is stipulated in the EU Member States’ national allocation plans
(NAPs). Each year, companies will have to surrender Allowances equal to their installations’ actual
amount of CO, emissions in the preceeding year. Companies that do not need all the Allowances they
have been allocated will be able to sell them, whereas those whose emissions exceed their assigned
quota will need to buy additional Allowances - or certificates from CDM/JI projects.

2 Linking the EU ETS with CDM/JI — Negotiation History
and Final Outcome

2.1 Proponents and Opponents

The issue of linking the EU emissions trading scheme (EU ETS) with the project-based Kyoto mecha-
nisms had been on the agenda very early and the ECCP working group on the flexible mechanisms
concluded that such a link would lower compliance costs and promote the development of clean ener-
gies (ECCP 2001: 17). But still it was not included in the directive. Christiansen and Wettestad (2003:
11f) consider that this was due to scepticism concerning the environmental integrity of these mecha-
nisms, the rules and procedures of which were in fact under negotiation at the United Nations until
December 2003. Moreover, the list of sensitive issues was already very long, so that it was feared that
the inclusion of CDM and JI could complicate the negotiations to such a degree that the start of the EU
ETS in 2005 might become endangered. Still, it was understood that following the adoption of the ET
Directive the Commission would propose an amending directive specifying the rules for integrating
CDM and JI into the EU ETS.

The “Proposal for a Directive of the European Parliament and of the Council amending Directive
2003/87/EC establishing a scheme for greenhouse gas emission allowance trading within the Commu-
nity, in respect of the Kyoto Protocol’s project mechanisms” (Linking Proposal) was submitted by the
Commission on 23 July 2003. The Commission’s Explanatory Memorandum put forward several rea-
sons in favour of linking CDM and JI with the EU ETS. These included boosting investment in
CDM/JI and thus promoting technology transfer and supporting the host countries in achieving sus-
tainable development, improving the liquidity of the EU ETS and increasing the number and diversity
of compliance options both for Member States as well as for companies within the EU ETS (Linking
Proposal: 4f). As regards the latter, the Comission’s Extended Impact Assessment estimated that an-
nual compliance costs for the participants of the EU ETS would amount to 2.9 billion Euros without
linking, with Allowance prices at about 26 EUR. Allowing the use of an amount of CDM and JI cer-
tificates of up to 6% of the amount of Allowances allocated would lead to an influx of about 100 mil-
lion additional certificates into the emissions trading system, which would bring compliance costs
down to 2.2-2.4 billion, with Allowance prices at about 14 EUR (EU Commission 2003b: 29f).

For these reasons business was vigorously in favour of linking CDM/JI with the EU ETS and the EU
Member States were also very much in favour. The only political actors who opposed the Linking
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Directive were the environmental NGOs. They argued that effective climate policy must focus on do-
mestic action and that EU emissions trading had been designed as a means to this end. Moreover,
achieving significant domestic emission reductions was a prerequisite for maintaining the EU’s inter-
national credibility and would also promote other benefits such as the security of energy supply and
the reduction of air pollution. Linking the EU ETS with CDM/JI would, however, decrease the pres-
sure to implement effective domestic action. Moreover, the environmental organisations considered
CDM/JI to be untested mechanisms whose environmental integrity could not yet be determined (Lan-
grock / Sterk 2004: 8f). The European Parliament was also a bit apprehensive. In the negotiations
about the ET Directive the Parliament had agreed on an amendment stipulating that the project-based
mechanisms would only be linked to the EU ETS from 2008 onwards, so as to make sure that reduc-
tions also take place within the EU (EU Parliament 2002: 25). The amendment was rejected by the
Council. However, due to the general climate in favour of linking the NGOs were reduced to trying to
achieve certain limitations, especially as regards the amount of certificates to be allowed into the EU
ETS (the supplementarity issue, see below) and restrictions on the use of certificates from sink and
large hydro projects.

The Linking Directive was finalised on 27 October 2004. The following section will provide a detailed
analysis of the provisions which are relevant to the implementation of JI projects in the new EU Mem-
ber States and EU Accession Countries.

2.2 The Flow of CERsS/ERUs in the EU ETS

According to the Linking Directive, the flow of Certified Emission Reductions (CERs) and Emission
Reduction Units (ERUs) will be as follows:

e The CDM/JI project developer receives CERs/ERUs after the project has successfully undergone
the required project cycle for CDM/JI projects respectively.

e He then sells these CERs/ERUs to an operator (i.e. a company that operates an installation covered
by the EU ETS).

e The operator can then request the conversion of the CERs/ERUs into the corresponding amount of
Allowances. These Allowances will then be used in order to achieve compliance with the obliga-
tion to surrender Allowances equal to the total emissions of the installation in each calendar year.

e After the conversion the Member State has the CERs/ERUs in her account and can use them for
compliance with obligations under the Kyoto Protocol.

In effect, this does not only mean that companies can use CERs/ERUs for complying with the EU ETS.
It also means that in addition to directly acquiring CERs/ERUs for their compliance with the Kyoto
Protocol, the EU Member States have now created themselves a second channel, as illustrated in fig-
ure 1. Therefore, the question of supplementarity immediately became an issue in the negotiations.
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Figure 1: Means for EU Member States to Acquire CDM/JI Certificates

2.3 The Supplementarity Requirement

2.3.1 What Is the Problem?

As already mentioned, during the UNFCCC negotiations the EU had been quite vigorous in its de-
mand that the use of the flexible mechanisms should only be supplemental to domestic action. You
could therefore argue that keeping to the standards she once promoted is a matter of the EU’s political
credibility. Allowing CERs/ERUs to flow into the EU ETS and from there to the Member States there-
fore gives rise to the question if, and if yes how, this flow should be regulated.

This question is relevant in the present context since it directly affects how much competition there
will be for certificates, which has a direct impact on Japan’s policy options and will be further ex-
plored in Paper 3.

2.3.2 Negotiating History

The Commission’s position was that this flow should be regulated. Consequently, a first internal draft
of June 2003 contained a provision in Art. 11(bis), paragraph 3, according to which each member state
would have been able to convert CERs/ERUs into Allowance only up to 6% of the total quantity of
Allowances she had allocated (EU Commission 2003a). For example, Germany, which is going to
allocate roughly 2,500 Mt of Allowances in the first Kyoto Commitment Period, could thus have con-
verted a maximum of 150 Mt of CERs/ERUs. However, in the final Linking Proposal which was re-
leased on 23 July 2003 this provision had already been softened. According to Art. 11(bis), paragraph
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2, the Commissions would have had to undertake an “immediate review” if the number of CERs/ERUs
converted reached 6% of the total quantity of Allowances allocated by all Member States. In this re-
view the Commission would have had to consider if a cap on the conversion of for example 8% of all
Allowances should be introduced. In its explanatory memorandum the Commission estimated that 6%
of the total quantity of allocated Allowances would correspond to 2% of the EU-15 base year emis-
sions and thus to a quarter of the reduction commitment, whereas 8% would correspond to 2.7% of
base year emissions and thus to a third of her reduction commitment (Linking Proposal: 8). The source
does not indicate the corresponding volume of CERs/ERUs. EU-15 base year emissions were 4,231.44
Mt CO,e (UNFCCC 2004b: 14). Based on this figure, the “immediate review” would therefore have
been triggered if about 423 million CERs/ERUs had been converted EU-wide while a cap at 8% would
have amounted to about 571.25 million CERs/ERUs.

As a matter of fact there were a lot of voices demanding that there not be any cap on the use of
CDM/JI. Especially business argued that a cap would be contradictory to the objective of flexibility
and cost-effectiveness. Moreover, the resulting uncertainty about the convertibility of certificates
would discourage the implementation of projects and thus the contribution to sustainable development.
Conversely, in line with their general scepticism outlined above the NGOs argued that there should be
strict cap to ensure that meaningful domestic action does take place (Langrock / Sterk 2004: 9f).

In November 2003, the United Kingdom (UK), supported by Austria, proposed an alternative to the
Commission proposal according to which there would not have been a cap on the overall use of
CERs/ERUs but at the entity level. Operators would have been able to use CERs/ERUs up to the level
of X % of the allocation to each installation, with the X to be further determined. Moreover, according
to this proposal the operators would have surrendered the CERs/ERUs themselves to comply with
their obligations instead of first exchanging them for Allowances (EU Council 2003).

But in fact most Member States followed the line of business and were also in favour of removing the
cap altogether. In its capacity as president Italy proposed the deletion of Art. 11(bis), paragraph 3,
which was supported by Portugal, Belgium, Denmark, France, Greece and Ireland. Instead the issue
was supposed to be part of the review of the EU ETS set to take place in 2006. The Commission and
the UK noted their reservation and Germany a scrutiny reservation. Finland and Sweden proposed the
insertion of a new paragraph which simply stated that the Commission should regularly monitor the
relationship between the number of CERs/ERUs and the total quantity of Allowances (EU Council
2003).

On 3 January 2004 the new Irish presidency submitted a compromise proposal according to which
each member state would have had to set a limit for the conversion of CERs/ERUs with due regard to
provision that the use of the mechanisms shall be supplemental to domestic action (EU Council 2004a).

However, this position ran counter to the position held by many Members of the European Parliament
(MEPs). Especially Alexander de Roo, the Rapporteur of the Committee on Environment, Public
Health and Consumer Policy, was very firm in his insistence on a concrete cap. In his draft report of
27 January 2004 he proposed to delete Art. 11(bis)(2) and amend Art. 30, paragraph 2, to state that the
combined use of CERs/ERUs by companies within a member state and the state’s government should
not exceed 50% of the respective Member States’ emission reduction effort. His was thus the first
proposal to regulate not only companies’ behaviour but also that of governments. Moreover, it would
have required that Member States should annually publish their intended and actual use and conver-
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sion of these certificates and that the Commission should report on this in its annual progress report
(EU Parliament 2004a: 10f).

This amendment was adopted by the Committee on 17 March 2004, together with an amendment by
another MEP which reintroduced the UK proposal: installation operators would have been able to
submit CERs/ERUs (without conversion) up to a percentage of the initial allocation to each installa-
tion, with the percentage to be defined by each member state (EU Council 2004b: 5).

De Roo and the Council then entered into informal negotiations as a result of which the UK proposal
was agreed, with the twist that the use of CERs/ERUs would take place through the issuance and im-
mediate surrender of one Allowance for one CER or ERU (Art 11a, paragraph 1). Art. 30, paragraph 3
was rewritten such that from the period 2008-2012 onward Member States will have to publish in their
NAPs their intended overall use of CERs and ERUs as well as — as a subtotal of this overall target —
the percentage of the allocation to each installation up to which operators will be allowed to use them.
“The total use of CERs/ERUs shall be consistent with the relevant obligations under the Kyoto Proto-
col and the UNFCCC and the decisions adopted thereunder.” Moreover, Member States shall report on
their use of the project mechanisms every two years. The Commission shall report on this and make
proposals to complement provisions by Member States if appropriate. This agreement was adopted by
Parliament in the Directive’s first reading on 20 April and confirmed by the Council on 27 October
2004.

The full final text on this issue reads as follows:

After Article 11 of the ET Directive the following is inserted:

"Article 11a

Use of CERs and ERUs from project activities in the Community scheme

1. Subject to paragraph 3, during each period referred to in Article 11(2), Member States may allow
operators to use CERs and ERUs from project activities in the Community scheme up to a percentage
of the allocation to each installation, to be specified by each Member State in its National Allocation
Plan for that period. This shall take place through the issue and immediate surrender of one allow-
ance by the Member State in exchange for one CER or ERU held by that operator in its national regis-
try.

Article 30, paragraph 3 of the ET Directive is replaced by the following:

3. In advance of each period referred to in Article 11(2) of this Directive, each Member State shall
publish in its national allocation plan its intended use of ERUs and CERs and the percentage of the
allocation to each installation up to which operators are allowed to use ERUs and CERs in the Com-
munity scheme for that period. The total use of ERUs and CERs shall be consistent with the relevant
supplementarity obligations under the Kyoto Protocol and the UNFCCC and the decisions adopted
thereunder.

Member States shall, in accordance with Article 3 of Decision 80/2004/EC of the European Par-
liament and the Council of 11 February 2004 concerning a mechanism for monitoring Community
greenhouse gas emissions and for implementing the Kyoto Protocol, report to the Commission every
two years on the extent to which domestic action actually constitutes a significant element of the ef-
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forts undertaken at national level, as well as the extent to which the use of the project mechanisms is
actually supplemental to domestic action, and the ratio between them, in accordance with the relevant
provisions of the Kyoto Protocol and the decisions adopted thereunder. The Commission shall report
on this in accordance with Article 5 of the said Decision. In the light of this report, the Commission
shall, if appropriate, make legislative or other proposals [...] to complement provisions by Member
States to ensure that the use of the mechanisms is supplemental to domestic action within the Commu-
nity."

2.4 Project Baselines

2.4.1 What Is the Problem?

The Linking Directive not only regulates the integration of CDM/JI into the EU ETS but also aspects
of the implementation of CDM and JI projects in EU countries. One such aspect is the so-called base-
line, i.e. a scenario of which emissions would probably occur if the project was not implemented. The
emission reduction of the project is constituted by the difference between the baseline emissions and
the actual emissions of the project.

Baseline calculation has to take into account existing regulations, i.e. you cannot claim emission re-
ductions for renovating a power plant if you are compelled to do so by law anyway. With their acces-
sion to the EU the new EU Member States and EU Accession Countries will have to bring their na-
tional legislation in line with the so-called acquis communautaire, which is the total body of existing
EU legislation. In many parts the EU environmental legislation is much more demanding than the
regulations which had previously applied in these countries. The question therefore was to what extent
CDM and JI projects in the new EU Member States and EU Accession Countries would have to take
the acquis communautaire into account.

2.4.2 Negotiating History

Art. 11(ter), paragraph 1 one of the Linking Proposal stated that the baseline of projects implemented
in the new EU Member States and EU Accession Countries would have fully comply with the acquis
communautaire. However, it made allowance for the temporary derogations set out in the accession
treaties, i.e. if a particular regulation does not need to be implemented immediately upon accession, it
does not need to be taken into account in the baseline up to the time when the temporary derogation
expires.

The Japanese government took issue with this proposal. In a statement from November 2003 it held
the position that this regulation was not in line with the provisions of the Marrakech Accords since
under the JI 1st Track states can set the baselines themselves. Moreover, the approach taken by the
CDM Executive Board was that present regulations did not necessarily determine the baseline if the
project proponents were able to demonstrate that there were barriers preventing the adoption of or
compliance with these regulations (Government of Japan 2003).

Still, the Commission proposal was not subject to much debate and the text remained almost un-
changed:
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Article 11(b)
Project activities:

1. Member States shall take all necessary measures to ensure that baselines for project activities, as
defined by subsequent decisions adopted under the UNFCCC or the Kyoto Protocol, undertaken in
countries having signed a Treaty of Accession with the Union fully comply with the acquis communau-
taire, including the temporary derogations set out in that Treaty of Accession.

2.5 Double Counting

2.5.1 What Is the Problem?

The parallel implementation of CDM and JI projects in and of the EU ETS EU Member States raises

the so-called double counting issue. Without regulation, a CDM or JI project affecting an installation

covered by the EU ETS could result in a) the issuance of CERs or ERUs and b) the freeing up of EU

Emission Allowances, i.e. the reduction would be rewarded twice. In order to systematically approach

the double counting problem three different types of CDM/JI projects in EU Member States must be

distinguished:

e Type 1: CDM/JI projects with direct links to the EU ETS; i.e. project activities that are undertaken
at installations covered by the EU ETS, e.g. the refurnishing or fuel switch in a power plant (above
20 MW);

o Type 2: CDM/II projects with indirect links to the EU ETS; i.e. project activities that have no di-
rect link to installations covered by the EU ETS but lead to emission reductions at such installa-
tions, e.g. the development of a wind park leading to the displacement of electricity from a power
plant within the EU ETS or the improvement of energy end-use efficiency leading to a decreased
withdrawal of electricity from a power plant within the EU ETS;

e Type 3: CDM/JI projects without links to the EU ETS; i.e. project activities reducing emissions at
sources that are not connected to the EU ETS, e.g. renewable energy projects that are not connected
to the national grid.

2.5.2 Negotiating History

To eliminate the double counting problem Art. 11(ter), paragraph 2 of the Commission’s Linking Pro-
posal would have held Member States not to award ERUs for project types 1 and 2. In recognition of
the fact that some Member States had already made efforts to promote JI, paragraph 4 made an excep-
tion for projects approved before 31 December 2004 or, where later, the date of the state’s accession.
In the case of these projects no Allowances were to be allocated in respect of the emission reductions
they achieved.

This provision would obviously have severely limited the JI potential in the new EU Member States
and EU Accession Countries. Therefore, in November 2004 the Japanese government sharply inter-
vened. It stated that Japan had agreed to the Kyoto Protocol on the precondition that it would be able
to achieve its commitment by carrying out JI in the Central and Eastern European countries and there-
fore held that the Linking Proposal was inconsistent with the spirits of the Protocol and the Marrakech
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Accords. It also noted that double counting could easily be avoided by deducting the amount of ERUs
generated by a project from the amount of Allowances allocated to the respective installation (Gov-
ernment of Japan 2003).

The Italian Presidency proposal at the end of the year adopted this approach for type 1 projects. The
Netherlands, Ireland and Austria supported this concept whereas Finland, the UK and the Commission
noted reservations, while Denmark, France and Sweden noted scrutiny reservations. Conversely, Bel-
gium suggested an alternative which would essentially have reintroduced the Commission proposal
and Finland and Austria noted that they were open to this proposal.

For type 2 projects the Italian Presidency proposal suggested that Member States should create a spe-
cial reserve in their NAPs and cancel one Allowance from this reserve for each ERU issued. The
Netherlands noted that they supported this concept while France and the Commission noted reserva-
tions and Denmark, Finland, Ireland, Sweden and the UK noted scrutiny reservations. With the sup-
port of Austria, Belgium proposed an alternative according to which Member States would have had to
foresee an “adequate compensation” for the ERUs issued in their NAPs, but without specifying the
meaning of “adequate compensation” (EU Council 2003).

The Irish Presidency proposal of January 2004 essentially retained the Italian proposal for type 1 and
also applied the same concept to type 2 projects (EU Council 2004a). Meanwhile, opinions in the EU
Parliament varied, with some MEPs in favour of the reserve approach while others and especially the
Committee on Industry, External Trade, Research and Energy proposed to lift all restrictions, which
would essentially have meant to make double counting possible (EU Parliament 2004b: 27f; EU Par-
liament 2004c: 28).

Still, in the end it was in essence the Italian Presidency proposal which was adopted. The final text
reads:

Article 11(b)

Project activities:

2. Except as provided for in paragraphs 3 and 4, Member States hosting project activities shall ensure
that no ERUs or CERs are issued for reductions or limitations of greenhouse gas emissions from in-
stallations falling within the scope of this Directive.

3. Until 31 December 2012, for JI and CDM project activities which reduce or limit directly the emis-
sions of an installation falling within the scope of this Directive, ERUs and CERs may only be issued if
an equal number of allowances are cancelled by the operator of that installation.

4. Until 31 December 2012, for JI and CDM project activities which reduce or limit indirectly the
emission level of installations falling within the scope of this Directive, ERUs and CERs may only be
issued if an equal number of allowances are cancelled from the national registry of the Member State
of the ERUs’ or CERS’ origin.
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3 The Linking Directive’s Impact on CDM/JI. Legal
Analysis

3.1 Demand Side

The Linking Directive’s impact on the demand side of CDM and JI is twofold: on the one hand, it
creates a new demand for CDM and JI by allowing the installations covered by the EU ETS to use
CERs and ERUs for their compliance. On the other hand, it requires EU Member States to impose a
limit on these installations’ as well as on their own use of CDM/JI.

As for the limit, if supplementarity is to be ensured, the original proposal by the Commission had two
weaknesses: it did not provide a concrete cap and it only addressed one of the two channels Member
States can use to acquire certificates. The UK proposal would have remedied the former problem but
no the latter. The text finally agreed on covers both channels, but there is no concrete cap on the over-
all use Member States can make of CDM/JI, only a repetition of the Marrakech text. The cap on the
use of CDM/JI within the EU ETS is left to the discretion of the Member States, which will have to
publish it in their NAPs for the period 2008-2012.

One can therefore conclude that the EU Member States have left themselves a high degree of flexibil-
ity. They themselves can determine to which extent they want to make use of CDM and JI as well as
to which extent their companies will be allowed to make use of them. On the other hand, the Member
States have an incentive to harmonise the extent to which their companies will be allowed to make use
of CDM and JI in order to avoid distortionary effects on competition. Moreover, the NAPs are subject
to review by the Commission, though it remains to be seen in how far they will be willing and able to
enforce a strict definition of supplementarity.

Finally, it also bears noticing that the Linking Directive text covers only CDM and JI and thus leaves
the EU Member States completely free to purchase Assigned Amount Units (AAUs) via international
emissions trading. This flexible mechanism is only addressed by the requirement to report on the de-
gree to which domestic action constitutes a “significant element of the efforts undertaken”.

As for the new demand from the installation operators, apart from the installation-level caps which the
Member States are required to impose it is also influenced by the amount of scarcity within the EU
ETS.

The installation-level caps to be imposed are currently under discussion within the individual Member
States and details are not readily available. As for scarcity, the allocation for the period 2005-2007 has
been considered to be relatively generous, but still in March 2005 prices for EU Allowances shot up to
aboute EUR 15.%* If this price level is maintained, CERs and ERUs with their current prices of about
EUR 5 will be a very attractive alternative. But the EU ETS market is not yet mature enough to give a
reliable picture.

8 Daily prices are for example available at http://www.pointcarbon.com.
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3.2 Supply Side

3.2.1 Baseline

3.2.1.1 Acquis Communautaire Affecting the Baseline of CDM/JI projects

Due to the Linking Directive, CDM and JI projects within the new EU Member States and EU Acces-
sion Countries will now have to calculate their baselines on the basis of the acquis communautaire. To
this respect, three kinds of projects can be distinguished:

o first, there are projects which are not affected because the acquis communautaire does not contain
regulations that are relevant,

e second, there are projects which can no longer be carried out as CDM or JI projects because they
have now become part of the baseline and thus are no longer “additional”,

e third, there are projects which would still be additional, but they would now generate fewer CERs
or ERUs because the baseline has been raised. In some cases they might still be viable, in others the
amount of certificates will now be too small to carry them out.

The relevance of the respective provisions in the acquis communautaire depends on their scope (see
below) and the category of legislation they represent (see Table 1). While prescriptive legislation by
the EU will be effective uniformly all over the EU, flexible legislation and market-based instruments
are subject to national implementation.

Category CDM/JI Impact

Prescriptive legislation establishing uniform mini-  Raises the baseline by making certain measures manda-

mum standards EU-wide. tory EU-wide. Projects will have to go beyond this stan-
dard to be “additional”.

Flexible legislation imposing additional site- Raises the baseline by making certain state- or site-

specific or national rules. specific measures mandatory. Projects will have to go

beyond this standard to be “additional”, the impact will

have to be determined for each concrete case
Voluntary and/or market-based instruments, such as Raise the baseline by making emission reduction meas-
feed-in tariffs or special grants for renewable ener-  ures more profitable. Project proponents will need to

gies. show that this is still not sufficient to make their projects
viable.
Table 1: Types of EU legislation, Source: Own illustration based on Nondek et al. (2001: 8)

According to the Swedish Energy Agency (SEA 2002: 48f), the directives that are supposed to have
the greatest impact on the baselines of projects are the Integrated Pollution Prevention and Control
Directive (IPPC Directive), the Landfill Directive and the Large Combustion Plant Directive (LCP
Directive). These directives have direct site-specific impacts. Conversely, other directives such as the
Directive to limit carbon dioxide emissions by improving energy efficiency (SAVE Directive) or the
Directive on the promotion of electricity from renewable energy sources are examples of flexible leg-
islation setting frameworks or targets for national legislation. Since their impact is thus not directly
due to EU Accession but depends on the national implementation (which may be rather soft), we de-
cided to leave them out of the scope of this paper.
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The IPPC Directive aims at reducing or eliminating the emission of harmful substances from industrial
installations. For this purpose, it requires the use of the best available technology (BAT). As defined in
the IPPC directive, “available” means already developed and possible to implement under economi-
cally and technically viable conditions. Availability is therefore a relative term that has to be examined
by a regulator for each individual installation. The resulting requirements are laid down in the IPPC
permit. As for JI projects, this means that measures at installations covered by the IPPC Directive must
go beyond the requirements in the IPPC permit. However, Art. 26 of the ET Directive states that for
installations covered by EU emissions trading Member States shall not impose emission limits for
greenhouse gases covered by EU emissions trading and may choose not to impose requirements relat-
ing to energy efficiency in respect of combustion units or other units emitting carbon dioxide on the
site. This provision substantially limits the IPPC Directive’s potential impact on the baseline of JI
projects, but an IPPC permit might also require measures with regard to other pollutants which might
have an impact on GHG emissions.

The Landfill Directive includes two important provisions that affect GHG emissions: First, the Land-
fill Directive limits the amount of biodegradable waste that can be disposed in landfills, which limits
the amount of landfill gas emissions. Second, from 2009 onwards the Directive requires the collection
of landfill gas at all landfills in operation. Moreover, the collected gas has to be flared as a minimum.
The Landfill Directive is thus an example of prescriptive legislation and additionality is limited to

e crediting in 2008,
e projects on closed landfills

e projects on landfills in operation which utilise the collected gas for energy production instead of
flaring it.

The LCP Directive limits emissions of SO, and NOy at new and existing plants exceeding a capacity
of 50 MW. Operators basically have two options: end-of-pipe solutions or fuel switch. In case of the
former, JI potential will basically not be affected since efficiency and the fuel mix is not changed. In
case of the latter, however, JI potential at the installation will be reduced significantly (SEA 2002: 48).

3.2.1.2 The Relevance of Transition Periods for Directives

However, the acquis communautaire does not immediately have its full effect since the Linking Direc-
tive takes into account the temporary derogations set out in the accession treaties. In various instances
(see Table 2), transition periods cover part or even all of the first commitment period. This means that
projects implementing measures demanded by the acquis will be able to generate ERUs or CERs dur-
ing this time. One could therefore say at a first glance that CDM or JI potential will not or only partly
be affected. However, there are probably many potential projects which would be viable if they could
generate certificates over their whole lifetime, but not if certificate generation is reduced or even to-
tally cut off after some years, even if the period of (full) crediting is the whole first commitment pe-
riod. On the other hand, there is the uncertainty about the continuation of the Kyoto Protocol post-
2012. Due to this uncertainty it is generally unclear if projects will be able to generate certificates
post-2012 and one can therefore probably assume that many investors and project developers will
favour projects which are viable even if they generate certificates for a couple of years only. The con-
clusion therefore is that the expiry of transition periods towards the end of the first commitment period
limits the theoretical JI potential, but the impact on what is actually going to be implemented is proba-
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bly not as severe. If, however, there is no or only a short transition period, the impact will obviously
be significant.

IPPC Directive Landfill Waste Directive Large = Combustion  Plant
Directive

Czech Republic None None Until 31.12.2007

Hungary None None Until 31.12.2004

Poland Until 31.12.2010 Until 01.07.2012, Until 31.12.2017, intermediate

intermediate targets targets

Slovak Republic Until 31.12.2011 Until 2013 Until 31.12.2007

Bulgaria Until 2011 None Until 2014

Romania (2015)1) (2017)1) (2012)1)

1) Romania’s request, under negotiation

Table 2: Transition periods for most relevant Directives, Source: Compilation from Acts of Accession,
Article 24; EU Commission 2004a: 93, 113; EU Commission 2004b: 100, 120; SEA 2002: 126,
129

On a theoretical note, it bears noticing that there are two tracks in JI: a first track for host countries
which fulfill all the requirements for utilising the Kyoto Protocol’s flexible mechanisms and a second
track as an “emergency option” for countries which do not. While the second track involves an inter-
national procedure under the yet to be established JI Supervisory Committee, in the first track coun-
tries are basically free to establish their own procedures (UNFCCC 2002). They could thus approve
any project, whether it is additional or not. But since projects which would have happened anyway do
not yield them any benefit and would thus only make them lose AAUs (in the form of ERUs), this is
probably not in their best interest.

3.2.2 Double Counting

Since projects which are not connected to the EU ETS (“type 3”) do not raise the issue of double
counting they were never discussed and can therefore be implemented without limitation.

Conversely, the Linking Directive specifically limits projects with indirect linkage (“type 2”’). Member
States will have to create a special reserve in their NAPs and CERs/ERUs can only be issued up to the
amount of this reserve. From the analyst’s point of view, this has the advantage that the maximum
available potential can be exactly determined. However, the scope of type 2 is quite substantial. De-
termining the size of the NAP reserve for type 2 projects is therefore not a trivial question.

The scope of “type 17 is substantial since the EU ETS covers the CO, emissions of all energy com-
busting installations with a thermal power of more than 20 MW (except hazardous or municipal waste
installations) as well as a number of specific process installations in refineries, coke ovens, metal in-
dustry, mineral industry and pulp and paper industry. This means that almost the whole energy sector
and the bulk of emissions from industrial energy use are covered. The impact on JI is difficult to
evaluate since now there is essentially a competition between financing emission reductions via JI and
via the EU ETS. An installation operator has three options:

e She reduces her emissions herself as a result of which she will either not need to buy additional
Allowances or even have a surplus of Allowances which she can sell,
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e Or she agrees to having her emissions reduced by an external company and transfers the corre-
sponding amount of Allowances to this enterprise. This might be an attractive option if she herself
cannot raise the necessary capital or if the external company can reduce emissions at her installa-
tion at a lower cost than she herself,

e Or she agrees to having her emissions reduced by an external company in analogy to the second
option but by means of a JI project.

Obviously, which option is more economical depends on the concrete case.

4 The Linking Directive’'s Impact on Jl in Selected New
EU Member States and EU Accession Countries

4.1 Emission Projections

As a first step the emission reduction potential in the new EU Member States and EU Accession
Countries is estimated on the basis of the UNFCCC National Communications (NCs). The emission
projections in the National Communications are usually provided for three different scenarios: “with-

2 ¢

out measures”, “with measures” and “with additional measures”. The “without measures” scenario is a
more or less theoretical scenario. The “with measures” scenario usually reflects the impacts of already
implemented or currently planned policies and measures and can thus be regarded as the baseline,
whereas the “without measures” scenario can be ignored for this paper. Finally, the “with additional
measures” scenario includes further policies and measures. Since these are supposed to go beyond
what has already been or is going to be implemented, i.e. “additional”, they can be taken to give a first

indication of the available JI potential.

However, there are several technical problems in analysing these projections. These concern especially
the consistency and reliability of the data provided for emission projections. In the following, reduc-
tion potentials in the countries selected will be considered in more detail.
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Country Reduction Annual Projected Emission Derived

Target Target for emissions Surplus for |  Annual JI
2008-2012 (2010) 2010 1) Potential
per cent Mt CO,e Mt CO,e Mt CO,e Mt CO.e
Czech Republic 8 172.5 | WM 141.7 | WM 30.8 6.5
WAM 135.2 | WAM 37.3
Hungary 6 95.5 | WM 100.3 | WM -4.8 n.a.
WAM 97.7| WAM 2.2
Poland 2) 6 449.3 WM 413.0 WM 36.3
WAM n.a. | WAM n.a.
Slovakia 8 66.7 | WM 51.4 | WM 15.3 5.4
WAM 46.0 WAM 20.7
Bulgaria 8 144.5 WM 133.7 WM 10.8 8.2
WAM 125.5 | WAM 19
Romania 3) 8 251.9 | WM 247.9 | WM 4 38.8
WAM 209.1 | WAM 42.8

WM = With Measures

WAM = With Additional Measures
1) = Projected emissions — Target
2) Only CO,

3) Second National Communiction
n.a. —not available

Table 3: Projected Emissions for selected CEE Countries, Sources: Compilation from Third National
Communications

4.2 Czech Republic

4.2.1 Emission Projections

The Czech Republic adopted an 8% reduction target with 1990 as the base year, which corresponds to
an average annual target of 172,5 Mt, i.e. a total amount of 862,5 Mt CO,e for the whole commitment
period (Czech Republic 2001: 44).

NC3 defines a ‘reference’ and a ‘high’ scenario. While the ‘reference’ scenario is a linear continuation
of the average development of the past years with annual GDP growth of 3% and an annual decrease
of energy intensity of 2.5%, the ‘high’ scenario presupposes a more vigorous economic growth on the
basis of modern technology with an annual GDP growth of 5 to 6% and an annual decrease of energy
intensity of 4%. The Czech government considers the latter scenario to be more likely, especially due
to the expected stimulating economic effects of EU accession. 2010 emissions for this case are pro-
jected to reach 141.656 Mt CO,e in the ‘with measures’ and 135.242 Mt in the ‘with additional meas-
ures’ scenario. Both scenarios are obviously much below the Kyoto target (Czech Republic 2001: 72-
82).

All the ‘additional measures’ mentioned in NC3 are legislative or other state measures that are cur-
rently being prepared or have already been implemented over the last years, as well as measures
planned in connection with harmonisation with EU regulations (Czech Republic 2001: 45-57). There-
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fore, in the case of the Czech Republic the ‘with additional measures’ scenario has to be considered as
the baseline and the NC thus does not give an indication of the JI potential.

4.2.2 Reduction Potential and JI Applicability by Sector

4.2.2.1 Conventional Energy Supply

At the end of 2001, the total installed capacity of the Czech power system was 15,443 MWe, 10,836
MW of which was accounted for by coal-fired power plants using mostly local brown coal. Nuclear
power generating capacity amounted to 1,760 MW, hydro power and pumped storage hydro together
came to 2,145 MW total capacity. Other energy generating capacities such as oil, gas, and renewable
energy projects are small (oil 25 MW, gas 675 MW, and renewable energy sources 1.18 MW). The
Czech Republic is a net exporter of electricity, with an estimated annual amount about 0.73 TWh
(Maly et al. 2002a: 4-10).

The Czech government focuses on harmonising the energy sector standards with those of the EU,
which means decreasing dependence on solid fuels, mainly coal as a primary energy source. Coal will
be gradually replaced especially as a source of heat, or will be increasingly used for co-generation (US
DOE 2004a).

High priority is placed on developing nuclear energy resources. The dominant electric power utility is
Ceske Energeticke Zavody (CEZ), a 67% state-owned energy generating company which produced
71% of total electricity in 1999. Due to the fact that efforts after 1990 were focused primarily on sub-
stantial reductions of air pollution from coal-fired power facilities and in order to meet the require-
ments of the LCP Directive, the following measures were carried out:

e Gradual decommissioning of obsolete power units (possible as a result of decreasing power de-
mand due to the economic transformation);

e Upgrading units selected for continued operation by installing fluidised bed boilers or scrubbers,
and

e Completing two nuclear power units in the Temelin power facility.

These efforts were successfully carried out by the end of 1999. The loss of generating capacity will be
more than compensated by the increases in nuclear and hydropower capacity (US DOE 2004a). Fur-
ther cost-effective reduction potential at the facilities of CEZ is therefore probably limited.

4.2.2.2 Renewables

The Czech government’s target for the development of renewable energy is to increase its share from
currently 1.7% to 5 to 6% in 2010 (EVA 2004b). Besides strong political support for renewable energy
development, the Czech Republic also has high renewable energy feed-in tariffs compared to other
new EU Member States and EU Accession Countries. The country has thus established excellent insti-
tutional support mechanisms for the promotion of renewable energy (Wynne et al. 2003:5-6). How-
ever, this does not mean that all potential projects are not additional, as set out in detail below.

Solar
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The solar insulation levels in the Czech Republic are mediocre, and despite the high feed-in tariffs of
over 19 US cents/kWh the costs for photovoltaic applications may hinder project development
(Wynne et al. 2003:5-6). Nondek et al. (2001: 57) estimate that in the area of solar systems with hot air
collectors there is a potential for projects which are economically viable and would pass the addition-
ality test which amounts to about 300 kt CO,e per year.

Wind

Wind energy utilisation has a long tradition in the Czech Republic. The near-term technical potential is
2,220 MWe (US DOE 2004a). Maly et al. (2002a: 10) estimate that the emission reduction potential
that is economically viable amounts to 1.3 Mt CO,e. Nondek et al. (2001: 57) not only consider which
projects are economically viable but also which would pass the additionality test and conclude that
there is a JI potential of about 900 kt CO»e per year.

Geothermal

The total geothermal potential for the whole country, based on heat flows, is 4,641 MW (EVA 2004b).
The exploitable potential amounts to 2,500 to 3,000 MW, corresponding to an installed heat potential
of 3,750 to 4,500 MW (EVA 2004b). However, Maly et al (2002a: 10) caution that the use of geo-
thermal energy in the Czech Republic entails marginal abatement costs of more than 30 USD per t
CO,e and. In their view it is therefore not economically viable.

Biomass and Biogas

Only 30% of biomass resources are currently used (Wynne et al. 2003:5-6). About two thirds of bio-
energy is consumed by households for low temperature heat generation. According to Maly et al.
(2002a: 10), the reduction potential related to the utilisation of biomass for production of power and
heat amounts to 4.4 Mt CO,e with marginal abatement costs in the range from 2 to 8.6 USD/t CO»e.
However, Nondek et al. (2001: 57) identify only about 600 kt to be suitable for JI. On the other hand,
they identify an additional potential of another 100 kt in the area of biogas-fired cogeneration.

Hydro

As of 2001, 2,155 MW of hydro power were installed, of which 1,145 MW were pumped storage hy-
dro. Furthermore, 1,230 small hydro plants existed in 1999 with an installed capacity of 283 MW. The
installed capacity represents approximately 50% of the technical hydro power potential. The overall
potential for all sizes of hydropower plants is quite modest and amounts to a technical exploitable
capability of 3,978 GWh/year (EIC 2001). According to Maly et al. (2002a: 10), the utilisation of hy-
dro energy in the Czech Republic has an emission reduction potential of about 1.0 Mt per year at a
price of 11 USD/t CO,e. Nondek et al. (2001: 57) consider that the potential that is suitable for JI
amounts to 600 kt.

Total Renewables Potential

According to Maly et al. (2002a: 10), the total technical reduction potential identified in the renewable
energy sector amounts to 8.6 Mt per year with marginal abatement costs of 518 USD/t CO,e. The total
sum of the potential which Nondek et al. (2001: 29) judge to be economically viable and additional to
business as usual amounts to roughly 2.3 Mt per year. However, a large share of this potential consists
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of small scale projects which at least at the moment is not suitable for JI. In their view, only a third of
the identified potential is actually “tradeable” for JI, by which they mean that the emission reduction
of a project is greater than 1 kt. This leaves a JI potential of about 700 kt COe.

4.2.2.3 District Heating and Residential Sector

District heating is an important part of the energy system of the Czech Republic as 30% of the coun-
try’s households are connected to the local district heating network, providing 20% of the energy sec-
tor’s final consumption. District heating systems operate in some 50 cities. Of the total delivered
145.88 PJ of final energy heat, 119.42 is produced by using solid fuels, 15.75 by using liquid fuels and
47.79 by gas. The generation and network systems are generally aged between 30 to 60 years, which
has a negative impact on efficiency and availability of services. The discrepancy in energy efficiency
is 90% in modern gas fired CHPs compared to less than 50% in the case of old heat-only units (Maly
et al., 2002a: 5-6, IEA 2004: 6f). However, the literature surveyed contains no data on which emission
reductions could be achieved in this regard.

Potential to save energy can also be found in the residential and tertiary sector. Buildings are generally
poorly insulated. About 1.1 million dwellings, comprising about one third of the Czech residential
sector, are situated in panel prefab buildings. The thermal quality of these buildings is relatively low,
resulting in high energy demand of about 240 kWh/m? and year (EVA 2004a). Moreover, switching
from coal-fired to biomass-fired boilers for space and water heating entails a CO, reduction potential
of about 3 Mt per year with marginal abatement costs of 2 USD/t of CO,e. In total, the possible meas-
ures in the residential and tertiary sectors with marginal abatement costs below 30 USD/t of CO,e are
supposed to amount to 18.1 Mt per year (Maly et al. 2002a: 10). According to Nondek et al. (2001:
29f), the potential that is economically viable and would pass the additionality test in the residential
and tertiary sectors amounts to about 8 Mt CO,e. However, they consider that there is not one single
project that is “tradable” for JI, i.e. with a reduction capacity above 1 kt. Therefore, the available po-
tential could only be tapped by JI if suitable mechanisms for bundling small projects into larger ones
could be designed.

4.2.2.4 Industry

Nondek et al. (2001: 57f) identify a range of possible measures to upgrade industrial processes such as
implementing advanced electric motors, replacing heating furnaces or installing small CHP plants. All
these measures could be carried out as JI projects and are supposed to entail a reduction potential of
6.6 Mt COqe.

However, some of these measures could be regulated under the IPPC Directive, which would reduce
the potential by about 130 kt. Another 3.9 Mt become part of the baseline due to the transposition of
the SAVE Directive into Czech legislation. This leaves a potential of about 2.6 Mt, 57% of which is
contained in projects which are “tradeable”, leaving a JI potential of about 1.5 Mt.

There could also be potential in the capture and utilisation of methane from mining installations (REC
2004: 184), but the literature surveyed contains no data on the available potential.
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4.2.2.5 Waste Management

Collection and use of landfill methane could provide substantial potential for emission reductions
which amounts to 1.2 Mt per year at marginal abatement costs below 30 USD/t of CO,e, of which 255
kt consist of projects which extract landfill gas and use it in large-scale cogeneration plants sited at the
landfill, are available at a price of 7.8 USD/t of CO,e (Maly et al. 2002a: 10).

4.2.2.6 Transport

In the transport sector, 20% of road freight transport could be switched to rail transport and diesel
trains could be replaced by electric trains. These measures are supposed to entail a reduction potential
of about 21 kt per year, but they may not be suitable for JI since they are difficult to monitor (Nondek
et al. 2001: 57).

There is also a reduction potential of 170 kt per year through the use of biodiesel (REC 2004: 184),
part of which could probably be tapped by JI, e.g. by retrofitting the bus fleets of public transport sys-
tems.

4.2.2.7 Agriculture and Forestry

Nondek et al. (2001: 29) indicate that measures to improve the energy efficiency of agricultural build-
ings could reduce emissions by about 90 kt. However, none of these projects are “tradable”.

Conversely, they consider that there is substantial JI potential in forestry, especially since there is no
legislation to make such projects non-additional. They estimate that the afforestation of idling agricul-
tural lands could yield a sequestration of 4-5 Mt CO, per year (Nondek et al. 2001: 21f).

4.2.3 Overall Potential and the Impact of EU Accession

Table 4 gives an overview of the reduction potential in the Czech Republic as derived from NC3 and
the secondary literature surveyed. The potentials that have been quantified alone are estimated at more
than 28 Mt CO,e per annum (p.a.). By sector the following situation can be noted:

e The energy sector has already undergone significant renovation. It is probable that there are still
further cost-effective emission reduction opportunities which could be mobilised by JI, but the lit-
erature surveyed gives no details.

e The technical reduction potential in the renewables sector amounts to about 7 Mt CO,e per year. of
which 2.2 Mt are estimated to be economically viable and additional to business as usual is. How-
ever, only 700 kt are contained in projects with a size above 1 kt per year, which is considered to be
the minimum size to be viable for JI.

e Efficiency improvements and fuel switch in individual buildings is supposed to entail a technical
emission reduction potential of 18.1 Mt and an economically feasible potential of 8 Mt. However,
potential projects seem to be too small for JI. They would need to be bundled to become viable.
Moreover, the transposition of the SAVE Directive into Czech law could make some measures
mandatory.
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e The district heating systems are aged between 30 to 60 years and therefore contain a substantial
emission reduction potential, but the literature surveyed does not indicate any figures.

e The viable emission reduction potential in industrial processes and energy generation is estimated
at about 6.6 Mt.

e The potential for emission reductions from collecting and using landfill methane are estimated at
1.2 Mt per year. The literature surveyed does not indicate which part of this potential could be vi-
able for JI.

e The options identified in the transport sector amount to about 200 kt, part of which could be tapped
by JL.

e The measures identified in agriculture amount to 90 kt, but the emission reductions of potential
projects seem to be too small to be suitable for JI. Conversely, afforestation could yield 4-5 Mt per
year.

The Czech Republic has negotiated hardly any transition periods. The impact of the acquis commun-
autaire is therefore quite severe. Most notably, projects in the energy and industry sectors are affected
by both the LCP and IPPC Directives.

The draft NAP (Czech Republic 2004: 13) states that the Czech Republic considers JI to be very im-
portant and that the NAP for 2008-2012 is going to contain a reserve for indirect linkage. However,
the Czech Republic does not seem to be too favourable towards projects with direct linkage. In the
long run, the Czech Republic will consider restricting JI projects to activities that do not have any link
with the EU ETS and supporting other projects by issuing AAUs.

In 2000, emissions from the covered installations totalled 89.03 Mt CO, (Czech Republic 2004: 18).
The NAP does not give an indication which part of the energy and industry sectors is covered by the
EU ETS. According to the Czech Republic’s inventory data, in 2000 CO, emissions from fossil fuel
combustion in the energy sector amounted to 60.16 Mt, CO, emissions from fossil fuel combustion in
manufacturing industries and construction to 34.88 Mt, amounting to a total of 95.04 Mt; emissions
from industrial processes (2) added 2.25 Mt (Czech Republic 2001: 92). Construction is not covered
by the EU ETS and therefore distorts the picture a bit, but one can conclude that CO, emissions from
energy production and industrial processes are covered to a very large extent. This is confirmed by
REC 2004 (179) which states that 10 of the country’s 12 coal-fired plants fall under the EU ETS.
Given the statement in the NAP one can therefore conclude that the relevant JI potential in this regard
has been removed by the EU ETS.

Due to the Landfill Directive, options at landfills are reduced to closed landfills and to energy produc-
tion, but the literature surveyed does not quantify the potential. Such projects as well as projects utilis-
ing methane emissions in the mining sector for electricity production would probably be connected to
the grid and thus be indirectly linked to the EU ETS. They therefore depend on the establishment of a
sufficient JI reserve.

The options identified in the transport sector are not affected by the elements of the acquis communau-
taire discussed above, nor are they covered by the EU ETS. The situation regarding district heating
and renewable energy projects will be discussed in the conclusions.
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Sector/Measure Reduction po-  Suitableas  Accession
tential Ji Impact
(Mt CO.e p.a.)

Conventional Energy Supply

Rehabilitating and replacing existing plants, fuel-switch Not quantified Unclear 1) Severe

(1A1D)

Renewables

Solar 0,3 Yes Possibly

Wind 1.3 Yes (0.9 Mt) Possibly

Geothermal energy, potential of 3,750-4,500 MW installed = Not quantified Yes Possibly

capacity

Biomass 4.4 Yes (0.7 Mt)  Possibly

Hydro 1 Yes (0.6 Mt)  Possibly

District Heating and Buildings

Improving energy networks 0.23 Yes No

Improvement of buildings and fuel-switch in individual 18.1/8 Yes No

boilers (technical / economic potential)

Industry

Upgrading industrial processes 1.5 Yes Yes

Installation of gas-fired CHP 5 Yes Possibly

Capture and utilisation of methane from mining Not quantified Yes Possibly

Waste Management

Collection and use of landfill gas 1.2 Yes Severe

Transport

Switch from road transport to rail transport (20%) 0,02 No 2) No

Replacement of diesel freight trains by electric trains 0,01 No 2) No

Use of biodiesel, e.g. in bus fleets 0,17 Yes No

Agriculture and Forestry

Improve energy efficiency in agricultural buildings 0,09 No 3) No

Afforestation 4-5 Yes No

Total quantified potential (lower estimate) 28,12

1) Sector has already undergone significant renovation
2) Problematic monitoring and assessment process
3) Projects too small

Table 4:
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4.3 Hungary

4.3.1 Emission Projections

Hungary has committed to a 6% reduction with the annual average emission level of the period 1985
to 1987 as the base level, which corresponds to an average annual target of 95.535 Mt (UNFCCC
2004a: 22), and thus a total amount of 477.675 Mt CO,e for the whole commitment period.

In contrast to all other countries considered, Hungary might have problems with reaching this target.
The UNFCCC report on the in-depth review of NC3 states that the country had adopted a “relatively
optimistic approach” for its emission projections. The report corrects the emission figures with the
result that 2010 emissions in the “with measures” scenario will be 100,325 Mt CO,e and 97,696 Mt in
the “with additional measures” scenario, i.e. well above the target (UNFCCC 2004a: 21f).

The difference between the “with measures” and the “with additional measures” scenarios indicates an
additional reduction potential of about 3 Mt CO,e. The “with measures” scenario is supposed to in-
clude ongoing and planned measures (Hungary 2002: 80), but unfortunately the reductions are not
broken down according to the various measures listed in NC3, nor is it clear which measure belongs to
which scenario. The latter point was clarified during the in-depth review, according to which the dif-
ferences between the two scenarios are:

e the doubling of renewable energy use to meet targets agreed with the EU, i.e. 6 to 7% of total en-
ergy consumption by 2010,

e alower number of livestock,

e the maximum rate of afforestation potential, i.e. 15,000 ha annually until 2050 (UNFCCC 2004a:
18).

However, the review found that even if the maximum potential for renewable energy were to be real-
ised, it would still not be possible to achieve the reduction of 2 Mt CO,e projected in the scenario. A
corrected figure is not given, however. Conversely, given the significant national as well as EU com-
mitment to afforestation, the review states that the annual afforestation rate of 15,000 ha in the “with
additional measures” scenario should rather be held to represent the “with measures” scenario
(UNFCCC 2004a: 18f).

4.3.2 Reduction Potential and JI Applicability by Sector

4.3.2.1 Conventional Energy Supply

49 power-generating units are operating in Hungary, of which 16 have a capacity greater than 100
MWe. Those 16 units represented 94% of the total power production capacity in 2000. The main
sources of electricity are nuclear power with approximately 37%, coal and lignite with 24%, and oil
and natural gas with 28%. The share of gas has grown over the last decade. In the period 1990 to 2001,
emissions from coal combustion declined by 2 Mt and petroleum by 2.04 Mt, while those from gas
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increased by 1.16 Mt. Combined cycle gas turbine power plants are rapidly gaining popularity in Hun-
gary. Several new plants are in development or under construction (US DOE 2004b).

Magyar Villamos Miivek (MVM) was the former sole importer and exporter of energy as well as the
operator of the national electricity grid. Hungary’s eight power generation companies (seven thermal
and one hydroelectric power producer) were unbundled during the last few years. All power plants and
six local distribution companies were sold mainly to foreign investors, except for the oldest coal-fired
units. Power plant privatisation was carried out in package deals with the associated coal mines. Thus,
privatisation of the power sector is practically finished (Maly et al. 2002b: 3; US DOE 2004b).

The existing power plants are very obsolete. There is a need to build about 6,000 MW of new power
plant capacity over the next fifteen years, with three fourths of this amount being needed to replace
existing obsolete capacity. Most of these plants are coal-based, so switching to alternative fuels would
entail huge emission reductions (REC 2004: 210).

MVM is planning to retrofit 300 to 700 MWe of existing capacity and had planned to construct plants
of 1,000 to 1,100 MWe capacities by the year 2006. The capacity expansion was tendered in 1997, but
due to the pending privatisation and break-up of MVM these plans were put on hold (US DOE 2004b).

Modernising the Hungarian energy industry and switching from coal to gas therefore seems to entail
significant possibilities for JI. However, the literature surveyed contains no figures on the available
reduction potential.

4.3.2.2 Renewables

The energy policy concept of Hungary includes the objective to increase the share of renewable energy
sources in the primary energy balance from the current 1% to 3.6% by 2010, in line with the Council
Directive 2001/77/EC (Hungary 2004: 8). An energy efficiency programme was introduced in 2001
with the main objective of promoting renewable energy sources. Subsidies are available from certain
funds, for example the Central Environment Protection Fund. Furthermore, electricity supply compa-
nies have been obliged since 2003 to purchase energy produced from renewable sources above 0.1
MW and from small scale CHP (from 0.5 MW up to 20 MW) at guaranteed prices. In 2000, gross
electricity produced for sale from renewable sources amounted to a total of 286 GWh, with a total
generating capacity of 73 MW, of which 48 MW were from hydro, 24 MW from municipal solid
waste and 1 MW from solid biomass. The government plans to introduce a system of tradable “green
certificates” as soon as the market for renewable energy reaches a critical mass for competition of 300
to 350 MW (EVA 2004c).

Despite these steps, producers of renewable energy do not have the premium prices that are needed for
sustainable and economic development and for the operation of the particular installations and facili-
ties (EVA 2004c). Projects might therefore still be additional.

Solar

Wynne et al. 2003 (5-8) consider that solar insulation levels in Hungary are relatively low and high
costs for photovoltaic solar project development do not seem justified even with relatively high feed-in
tariffs. Conversely, REC 2004 (213) estimates that photovoltaics could achieve a modest 2 MW of
installed capacity with an output of 2-3 GWh per year. According to NC 3 (20, 54), the technical po-
tential of solar energy amounts to 3.6 PJ per year and it is feasible to achieve a reduction of about 300
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kt per year by the year 2012. However, there is no indication which part of this potential could be util-
ised by JI.

Wind

Wind energy potential is seen as reasonable (EVA 2004c). A lack of state-of-the-art wind measure-
ments currently inhibits wind energy development. Suitable projects could be identified if more accu-
rate wind data became available (Wynne et al., 2003: 5-7:5-8). Two larger unit installations have re-
cently been made, one 250 kW unit in Niota and another one in Skulks. The latter project is expected
to provide 1.2 Mill. kWh per year (EVA 2004c; US DOE 2004b). According to REC 2004 (213), wind
energy could have a potential of 500 to 2,000 MW installed capacity. According to NC 3, the technical
potential of wind energy amounts to 1.3 PJ and it is feasible to reduce emission by about 200 kt per
year by the year 2012 (Hungary 2002: 20, 54). However, there is no indication which part of this po-
tential could be utilised by JI.

Geothermal

Hungary has some of the largest reserves of geothermal energy in Eastern Europe. However, the geo-
thermal reserves are primarily of low to medium enthalpy, which is suitable for heat supply but not for
electricity generation. The residential and industrial demand for low enthalpy geothermal energy has
led to 2,000 wells being in operation with an estimated total capacity of 350 MW supplying 11 PJ of
energy per year. There is some evidence of high-enthalpy resources, but none have been explored so
far (EVA 2004c; Wynne et al. 2003: 5-8).

According to NC 3 (20f, 53f), the technical potential amounts to 50 PJ per year and it is feasible to
reduce emission by about 1 Mt per year by the year 2012. However, there is a severe technical prob-
lem in that when large quantities are extracted, the aquifer needs to be sufficiently refilled to sustain
underground water and there is not yet a safe and economic way of doing this. Considerable develop-
ment can therefore only take place if this problem is resolved.

Biomass

Currently biomass, mainly fuel-wood combustion, accounts for the largest share of Hungary’s renew-
able energy consumption. Nearly 40% of the round-wood production and 10% of forestry waste and
sawmill by-products are used to provide heat for the forestry industry or other energy purposes. Ac-
cording to Wynne et al. (2003: 5-8), the technical potential for biomass is 1,000 MWe. According to
NC 3, the technical potential of biomass amounts to 165.8 PJ and it is feasible to reduce emission by
about 3.6 Mt per year by the year 2012 (Hungary 2002: 20, 54).

One example of the potential is the Dutch Borsod Power Plant project. Its aim is to switch the plant’s
fuel from brown coal to biomass and thus reduce emissions by 630 kt over the period 2008-2012. An-
other project at the Bakony Power Plant aims to reduce emissions by 450 kt per year by the same
means. The Pannon Power project of the World Bank’s Prototype Carbon Fund (PCF) aims to reduce
emissions by 2.7 Mt over the period 2004-2018, of which 932 kt would fall into the first commitment
period, by converting coal furnaces into natural gas and biogas furnaces (REC 2004: 2171).
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Hydro

Presently, hydropower generates less than 1% of Hungary’s electricity. This is due to the fact that
Hungary is one of the less mountainous countries in Central Europe. In 2003, three commercial hydro-
power plants were in operation with a total generation capacity of 44 MWe. The annual power genera-
tion was 200 GWh (US DOE 2004b; EVA 2004c). According to NC 3 (Hungary 2002: 20, 54), the
technical potential of hydro energy amounts to 1.2 PJ per year and it is feasible to reduce emission by
about 260 kt by the year 2012.

District heating and residential sector

District heating was developed on a large scale in the 1960s and currently has a market share of 16%
in the dwelling heating market. The total district heat produced by power plants in 1998 amounted to
12.7 TWh, of which 10.4 TWh fell to heat supply combined with power production (Maly et al.
2002b: 5). 142 companies operate 240 systems in 109 towns and cities (IEA 2003: 6-7). The dominant
fuel is natural gas which accounts for 66% of the fuel used, followed by coal and oil with 19% and
renewables and waste with 4% (REC 2004: 214).

A District Heating Law adopted by the Hungarian Parliament in March 1998 considers the reconstruc-
tion of the district heating system as highest priority. A conceptual proposal about the modernisation
of the system is supported by an Action Programme. The objective is to save 10 PJ of energy per year
until 2010 (Maly et al. 2002b: 5).

According to the Draft NAP, the residential sector provides a significant potential for the improvement
of energy efficiency and resulting savings in primary energy use (Hungary 2004: 8). Neither the tech-
nical potential of energy savings nor the total amount of emission reductions possible is mentioned.

4.3.2.3 Industry

According to REC 2004 (215) only 5% of Hungary’s total emissions stem from production processes.
The bulk of these are caused by a small number of companies and sub-sectors, many of which show a
significant environmental commitment. Taking also into consideration the requirements of EU acces-
sion, they conclude that there is no basis for JI.

4.3.2.4 Waste Management

There might be potential in landfill gas projects since NC3 states that currently its use is only occa-
sional (Hungary 2002: 22). However, the literature surveyed provides no details about the present
situation. Hungary did not negotiate a transition period for the EU Landfill Directive, so that projects
will be restricted to crediting in 2008, closed landfills or utilisation of landfill gas for energy purposes.

A planned JI project by Green Partner Kft. And BGP Engineers BV in Nagykanizsa, Oroshdza and
Baja intends to reduce emissions by 70 kt CO,e over the period 2008-2012 by rehabilitating landfills.
Another project by Exim-Invest Biogas Ltd. at Nyiregyhaza plans to reduce emissions by 13.875 kt
over the same period by installing gas motor block heating system at a landfill (REC 2004: 218, 220).
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4.3.2.5 Agriculture and Forestry

REC 2004 (215) considers that there is an urgent need for disseminating advanced agricultural and
animal husbandry methods like proper fertiliser application. These would lead to emission reductions
but might not be suitable for JI due to problems with determining the baseline.

There seems to be a vast potential for afforestation, but given the strong national engagement in this
sector as indicated by the in-depth review of NC3 it is unclear in how far projects would be additional.

4.3.3 Overall Potential and the Impact of EU Accession

Table 5 gives an overview of the reduction potential in Hungary as derived from NC3 and the secon-
dary literature surveyed. There should be considerable emission reduction potential in almost all sec-
tors considered, but the sources surveyed give hardly any figures. The potentials that have been quan-
tified alone are estimated at more than 5 Mt CO,e p.a. By sector the following situation can be noted:

e The existing power plants are very obsolete. There is a need to build about 6,000 MW of new
power plant capacity over the next fifteen years, with three fourths of this amount being needed to
replace existing obsolete capacity. Most of these plants are coal-based, so switching to alternative
fuels would entail huge emission reductions. However, the literature surveyed contains no figures
on the available reduction potential.

e The feasible reduction potential identified in the renewables sector is above 5 Mt per year, but it is
not clear which part might be utilised for JI.

e Potential in the district heating and residential sectors is supposed to be substantial but not quanti-
fied, either.

e As for industry, it is claimed that only 5% of Hungary’s total emissions stem from production
processe. The bulk of these are caused by a small number of companies which show a significant
environmental commitment. JI potential is therefore considered to be negligible.

e There might be potential in landfill gas projects since currently its use is only occasional. However,
the literature surveyed provides no details about the present situation.

e In agriculture, there is potential for disseminating advanced agricultural and animal husbandry
methods like proper fertiliser application. These would lead to emission reductions but might not
be suitable for JI due to problems with determining the baseline. As for afforestation, there seems
to be a vast potential, but given a strong national engagement in this sector it is unclear in how far
projects would be additional.

According to the draft NAP (Hungary 2004: 13), CO, emissions from the activities covered by the EU
ETS amounted to 30.52 Mt in 2002. According to Hungary’s inventory for 2002, CO, emissions from
fossil fuel combustion in the energy sector amounted to 19.68 Mt, CO, emissions from fossil fuel
combustion in industry to 10.13 Mt amounting to a total of 29.81 Mt (UNFCCC 2004b: 14, 18). CO2
emissions from industrial processes (2) were at 2.44 Mt. One can therefore assume that more than 95%
of the CO, emissions from these two sectors are covered by the EU ETS and that the bulk of the re-
maining installations are probably too small to be viable for JI. Moreover, Hungary has not negotiated
a transition period for the IPPC Directive, which raises the baseline. The transition period for the LCP
Directive runs till the end of the first commitment period, so that its impact on JI should be limited.
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If there is potential in landfill gas, due to the Landfill Directive options would be reduced to closed
landfills and to energy production. Reductions of methane emissions would not be affected, but pro-
jects using the landfill gas to produce electricity would probably be connected to the grid and thus be
indirectly linked to the EU ETS. The generation of ERUs for the emission reductions resulting from
this electricity production would therefore depend on the establishment of a sufficient JI reserve.

The situation regarding district heating and renewable energy projects will be discussed in the conclu-

sions.

Sector/Measure Reduction potential ~ Suitableas  Accession
(Mt CO.e p.a.) N]| Impact

Conventional Energy Supply

Rehabilitating and replacing existing plants, fuel-switch  Not quantified Yes Severe

Renewables

Solar 0.3 Yes Possibly

Wind 0.2 Yes Possibly

Geothermal 1 Yes Possibly

Biomass 3.6 Yes Possibly

Hydro 0,26 Yes Possibly

District heating and buildings

Save 10 PJ p.a. by modernising district heating system Not quantified Yes No

Energy efficiency in buildings Not quantified Yes No

Industry

Energy efficiency Not quantified Unclear Yes

Transport

None mentioned

Waste Management

Landfill gas Not quantified Yes Severe

Agriculture and Forestry

Lower number of livestock Not quantified No 1) No

Introducing advanced practices Not quantified No 1) No

Afforestation Not quantified Unclear 2) No

Total quantified potential 5.36

1) Problematic monitoring and assessment process

2) Strong national engagement in this sector

Table 5: Overview of Reduction Measures in Hungary
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4.4 Poland

4.4.1 Emission Projections

Poland’s reduction target is 6% with 1988 as base year. Base year emissions were 565.24 Mt (Poland
2001: 31), so that the target is 531.326 Mt per year on average and thus a total amount of 2,656.63 Mt
CO,e for the whole commitment period.

NC3 points out that different expert groups worked independently from each other and used different
models for developing emission projections, thus results might not be compatible with each other.
Moreover, there are three different types of scenarios — a passive (with weak economic development),
a baseline (stronger economic development “with measures”) and a reduction scenario (“with addi-
tional measures”) — but these are not provided for all sectors of the economy, the economy as a whole
or all GHGs. In fact, the three scenarios are not even consistently named throughout. Furthermore,
there is only a figure for overall CO, emissions in the baseline scenario but no corresponding figure
for the reduction scenario nor any figure for overall GHG emissions (Poland 2001: 46-48). Still, it is
clear that Poland’s emissions will stay comfortably below its Kyoto target. Updated projections pre-
sented in the report of the UNFCCC in-depth review of NC3 indicate that 2010 emissions will be 24 to
26% below 1988 levels (UNFCCC 2003: 22).

4.4.2 Reduction Potential and JI Applicability by Sector

4.4.2.1 Conventional Energy Supply

Coal-fired power plants account for approximately 94% of the installed electricity generation capacity,
amounting to 31 GW. Included in this figure are CHP power plants which apart from electricity (a
13% of the total electricity production) also provide heat for municipal as well as for industrial needs.
Hydro power accounts for the remaining 6%, with 2 GWe installed capacity. In contrast to most of the
other new EU Member States and EU Accession Countries, Poland currently does not operate nuclear
power plants. Poland is a net exporter of electricity. In 2001, the exports totalled 9.666 GWh, whereas
imports amounted to 2.330 GWh (EVA 2004d).

Due to the fact that generation capacity construction has been inconsistent over the past 30 years, the
system is aging and problems are increasing. More than half of the current capacity was built in the
1970s (EVA 2004d). Accordingly, 20,000 MW of electricity generation capacity need rehabilitation
and 3,500 have to be retired by 2005. The 55 plants producing 97% of total power production are coal-
fired and produced about 160 Mt CO,e of emissions in 1988, a figure that could rise to above 200 Mt
by 2020. Just switching to natural gas could therefore yield a technical reduction potential of 60-80 Mt
(SEA (2002: 110-113).

However, switching from coal to gas is part of the government’s long-term strategy and the ongoing
liberalisation of the energy market could strengthen the competitiveness of gas. This calls project’s
additionality into question. Moreover, Poland has not been granted any transitional arrangements for
the implementation of the LCP Directive, so that the country will have to take measures to reduce SO,
and NO, emissions. Conversely, due to the transitional period granted the IPPC Directive is not as
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likely to have an impact. SEA (2002: 112f) considers that despite these factors there should still be a JI
potential of several Mt CO,e, consisting mainly of a few large and low-cost projects.

4.4.2.2 Renewables

There are favourable technical and economical factors which promote renewable energy sources in
Poland. A shift in policies and public support away from traditional fossil fuel towards the develop-
ment of renewable energy resources can be noted. The Polish government introduced an obligation to
purchase electricity produced in co-generation with heat from unconventional or renewable resources
in 2001. Tax incentives are in place to support production from renewable energy sources and the gov-
ernment has established a target of 7.5% of energy production from renewables in 2010. This ambi-
tious target in combination with strong economic growth provides a healthy investment climate for
renewable energy developers (Wynne et al. 2003: 5-11).

Solar

Solar energy is of low significance at the moment. The potential of solar energy in the country is an
estimated 370 to 1,340 PJ per year. The figures vary greatly between studies, which imply that proba-
bly more research on technical and economical feasibility of solar energy projects in Poland is needed.
However, due to the solar radiation in Poland it is unrealistic to expect a considerable growth in the
utilisation of solar energy in the near future (EVA 2004d).

Wind

Poland has some of the best documented wind resources in Central and Eastern Europe. Some areas
reach 1,000 W/m? in power density. Currently, 33 MW of wind capacity is installed with another 40
MW project under construction. Many international wind developers have secured land rights in
northern Poland. The technical potential of wind power is estimated at about 4,000 MWe (Wynne et al.
2003: 5-11).

SEA 2002 (114) considers that the economically feasible potential amounts to 1,300 MWe installed
capacity. Based on a planned Dutch JI project at Skrobotowo, a 60 MWe wind farm which is supposed
to reduce emissions by 130,000 kt per year, they estimate that the feasible JI potential is “at least” 2.5
Mt CO,e. A Danish project at Zagdrze consisting of 15 wind turbines with 2 MWe each is supposed to
reduce emissions by 60 kt per year (REC 2004: 267).

Geothermal

Poland disposes of sizable low enthalpy geothermal reserves. Currently, the country is utilising them
mainly for space heating and balneology purposes. There are research projects to use geothermal en-
ergy for industrial purposes like timber-drying, greenhouse heating and fish farming. Currently, ap-
proximately 68.5 MWt are installed of which 26.2 MWt is from heat pumps. Total energy generation
is up to 274 TJ per year (EVA 2004d).

REC 2004 (258) considers that the geothermal energy in Poland is particularly attractive for JI. Poten-
tial projects are of a considerable size. The cost of a 20 MW geothermal unit is estimated to be about
15 million USD. Due to these costs projects are likely to be additional.

90



The estimates of the technical potential range from 200 to 1,512 PJ (SEA 2002: 115), but the literature
surveyed contains no data on which part could feasibly be used.

Biomass

Liquid and solid biomass is considered to be the main source of renewable energy in Poland, for both
electricity and thermal energy production. Fuel-wood production is 1.5 Mill. m* of which 70% is util-
ised. It is estimated that another 2.0 to 2.5 Mill. m*® fuel-wood can be harvested. Furthermore, wood
waste from processing amounts to another 2 to 3.5 Mill. m3, of which currently 40% is utilised. An-
other 2 to 3 Mill. m*® waste wood accrues from construction and demolition activities (Wisniewski
2004: 19).

Other areas include the expanded use of biogas generated from wastewater treatment plants and agri-
cultural and livestock activities. In addition, bio-fuels are an area that appears to be developing, be-
cause the increase of its use is a political priority of the Polish government. In 2001, approximately
209 t of bio-fuel were utilised for heating (EC BREC / EREC 2004 5; EVA 2004d).

Biomass technologies are relatively mature and the investment costs are lower than for other renew-
able energy technologies. According to Wynne et al. (2003: 5-11), the technical potential is about
4,000 MWe. However, there is no information on which part could feasibly be used.

A Dutch demonstration project is supposed to reduce emission by 1.6 kt per year by installing a bio-
mass-fired boiler with 350 kWt in Jelenia Goéra (REC 2004: 267).

Hydro

Although the southern part of Poland is mountainous, the installed capacity currently only amounts to
2 GW, as already mentioned above. The total technical potential is estimated at about 12 TWh per year,
but the literature surveyed gives no indication as to which part could feasibly be utilised. The total
technical potential of small hydro-electric power stations is an additional estimated 1.6 TWh per year.
In this sector, about 200 MW of installed capacity can be refurbished or built over the next years
which could lead to emission reductions of up to 1.25 Mt CO,e (SEA 2002:113).

A Canadian JI project aims to reduce emissions by 25 kt per year by constructing 3 small hydro power
plants with a maximum capacity of 1300 kW each at the Upper Odra. Another Canadian JI project
aims to reduce emissions by 4,685 t per year by constructing a hydro power plant with a capacity of
900 kW at the Bobr river (REC 2004: 267).

4.4.2.3 District heating and Residential Sector

There is a long history of cogeneration in Poland, with capacity in the industrial and district heating
sectors. District heating systems are operated in approximately 800 Polish cities, including the world’s
largest network in Warsaw. District heating networks supply more than half of Poland’s households
with heat and power, amounting to 134 TWh per year. The energy efficiency of the district heating
systems is poor as a result of under-investment. Energy losses amount to 45% as compared with a
typical figure of 10% in well-maintained systems (Maly et al. 2002c: 5; Kolar et al. 2001: 7).

Due to these circumstances, JI potential in the district heating area should be huge. The most interest-
ing options seem to be modernising distributing networks, converting heat-only boilers to CHP and

91



fuel switching from coal to gas or renewables. Moreover, most boilers are below 20 MW and thus are
not covered by EU emissions trading (REC 2004: 256f).

However, the literature surveyed contains no data on the available potential. An indication is given by
the PCF’s Stargard Geothermal Heating project, which aims to replace a coal-based heat plant with a
14 MWt geothermal system and expects to reduce emissions by 341 kt over the period 2003-2012
(PCF 2002). A Finish project in Elblag aims to reduce emission by 113k t per year by building a new
cogeneration plant which will be based on gas instead of coal as previously (REC 2004: 267).

4.4.2.4 Industry

Although the energy intensity per Gross Domestic Product (GDP) decreased by approximately 42%
from 1991 to 2002, which was mainly due to stagnation of the energy conversion and industry sectors,
energy efficiency is still lagging behind Western European countries. Cost-effective energy saving
potential in industry (including energy sector) is estimated at 20 to 30% which is an estimated emis-
sion reduction potential of 50 to 75 Mt (FEWE 2004: 1).

NC3 states that in the manufacturing industries sector “additional measures arising from the introduc-
tion of climate policy instruments” are supposed to entail a reduction potential of 24 Mt CO,e for 2010,
but there is no description of these instruments (Poland 2001: 46f).

In the mining sector, there is probably significant reduction potential in the degasification of hard coal
beds, but it has not been sufficiently researched (REC 2004: 255).

4.4.2.5 Waste Management

Poland has about 1,000 landfills, of which approximately 70 to 100 sites have extractable methane in
concentrations greater than 240 million m* per year. The potential for utilisation for energy purposes is
very good, 15.4 MW of capacity has already been already installed. Still, at present only 125 landfills
have installations for capturing landfill gas and energy is recovered at 25 landfills only (EVA 2004d;
REC 2004: 261).

This denotes a huge emission reduction potential, but since the utilisation of collected gas for power
generation has negative costs of -4.6 USD/t CO,e and CHP has costs of 1 USD, the additionality of
projects is questionable. Sites would have to be analysed individually in order to determine their JI
potential (SEA 2002: 116).

Since Poland has been granted a transition period till 2012 regarding the Landfill Directive, its impact
on JI potential should be limited. An already existing Dutch landfill gas recovery project in Konin
aims to reduce emissions by 253 kt over the period 2004-2012 (SenterNovem 2004a).

4.4.2.6 Transport

NC3’s “reduction baseline” scenario for the transport sector is supposed to entail a reduction potential
of about 3 Mt CO,e for 2010, but the corresponding measures are only vaguely described: decreasing
the motorisation growth rate, decreasing mobility, decreasing the economy’s transport intensity and
decreasing the unit emissions of cargo transport (Poland 2001: 47). None of these measures seem to
lend themselves to JI.

92



In 2002, 265 cities in Poland operated public transport systems. The total bus fleet numbers 10,000
and uses 770 t of fuel every day. 50% of buses have been in service for more than 10 years and only
30% less than 6 years. REC 2002 (263f) considers that it would be a viable idea for JI to modernise
the bus fleet of cities with more than 100,000 inhabitants, of which there are 23 in Poland. However,
they do not indicate the related reduction potential.

4.4.2.7 Agriculture and Forestry

REC 2002 (260) considers that there are emission reduction opportunities such as rationalising the use
of nitrate fertilisation, increasing humus content in the soil, using biogas from liquid manure and bio-
fuel production. Especially the latter two could in principle be relevant for JI. However, Polish agricul-
ture is characterised by considerable fragmentation, so that potential projects are probably too small
for JI application.

The government has set the target of increasing forest cover from the current 28.5% to 30% per 2020
and 33% by 2050. This implies an afforestation of about 680 000 ha by 2020 and would imply seques-
tration of about 3 Mt CO, (Poland 2001: 47f; REC 2004: 260f). A part of this potential could probably
be tapped by JI, but the literature surveyed contains no further data.

4.4.3 Overall Potential and the Impact of EU Accession

Table 6 gives an overview of the reduction potential in Poland as derived from NC3 and the secondary
literature surveyed. The potentials that have been quantified alone are estimated at well more than 100
Mt CO,e p.a. By sector the following situation can be noted:

e 20,000 MW of electricity generation capacity need rehabilitation and 3,500 have to be retired by
2005. The 55 plants producing 97 per cent of total power production are coal-fired and produced
about 160 Mt CO,e of emissions in 1988, a figure that could rise to above 200 Mt by 2020. Just
switching to natural gas could therefore yield a technical reduction potential of 60-80 Mt. However,
switching from coal to gas is part of the government’s long-term strategy and the ongoing liberali-
sation of the energy market could strengthen the competitiveness of gas. This obviously calls pro-
ject’s additionality into question.

e Potential emission reductions from wind energy are estimated at 2.5 Mt per year. There should also
be a significant potential in other renewables, especially biomass, but apart from a supposed poten-
tial of 1.25 Mt in the small hydro sector it has not been quantified in the literature surveyed.

e The energy efficiency of the district heat system is poor as a result of under-investment. Energy
losses amount to 45% as compared with a typical figure of 10% in well-maintained systems. The
potential available from district heating should therefore be significant, but it has not been quanti-
fied, either.

e Regarding industry, NC3 states that “additional measures arising from the introduction of climate
policy instruments” are supposed to entail a reduction potential of 24 Mt CO,e for 2010, but further
details are not given.

e The reduction potential at landfills is substantial but additionality is questionable since the utilisa-
tion of collected gas for power generation is supposed to entail negative costs. Sites would have to
be analysed individually to determine in how far they are available for JI.
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e Projects in public transport like the modernisation of bus fleets might be viable for JI, the total re-
duction potential in this sector is estimated at 3 Mt.

e Projects in agriculture are supposed to be too small for JI. In forestry, 3 Mt could be sequestered by
2020, but neither the amount available for the first commitment period nor the JI potential are indi-
cated.

According to the draft NAP (Poland 2004: 14f), total CO, emissions in 2001 were 317.8 Mt. Of these,
emissions from combustion installations in the energy sector accounted for 166.9 Mt and emissions in
the processing industry for 64.3, i.e a total of 231.2 Mt. CO, emissions from the installations covered
by the EU ETS make up 68% of the total national CO, emissions, amounting to an average 219.77 Mt
per year in the period 1999-2002 (Poland 2004: 20, 33). One can therefore conclude that only about
5% of the two sectors affected by the EU ETS are not covered and that the remaining installations not
covered will probably be to small to be viable for JI. Conversely, due to the transitional periods
granted the IPPC and especially the LCP Directive are not likely to have an impact on any remaining
JI potential.

Since Poland negotiated a transition period till 2012 for the Landfill Directive, the impact on the JI
potential, if there is any, should also be limited. If connected to the grid, using landfill gas for electric-
ity purposes would entail an indirect linkage with the EU ETS. However, the draft NAP for the period
2005-2007 establishes a sizable reserve of 9.9 Mt to account for projects and for “unidentified other
sources”, i.e. sources which have not yet been identified as being covered by the EU ETS but may yet
be (Poland 2004: 41). One can therefore assume that the reserve in the NAP for the period 2008-2012
will also be sufficient.

The situation regarding district heating and renewable energy projects will be discussed in the conclu-
sions.
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Sector/Measure Reduction potential Suitableas  Accession
(Mt CO.e p.a.) JI Impact

Conventional Energy Supply

Switching from coal to gas 60-80 Unclear 1) Severe

Limit thermal and electric energy losses in transmission to  Not quantified Yes Severe

below 20%

Rehabilitating 20 GW of installed capacity Not quantified Yes Severe

Renewables

Solar Not quantified Yes No

Wind power up to 1300 MW installed capacity 2.5 Mt Yes No

Geothermal, technical potential 200 to 1.512 PJ p.a. Not quantified Yes No

Biomass, technical potential about 4,000 MWe installed Not quantified Yes No

capacity

Renovating or building 1000 small hydro plants with total ~ 1.25 Yes No

capacity of more than 200 MW

District heating and buildings

Modernising distribution networks, converting heat-only ~ Not quantified Yes No

boilers to CHP, fuel-switch

Thermal modernisation of blocks of flats, replacement and 8 Yes Possibly

additional sealing of windows, changes of the current

building thermal protection standards or expanding renew-

able energy sources

Industry

“Introduction of climate policy instruments” (NC3) 24 Unclear Yes

Improving Boilers Not quantified Yes Yes

Energy efficiency Not quantified Yes Yes

Waste Management

Landfill gas Not quantified Unclear 2) No

Transport

Decreasing the motorisation growth rate, decreasing mo- 3 No 3) No

bility, decreasing the economy’s transport intensity and

decreasing the unit emissions of cargo transport

Agriculture and Forestry

Improving agricultural practices, such as rationalising Not quantified No 4) No

fertiliser use, increasing humus content in soil, biogas and

biofuels

Afforestation 3 Mt by 2020 Yes No

Total quantified potential (lower estimate) 98.75

1) Switch from coal to gas part of government’s long-term strategy, liberalisation of energy market will

strengthen competitiveness of gas

2) Utilisation of collected gas for power generation supposed to entail negative costs.

3) Monitoring problematic
4) Projects too small

Table 6: Overview of Reduction Measures in Poland
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45 Slovakia

4.5.1 Emission Projections

Slovakia has committed to an 8% emission reduction with 1990 as the base year. Base year emissions
were 72.53 Mt CO,e (Slovakia 2001: 95), so that the target amounts to 66,728 Mt and thus a total
amount of 333.638 Mt CO,e for the whole commitment period.

In NC3, four different scenarios for the energy sector, industry, agriculture, forestry and waste man-
agement were established: a pessimistic “high scenario” as well as scenarios “without measures”,
“with measures” and “with additional measures”. The “with measures” scenario includes the expected
impact of adopted measures, especially the legislation in the area of air protection, and can therefore
be taken as the baseline. For 2010, the difference between the “with measures” and the “with addi-
tional measures” scenario amounts to about 5 Mt CO,e (Slovakia 2001: 68). The individual measures
and their individual emission reduction potentials regarding fossil fuel combustion and transformation
are broken down in detail as follows (Slovakia 2001: 57):

e the expansion of the utilisation of the use of combined cycles in power plants would reduce emis-
sions from 40.128 to 39.314 Mt, i.e. by 0.814 Mt,

e the increase of renewables, specifically of the use of biomass from 2-9 to 10-18%, the increase of
geothermal energy from 102 to 229 MWt and the increase of solar energy from 163 to 326 TJ
would reduce emissions to 37.457 Mt, i.e. by a further 1.857 Mt,

e the decrease of energy consumption by about 30% through the thermal insulation of buildings
would reduce emissions to 36.654 Mt, i.e. by a further 0.803 Mt,

e improvements in public transport would reduce emissions to 36.385 Mt, i.e. by a further 0.269 Mt.

Energy-related CH4 emissions would be reduced by 0.155 Mt CO,e and energy-related N,O emissions
by 0.25 Mt CO,e if all of the above measures were implemented (Slovakia 2001: 58-62, 103).

4.5.2 Reduction Potential and JI Applicability by Sector

4.5.2.1 Conventional Energy Supply

The share of fossil fuels in primary energy sources is about 80%. 73% of primary energy supply is
imported, including coal, crude oil, natural gas and nuclear fuels. The indigenous energy resources
mainly consist of low-quality lignite and hydropower. Lignite usage in power generation will probably
be phased out by 2010 (REC 2004: 351). There has in fact already been a marked shift from coal to
gas: CO, emissions from coal combustion fell from 5.93 Mt in 1993 to 4.34 Mt in 2001, while CO,
emissions from natural gas combustion increased from 3.18 Mt in 1993 to 4.08 Mt in 2001 (US DOE
2004c).

Installed electric generating capacity is about 7,800 MWe. Of these, hydro power plants account for
2,420 MWe, nuclear power plants for 2,390 MWe and thermal power plants for 2,390 MWe (US DOE
2004c).
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Slovakia has two nuclear power plants, Jaslovevske Bohunice with four 440 MWe units and Mo-
chovce with two 440 MWe reactors. On account of EU accession, the Slovak government negotiated
decommissioning of Bohunice units 1 and 2 in the period 2006-2008 (US DOE 2004c¢). According to
the draft NAP, the resulting decrease is going to be substituted either by existing capacities of solid
fuel plants or by a new power plant (Slovakia 2004: 9).

The dominant electricity generator is Slovenské Elektrame a.s. (SE), which makes up 85% of Slova-
kia’s annual electricity production. At present, 6,999 MWe are operated by SE, including the two nu-
clear power plants. Installed capacities of SE is split into 2,640 MWe nuclear power, 1,964 MWe
thermal power and 2,395 MWe hydro power. SE is also responsible for the trade and sale of electricity
(EVA 2004e: 1). SE is currently in the process of privatisation. It is expected that SE will be split into
two companies. The nuclear power plants will be detached into a separate entity (US DOE 2004c).

The main task for SE is to comply with the EU standards of the acquis communautaire. Most of the
power generating facilities are being reconstructed with fluidised-bed-combustion, which reduces
emissions significantly (US DOE 2004c).

Due to these refurbishments and the ongoing shift from coal to gas, emission reduction options have
probably already been utilised to a significant extent.

4.5.2.2 Renewables

One of the main goals in Slovak energy policy is to achieve a 6% share of energy production coming
from renewable energy sources in 2010. In 2002, renewable energy sources represented only 1.6 % of
the total primary energy consumption if large hydro power plants are excluded (EVA 2004f).

The overall technical potential for renewable energy resources is estimated at 87,754 TJ per year. This
figure excludes large hydro power plants above 10 MW, including them, the potential increases to
107,820 TJ per year (ECB / EREC 2004: 7). The Slovak government has encouraged the expansion of
renewable energy projects by offering tax-based incentives (Wynne et al. 2003: 5-13). Different sup-
port programmes are in place but the overall amount of funding available for renewable energy re-
sources is very limited. The budget is insufficient to meet requests from applicants (ECB / EREC
2004: 17). Project additionality is therefore probably not affected substantially.

Solar

A considerable potential for solar energy in Slovakia lies in the field of passive solar systems, espe-
cially in the building’s thermal quality, like double glazing, orientation of glass surfaces to optimal
directions etc. There is also a significant potential in solar thermal installations. Conversely, photo-
voltaic installations are not viable under present conditions. The total technical potential for solar en-
ergy is estimated at 18,720 TJ (5,200 GWh) per year, of which photovoltaic installations account for
only 210 TJ. 23.9% or 4,460 TJ of this potential are economically viable and the market potential,
which takes market barriers into account, amounts to 6.8% or 1,270 TJ. 25 TJ per year are currently
utilised (Marias 2003: 5; ECB / EREC 2004: 12-14).

Wind

Due to a lack of appropriate locations, the technical potential for wind energy in Slovakia is only
2,178 TJ (605 GWh) per year. There are no wind power generation facilities in operation. Despite
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improvements in economic viability, there are still important barriers to installing wind power plants
due to the lack of information and interest on the part of the national utilities. The economic potential
550 is GWh and the market potential 150 GWh per year. The market potential is likely to be realised
over the next decade (Marias 2003: 5; ECB / EREC 2004:14f).

Geothermal

Slovakia has good conditions for developing and using energy from thermal water. Geothermal re-
serves are primarily low to medium enthalpy, but there are some high enthalpy areas in the Kosice
basin, suitable for electric geothermal development (Wynne et al. 2003: 5-13f). The unused technical
potential of geothermal energy amounts to 21,456 TJ or 5,960 GWh per year. As the energy sources
need to be close to the consumers, the economic potential probably is only 8,424 TJ per year, with a
small share of co-generation, which amounts to 140 GWh per year or 6% of the economic potential.
The market potential amounts to 4,355 TJ (ECB / EREC 2004: 15). However, the literature surveyed
does not indicate the corresponding emission reduction potential.

Biomass

Beside hydro power generation, biomass utilisation is the most promising renewable energy resource
in Slovakia. With 42% it has the highest share of the technical potential of renewable energy resources
in Slovakia. This corresponds to an energy value of 40,453 TJ per year. The present use of biomass
resources amounts to 11,491 TJ or 3,192 GWh per year (Marias 2003: 5; ECB / EREC 2004: 9f1).

The upgrading of district heating systems based on fossil fuel combustion is economically viable, with
a potential of 6,156 TJ. However, it would still be 17% more expensive than gas district heating. An-
other barrier is the long payback period of 16 years. The market potential is therefore estimated to be
only 20% of the economic potential. Other options are using biomass for individual boilers in build-
ings, generating electricity through CHP, treating domestic waste and using waste wood for the wood-
processing industry’s own energy purposes. The total economic potential is estimated at 11,868 TJ and
the market potential at 2,932 TJ (ECB / EREC 2004: 9f). However, the literature surveyed does not
indicate the corresponding emission reduction potential.

Hydro

The total technical potential for hydro power is estimated at 23,785 TJ or 6,607 GWh per year (ECB /
EREC 2004:11). 47.6% of Slovakia’s hydroelectric power potential are already being utilised. Most of
the hydroelectric power plants are operated by Slovakia’s Vodné Elekttrarne Trecin (VET), a subsidi-
ary of SE, that manages 21 hydro power plants in the Vah basin with a total installed capacity of 2,300
MWe (US DOE 2004c).

The technical potential for small hydro power is 3,722 TJ or 1,034 GWh per year. Of this potential
currently 19.5% are exploited, leaving an amount of 831 GWh per year (2,995 TJ per year). Taking
economic conditions into account, small hydro power plants are perfectly viable with a pay-back pe-
riod of approximately 5 to 7 years. However, investors are currently reluctant to invest because of
perceived risks related to unscheduled delays due to lengthy administrative procedures and potential
opposition from environmental groups. The economic potential is therefore estimated at 749 TJ but the
market potential at only 299. (ECB / EREC 2004: 11).
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Based on the baseline emission factors established by the Dutch MOEA (2004: 42), the total technical
hydro power potential equals a reduction potential of about 8.3 Mt CO,e. However, there is no detail
on which part might actually be used. The technical potential in small hydro power equals a reduction
potential of 2.2 Mt CO,e, the economic potential equals 0.55 Mt and the market potential 0.22 Mt.

4.5.2.3 District Heating and Residential Sector

Approximately 50% of Slovakia’s inhabitants live in apartment buildings. 40% of these are supplied
with heat and hot water by district heating systems. The total heat production amounted to approxi-
mately 29,520 GWh in 1997. In the early 1990s, district heating systems were privatised and are now
owned and operated mostly by municipalities, joint stock companies and/or limited liability companies.
Nowadays, the approximately 1,300 district heating systems are operated by 1,200 utilities. Using
biomass in district heating could reduce emissions by 380 kt and using geothermal energy by another
160 kt CO,e. However, a large part of this potential could be achieved at negative abatement costs, so
that additionality is questionable. The same goes for the 680 kt CO,e that could be achieved by using
biomass for individual space heating (Maly et al. 2002d: 5-7).

In 1998, more than 30 small CHP units were in operation in the service and household sectors, with
total electric capacity of 17 MW. 320 MW new CHP capacity is considered to be possible by 2010
(SEA 2002: 151). However, no details on the emission reduction potential are given.

4.5.2.4 Industry

Beside the large power plants, there are many smaller ones at industrial sites which co-generate elec-
tricity with heat. Some of these are fuelled with coal and are either obsolete, uneconomic or do not
meet emission regulations (US DOE 2004c). 480 MW new CHP capacity is considered to be possible
by 2010 in the industry sector (SEA 2002: 151).

Maly et al. (2002d: 7) indicate that using biomass for industrial energy purposes could reduce emis-
sions by 320 kt CO,e. However, the abatement costs given are negative, so additionality seems ques-
tionable. Conversely, increasing the use of combined cycles in industrial energy could reduce emis-
sions by 220 kt at costs of 22-24 USD/t CO,e. Combined cycles in public CHP could reduce emissions
by 520 kt at 26-28 USD/t COae. It is not clear which part of this potential could be tapped by JI.

4.5.2.5 Waste Management

Landfill gas is currently not recovered in Slovakia but many landfill sites are too small for recovery to
be economic. If a current ERUPT landfill gas project covering 8 sites with an annual reduction poten-
tial of 100 to 120 kt CO,e is carried out, the remaining potential will probably be rather limited (SEA
2002: 152). Slovakia negotiated a transitional period extending until 2013 for the Landfill Directive,
which should therefore have no impact.

4.5.3 Overall Potential and the Impact of EU Accession

Table 7 gives an overview of the reduction potential in Slovakia as derived from NC3 and the secon-
dary literature surveyed. The economic potentials that have been quantified alone are estimated at
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about 9 Mt CO,e p.a. while the technical potential is above 50 Mt CO,e p.a. By sector the following
situation can be noted:

e Conventional energy supply is already undergoing a shift from coal to gas and major refurbishment
is taking place. It is unclear in how far there is still cost-effective emission reduction potential.

e There is considerable scope for utilising renewable energies in Slovakia, but the emission reduction
potential is not clearly quantified. The market potential for biomass might be 2.2 Mt. The market
potential for small hydro might be 0.22 Mt and there is probably a significant potential in large hy-
dro.

e Switching to renewable energies in district heating is supposed to entail a reduction potential of
about 0.5 Mt, but additionality is questionable. Measures in individual buildings are also possible,
but they either do not seem to be additional or are not sufficiently quantified.

e Upgrading power plants in industry or switching fuels are also possible measures. However, only
the emission reduction potential entailed by increasing the use of combined cycles is given, it is
supposed to amount to about 740 kt.

e JI potential regarding landfills is very likely to have already been exhausted by a Dutch JI project
which covers 8 landfills and plans to thus reduce emission by 100 to 120 kt COse p.a.

According to the draft NAP (Slovakia 2004: 7), CO, emissions from the installations covered by the
EU ETS in 2002 amounted to 26.69 Mt. The draft NAP does not indicate which part of the energy and
industry sectors is covered by the EU ETS. According to Slovakia’s inventory for 2002, CO, emis-
sions from fossil fuel combustion in the energy sector amounted to 12.8 Mt, CO, emissions from fossil
fuel combustion in industry to 14.23 Mt, amounting to a total of 27.03 Mt. CO, emissions from indus-
trial processes were at 3.47 Mt (UNFCCC 2004b: 15, 19). One can therefore estimate that almost
every installation of the two sectors affected by emissions trading fall under the EU ETS. Moreover,
Slovakia is planning to introduce a complementary national emissions trading system from 2008 on-
wards which is going to cover part of the installations not covered by the EU ETS (Slovakia 2004: 8).
One can therefore conclude that nearly all the theoretical JI potential in the energy and industrial sec-
tor is going to be covered by one or the other form of emissions trading.

Slovakia also clearly states that emissions trading is the preferred policy instrument and that JI pro-
jects should rather focus on sectors not covered by emissions trading and on non-CO, greenhouse
gases (Slovakia 2004: 8). This probably means that Slovakia is going to be very reluctant to approve JI
projects at sources which are directly covered by emissions trading. As for projects which are indi-
rectly connected to emissions trading, the draft NAP for 2005-2007 contains no reserve for JI, though
this might change for the period 2008-2012. But for the moment one must probably conclude that pro-
jects will indeed be restricted to sources not connected with emissions trading and to non-CO, green-
house gases. In this context, it probably does not even matter that the transition period for the LCP
Directive ends in 2007 already.

As for renewables for electricity, one can assume that a large part of this potential will be connected to
either form of emissions trading. Availability for JI therefore depends on the establishment of a JI
reserve in the NAP for the period 2008-2012.
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As for district heating, even if one can conclude from the Polish case (see conclusions) that district
heating boilers are mostly not covered by the EU ETS, they might be covered by the complementary

system.

Sector /Measure Reduction potential Suitable  Accession
(Mt CO.e p.a) as Jl Impact

Conventional Energy Supply

Increased use of combined cycles 0.8 Unclear 2) Severe

Fuel switch from coal to gas Not quantified Unclear 2) Severe

Renewables

Increasing solar energy from 163 to 326 TJ 1) Yes Possibly

Increasing biomass from 2 to 9 to 10 to 18% 1) Yes Possibly

Increasing geothermal energy from 102 to 229 MWt 1) Yes Possibly

Increased treatment of animal excrements to biogas up to 20% 1 Yes Possibly

Solar, technical/market potential 14/1 Yes Possibly

Wind, technical potential 605 GWh p.a., market potential 150 Not quantified Yes Possibly

GWhp.a.

Geothermal, technical potential 8,424 TJ p.a., market potential Not quantified Yes Possibly

4,355 Tl p.a.

Biomass, technical/market potential 30/2.2 Yes Possibly

Hydro, technical potential 8.3 Yes Possibly

District heating and buildings

Decrease of energy consumption by 30% through thermal 0.8 Yes Possibly

insulation of buildings

Install 320 MW new CHP capacity in buildings Not quantified Yes Possibly

Industry

Modernisation of small industrial power plants Not quantified Yes Possibly

Install 480 MW new CHP capacity Not quantified Yes Possibly

Increase use of combined cycles 0.74 Yes Possibly

Waste Management

Landfill gas 0.1-0.12 Yes 3) Possibly

Increasing amount of waste waters from which nitrogen is 0.2 Yes No

eliminated

Transport

Improvements in public transport 0.3 No 4) No

Agriculture and Forestry

None mentioned

Total quantified potential (lower estimate) 16.34

1) Total: 1.9

2) Energy sector already undergoing major refurbishment and shift from coal to gas

3) Already exhausted by Dutch JI project
4) Monitoring problematic

Table 7:

101

Overview of Reduction Measures in Slovakia



4.6 Bulgaria

4.6.1 Emission Projections

Bulgaria has committed to an emission reduction of 8% with 1988 as the base year, which corresponds
to an average annual target of 144.523 Mt, i.e. a total amount of 722.615 Mt CO,e for the whole com-
mitment period (Bulgaria 2002: 57, 97).

Bulgaria’s annual emission surplus is about 11 Mt CO,e in the “with measures” and 19 Mt CO,e in
the ”with additional measures” scenario. The “with measures” scenario of NC3 includes “currently
implemented and adopted policies and measures, and those measures that are related to the energy
sector” and can therefore be taken as the baseline, which means that there is a further reduction poten-
tial of about 8 Mt per year (Bulgaria 2002: 13-15).

In detail, the differences between “with measures” and “with additional measures” are (Bulgaria 2002:
88):

e One less lignite fired unit in thermal power plant Maritza East 1;

e New 100 MW hydropower plant Tzenov Kamak;

e Doubling of the renewable capacity to 160 MW;

e Electricity export is kept at an annual level of 4,200 GWh instead of an increase to 8,000 GWh;

e Units 3 and 4 of Kozloduy nuclear power plant are to be decommissioned according to their tech-
nological lifetime — in 2010 and 2012, respectively;

e No commissioning of new power production units running on imported coal.

Bulgaria also states that there is yet further potential for emission reductions, but it cannot be realised
due to lack of investments. The total is not further quantified, but a subtotal of 10-15 Mt CO,e is sup-
posed to lie in the area of energy efficiency in the industry and building sectors and in developing the
natural gas household network (Bulgaria 2002: 97).

NC3 therefore indicates an overall reduction potential of about 20-25 Mt CO,e, but the lack of detail
does not allow a detailed assessment of the JI potential. This deficit is partly remedied by the available
secondary literature.

4.6.2 Reduction Potential and JI Applicability by Sector

4.6.2.1 Conventional Energy Supply

Coal accounts for 33% of primary energy supply, crude oil for 29%, nuclear energy for 22%, natural
gas for 13%, biomass for 2% and hydro energy for 1%. Electricity production is dominated by solid
fuels (45%) and nuclear energy (41%), while renewable energies have a share of 7%, gas 5% and oil
and oil products have 2% (REC 2004: 138).

Bulgaria depends on imports for 70% of its energy supplies. No domestic oil resources and only a
small proven reserve of gas are available. Large deposits of low-quality brown coal, estimated at 3.0
billion tonnes of lignite and 200 Mt of sub-bituminous coal, are the major energy reserves (US DOE
2004d). Losing the lignite-based energy production would not only endanger the position as a major
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energy supplier in the region, but would also increase the Bulgarian dependency on imported energy
sources (SEA 2002: 57).

Thermal power plants (TPPs) largely have a low efficiency of 25 to 30% and losses in transmission
and distribution amount to about 20%. Moreover, more than 75% of TPPs are more than 20 years old,
so that 40% of capacity is scheduled to be retired by 2010 (SEA 2002: 57).

The Bulgarian government ambitiously plans to establish the country as an energy hub in south-
eastern Europe. Efforts have been made to restructure the energy sector, such as the unbundling of the
national electricity company into fifteen different companies, seven generation and seven distribution
and one transmission enterprise (IEA 2002: 104). All seven distribution companies are currently state-
owned. A much smaller eighth distribution company, Zlatni Piasazi-Service, located in Varna, is al-
ready in private hands. There are more than 100 state-owned energy companies in Bulgaria; three
quarters of them are to be sold by the government. Energy prices were raised to market levels and a
similar price increase is expected for district heating (US DOE 2004d).

As a part of an Understanding Programme signed with the EU Commission, units 1 and 2 of the
Kozloduy nuclear power plant (NPP) were closed in 2002 and Reactors 3 and 4 will be closed in 2006,
each reactor having a capacity of 440 MWe. The share of nuclear energy in energy supply will there-
fore decrease, even if the construction of the Belene NPP with a capacity of 600 MW is finished as
planned (US DOE 2004d). Conversely, the share of fossil fuels is going to increase since Bulgaria
plans to construct several major fossil-fuel based power plant over the next 10 years, of which the
largest one is the replacement of 900 MWe of capacity at the Maritsa East Minemouth power plant
complex. Maritsa East accounts for two thirds of power generation from fossil-fueled plants and will
increase from about 12 billion kWh to 19.5 billion kWh in 2005 and 21.0 billion in 2010. Rehabilita-
tion of existing coal-fired plants Maritsa East, Bobov Dol, and Varna is also currently in progress (US
DOE 2004d).

Due to major investment deals already made with AES (USA), Entergy (USA), RWE (Germany), and
the European Bank for Reconstruction and Development (EBRD) regarding Maritsa East 1 and 3,
Bobov Dol and Varna, only the Rousse power plant, which equals about 10% of total capacity, is left
as JI potential. However, additionality can be questioned since the other investments were secured
without having to rely on carbon value (US DOE 2004d; SEA 2002:59).

The World Bank (2001: 27-29) states that conversion to natural gas, backed by existing long-term
contracts on Russian gas supplies, could be an option for the electricity sector. However, as SEA
(2002: 60) points out, since Bulgaria is clearly focussing on coal and nuclear power, a major shift to-
wards gas seems unlikely.

4.6.2.2 Renewables

Bulgaria is seeking for outside investments to expand generating capacities with renewable energies.
In January 2002, Bulgaria passed an Ordinance on Setting and Applying prices and Rates of Electric
Energy that requires power transmission and distribution companies to purchase all quantities of re-
newable power at preferential rates from independent power producers. According to a personal com-
munication of a government representative, the ambition of the Bulgarian government is to reduce 7
Mt CO,e by 2020 with renewable energy projects, mainly hydropower.
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Solar

The literature (EVA 2004g; REC 2004: 153f; Wynne et al. 2003:5-4) identifies possibilities for solar
thermal applications, but the potential is not quantified. Solar electricity production would be only
viable with the use of subsidies or if the price for conventional energies increased significantly.

Wind

The natural conditions for using wind power in Bulgaria are very good. A state-of-the-art wind atlas is
available and supports development. The technical potential of wind energy is estimated at 2,200 to
3,400 MWe (US DOE 2004d; EVA 2004g).

There is a German JI project in the pipeline which aims to establish a wind park with either 9.1 or 19.5
MWe installed capacity at the Peak Murgash, 20 km to the north-east of Sofia. Calculated for five
years and based on the estimate that the baseline emissions for this project are 643 kg CO,e/MWh, it is
supposed to reduce emissions by 61 kt CO,e in the former and 119 kt CO,e¢ in the latter version (Lan-
grock et al. 2004: 35f%).

Extrapolation from the emission reduction expected from this project indicates that the technical re-
duction potential available might range from 3 to 4.5 Mt per year, i.e. 15 to 22.5 Mt for the whole first
commitment period. However, the literature surveyed gives no indication which part of this potential
could viably be used.

Geothermal

Approximately 1,000 thermal springs and aquifers are available in Bulgaria. About 30% of the coun-
try’s potential is being used for space heating, greenhouses, drinking water and balneology. In 1999,
total installed capacity for these purposes was 95.35 MWt (Bojadgieva et al. 2000: 93). The overall
potential in unexploited proven reserves is estimated to be 440 MWt or 14,122 TJ per year. There may
also be a potential of up to 200 MWe for electricity generation from geothermal wells. Currently, there
is no operating geothermal power plant in the country (Wynne et al., 2003: 5-4, EVA 2004g: 7).

Biomass

Biomass is also a promising opportunity for project development, since 60% of the overall land area
consists of arable and agricultural lands, and 30% is covered by forest. Biomass accounts for 3.7% of
calculated total energy consumption. The majority of biomass energy consumption exists in rural areas,
followed by residential consumption of wood briquettes, produced from forest waste and sawmill by-
products which amount to 2 million m? per year. Wastes generated from agricultural and farming ac-
tivities are also produced in large quantities, which opens up further potential for energy generation
from biomass (EVA 2004g).

The total technical potential identified amounts to about 30,000 GWh per year, of which 10-25% may
actually be utilised (REC 2004: 156). Yet today only about 0.03 billion kWh energy is produced by
utilisation of biomass (US DOE 2004d). Presupposing that this potential would be used for producing
electricity for the grid, according to the baseline carbon emissions factors derived by the Dutch MOEA
(2004: 42) it would yield emission reductions of about 11 to 27 Mt CO,e during the period 2008-2012.
A part of which could probably be tapped by JI, but the lack of data does not allow for a more specific
determination.
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Hydro

Currently, 2,057 MW of hydro power is installed in Bulgaria, together with a pumped-storage hydro-
power capacity of 1,098 MW. The total technical potential is estimated at 15 TWh per year (Lako et al.
2003: 61). Presupposing that this new capacity would be connected to the grid, according to the base-
line carbon emissions factors established by the Dutch MOEA (2004: 42) it would yield emission re-
ductions of about 54 Mt CO,e during the period 2008-2012. However, there is no data regarding
which part of this potential could actually be realised in economic terms.

The Tsankov Kamak hydro power project with a capacity of 80 MW is already being developed as a JI
project for the Republic of Austria. The project envisages a reduction of 700,000 t CO,e for the period
2008-2012 (REC 2004: 172).

The potential mentioned above does not include small hydro. SEA (2002: 61) notes that here a capac-
ity of 180 MW can be reached until 2010 and 520 MW until 2020, which combined would result in
emissions reductions of 13 Mt COse.

A part of this hydro potential could probably be tapped by JI, but the lack of data does not allow for a
more specific determination.

4.6.2.3 District Heating and Residential Sector

At present, there are 22 heat supply companies in 21 cities. About 570,000 homes with 1,650,000 oc-
cupants are heated centrally, which represents about 18% of Bulgaria’s population (US DOE 2004d:
19). Nine companies have combined heat and power generation (CHP). Fourteen companies use gas as
the main fuel. Four can only use fuel oil, and four burn mainly local coal (Akermanis 2004: 1f).

The district heating systems’ equipment is worn-out and obsolete, resulting in low efficiency and high
transmission losses. The government has developed an investment programme, according to which
CHP expansion with natural gas and efficiency improvements at plant facilities would reduce 2 Mt of
emissions, decreasing transmissions losses would amount to a further reduction of 0.5 to 2 Mt and
individual heat consumption measurements and regulation to another 0.5 to 4 Mt. This amounts to an
overall potential of 3 to 8 Mt CO,e (SEA 2002: 62).

SEA 2002 (62) considers that possibilities for JI projects are concentrated on CHP expansion and re-
habilitation of plant facilities since international financial institutions and domestic sources will cover
investments in the distribution system. However, JI projects of the World Bank’s Prototype Carbon
Fund in Sofia and Pernik also include the rehabilitation of the transmission and distribution networks.
The projects are supposed to generate about 1,5 Mt CO,e in emission reductions over the period of
2004 to 2012 (Bulgarian MoEW 2004; PCF 2004). Considering that the network in Sofia already cov-
ers about 900,000 people or 60% of national district heating subscribers (REC 2004: 148f) and that the
reduction in Sofia is supposed to amount to about 1.35 Mt (Bulgarian MoEW 2004), i.e 150,000 t per
year, rehabilitating the district heating systems for the remaining 19 cities with their roughly 700,000
subscribers might amount to a JI potential of another 100 kt per year., i.e. 500 kt for the whole com-
mitment period.

Rehabilitating buildings and individual heating systems should also entail a significant reduction po-
tential, but the literature surveyed does not discuss this option. A JI project by the German RWE is
planning to modernise the heating systems and improve the insulation of 93 kindergartens and schools
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in Sofia. The project is supposed to reduce emissions by 4.2 kt CO,e per year (Langrock et al. 2004:
32-34).

4.6.2.4 Industry

The potential for efficiency improvements and fuel switching at boilers in industry, public buildings
and apartment compounds outside district heating grids could be in the range of 30 to 40%. Unfortu-
nately, data for the emission reduction potential is not available.

An indication is given by the JI project at the Svilosa pulp, rayon and cellulose plant that will reduce
emissions by 500,000 t CO,e by switching from coal to wood wastes and by thus reducing the enor-
mous stockpile of wood wastes that has accumulated at the facility, which reduces CH4 emissions
from the said stockpile.

Another example is the ERUPT gasification project in the towns of Veliko Tarnovo, Gorna Orya-
hovitsa and Lyaskovets. The project will involve end users in industries, public and administrative
sector plus households and aims to switch from carbon-rich liquid and solid fuels to natural gas. It
involves construction of a gas main branch, and gas distribution networks, and restructuring of the end
users’ installations. The energy efficiency of the combustion installations will also be increased. The
project is supposed to reduce emissions by about 500 kt in the period 2008 to 2012 (Senter Novem
2004b).

An Austrian project at a Nikopol cardboard plant aims to reduce emissions by 372,530 t by reducing
electricity and heat consumption through efficiency measures and installing a CHP unit fired by natu-
ral gas or biomass (REC 2004: 172f).

REC 2004 (160f) also identifies a range of possible energy efficiency measures in the cement and
ferrous metallurgy sectors, but does not indicate the corresponding emission reduction potential.

The ongoing restructuring and privatisation of industry is reducing the JI potential. Firstly, uneco-
nomic facilities are shut down, and secondly, privatisation usually results in upgrading the efficiency
of production facilities. The IPPC Directive will further reduce the JI potential because the use of the
best available technology is required. But this requirement is under the condition that it is economi-
cally and technically viable in the given national context, and it is not plausible that very strict stan-
dards on energy efficiency will emerge in Bulgaria (SEA 2002: 63).

4.6.2.5 Waste Management

Bulgaria utilises only landfills for municipal waste disposal. The 720 registered landfills account for
99% of all collected solid waste. These landfills emit 4 Mt CO,e annually and there are no landfills
operating where methane is collected and utilised. Methane extraction might be applied to up to 70%
of the controlled landfills, whereby below 50% of the methane emissions could be recuperated (SEA
2002: 64f; REC 2004: 165). The potential could therefore be above 1 Mt CO,e annually.

However, according to the EU Landfill Directive, for which Bulgaria did not negotiate a transition
period, methane from new and existing landfills must be collected and flared by 2009. If implemented
strictly, this would limit JI eligibility to

e crediting in 2008,
e closed landfills,

106



e utilisation of the recovered gas for energy production.

Another option might be municipal waste incineration, but it faces the obstacle of high investment
costs (SEA 2002: 65; REC 2004: 165).

REC (2004: 165) also identifies an urgent need to invest in the expansion, reconstruction and moderni-
sation of wastewater treatment plants but does not indicate the corresponding emission reduction po-
tential.

4.6.3 Overall Potential and the Impact of EU Accession

Table 8 gives an overview of the reduction potential in Bulgaria as derived from NC3 and the secon-

dary literature surveyed. The potentials that have been quantified alone are estimated at more than 30

Mt COse p.a. By sector the following situation can be noted:

e Thermal power plants largely have a low efficiency of 25 to 30% and losses in transmission and
distribution amount to about 20%. Moreover, more than 75% of thermal power plants are more
than 20 years old, so that 40% of capacity is scheduled to be retired by 2010. However, major re-

furbishments are already underway and shifting from coal to gas does not seem to be politically
feasible. The remaining potential is therefore unclear.

e The technical reduction potential from renewable energies probably amounts to up to 100 Mt over
the first commitment period. However, it is not clear which part of this potential could actually be
utilised in economic terms.

e The district heating systems are worn-out and obsolete, resulting in low efficiency and high trans-
missions losses. Based on a planned JI project which is going to renovate the system in Sofia, one
can estimate that rehabilitating all district heating systems might yield 250 kt of emission reduc-
tions per year. There should also be a significant potential in renovating buildings and individual
heating systems, but no figures are available.

e The potential for efficiency improvements and fuel-switching at boilers in industry is estimated at
30 to 40%, but here as well no emission reduction figures are given.

e The amount of landfill gas that could be utilised seems to range at 1 Mt per year.

Bulgaria will accede to the EU not earlier than 2007. The NAP will not be developed before that time.
One can assume that a significant share of emissions from the energy and industrial sectors is going to
fall under the EU ETS and thus will not be available for JI, but the data surveyed does not allow for a
concrete estimate. Conversely, since Bulgaria negotiated a transition period till 2011 for the IPPC
Directive and until 2014 for the LCP Directive, their impact on the JI potential in the energy and in-
dustrial sectors is probably going to be limited, especially when considering that best “available” tech-
nology will probably mean a relatively low standard in Bulgaria’s case.

Due to the Landfill Directive, JI potential at landfills is restricted to closed landfills and utilisation of
landfill gas for energy purposes, but no figures for the corresponding emission reduction potential are
available. Moreover, if the energy generated from landfill gas displaces energy from sources within
the EU ETS, the viability of projects depends on Bulgaria’s establishing a sufficient reserve for indi-
rect linkage in its NAP.

The situation regarding district heating and renewable energy projects will be discussed in the conclu-
sions.
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Sector/Measure Reduction potential Suitable as Accession
(Mt COze p.a) Jl Impact

Conventional Energy Supply

One less lignite fired unit in TPP Maritza East 1 1) No No

Energy export kept at annual 4,200 GWh 1) No No

Units 3 and 4 of Kozloduy NPP decommissioned according to 1) No No

technological lifetime

No new power production units running on imported coal 1) No No

Developing natural gas household network 2) Yes No

Rehabilitation and upgrading of existing plants Not quantified Unclear 3)  Severe

Small co-generation Not quantified Yes No

Fuel switching Not quantified Unclear 4)  Severe

Renewables

New 100 MW HPP Tzenov Kamak 1) No Possibly

Doubling renewable capacity to 160 MW 1) Yes Possibly

Solar Not quantified Yes Possibly

Wind, technical potential 4.5 Yes Possibly

Geothermal, unexploited potential of 14.122 TJ p.a. Not quantified Yes Possibly

Biomasss, technical potential 30,000 GWh, economic poten-  Not quantified Yes Possibly

tial 3,000 to 7.500 GWh p.a.

Large hydro, technical potential 15 TWh p.a. 54 in 2008-2012 Possibly

Increasing small hydro capacity to 180 MW in 2010 and 520 13 by 2020 Yes Possibly

MW in 2020

District Heating and Buildings

Rehabilitation of plants, expansion of CHP, rehabilitation of ~ 0.25 Yes No

distribution networks

Energy efficiency in buildings 2) Yes No

Industry

Energy efficiency, not further specified 2) Yes Yes

Replacement or rehabilitation of boilers Not quantified Yes Possibly

Waste Management

Unspecified measures according to NC3 2) Unclear Unclear

Landfill gas 1 Yes Severe

Transport

None mentioned

Agriculture and Forestry

None mentioned

Total quantified potential About 32

1) Total: 6

2) Total: 10-15

3) Major refurbishment already underway

4) Shift away from coal does not seem to be politically feasi-
ble

Table 8: Overview of Reduction Measures in Bulgaria
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4.7 Romania

4.7.1 Emission Projections

Romania committed to an 8% reduction of its GHG emissions with 1989 as the base year. Base year
emissions were 273.787 Mt CO,e (Romania 1998: 34), leading to an average annual target of 251.88
Mt and thus a total amount of 1,259.42 Mt CO,e for the whole commitment period.

In NC2 Romania distinguishes between three different scenarios: a “reference scenario” with business
as usual, a “low scenario” with limited restructuring and modernisation of industry which can be taken
as the baseline and a “high scenario” including significant emission reduction measures. The differ-
ence between the low and the high scenario amounts to about 39 Mt CO,e per year (Romania 1998:
49-61). Appendix 2 of NC2 lists reduction measures but it does not become clear which belong to
which scenario. The UNFCCC in-depth review clarified that they all belong to the high scenario
(UNFCCC 2000: 20). Unfortunately, their descriptions are relatively vague and the reduction potential
of 39 Mt CO,e they are supposed to entail is not broken down into individual measures (Romania
1998: Appendix 2).

4.7.2 Reduction Potential and JI Applicability by Sector

4.7.2.1 Conventional Energy Supply

Of the 22.65 MW electricity generation capacity installed in 2001, hydro power plants accounted for
6.08 MW, nuclear for 0.71 MW and conventional thermal plants for 15.86 MW (REC 2004: 284).

The largest thermal power plants are fuelled by coal. The four largest are all greater than 1,000 MWe
installed capacity, and the 25 largest thermal-electric power utilities represent 95% of the fossil-fuel
generating capacity. Most of the technology of the thermal-electric power plants is from the 1960s and
early 1970s and increasingly in need of refurbishment or replacement. It is estimated that 8,000 MWe
of the thermal electric capacity will need to be replaced or rehabilitated by 2010. The Romanian gov-
ernment already intends to rehabilitate 10 thermal power plants with a combined capacity of 1,360
MWe by 2005. Older plants with a combined capacity of 5.900 MWe will probably be shut down.
Long-term investment needs are estimated at 4-5 billion US-$, of which 0.9 billion are needed for the
modernisation of transmission and distribution networks (US DOE 2004e; SEA 2002: 124f). However,
the literature surveyed does not indicate the emission reduction potential associated with these meas-
ures.

Losses in power transmission and distribution amount to 13% of all electricity dispatched. However,
the costs and additionality of projects improving the network are unclear (SEA 2002: 130).

Switching from lignite-fuelled power plants to gas would also be an option, but SEA (2002: 126) con-
siders that the political constraints will not allow this to take place on a large scale: Maintaining a role
for the coal industry is one of the government’s priorities and even the limited ongoing restructuring of
the mining sector has already led to violent clashes.
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4.7.2.2 Renewables

Hydro energy and biomass are already being utilised to a significant extent in Romania and there is
considerable potential for further expansion. The “Roadmap of the Romanian energy sector” has es-
tablished ambitious targets for the use of renewables, but due to the lack of financial resources this is
rather a declaration of political will (REC 2004: 291-293). The baseline of projects is therefore not
affected.

Solar

Installation and research activities regarding solar energy were abandoned in the 1990s due to the eco-
nomic transformation. However, there is a relatively high solar insolation of 1,100 to 1,300
kWh/m?/year in Romania (EVA 2004h). The technical potential of solar heating amounts to 60 PJ per
year, which could replace about 50% of households’ hot water supply or 15% of the current thermal
energy used for heating. Under current legislation, it is planned to install 2.6 million m? of solar col-
lectors by 2005, producing 1 TWh thermal energy and reducing emissions by 1 Mt CO,e. The gov-
ernment’s objective for photovoltaic applications is 1.86 GWh per year by 2010. Due to the high cost
of connection to the grid, they may be an attractive option for isolated consumers (REC 2004: 293-
295).

However, Wynne et al. 2003 (5-12) consider that high capital costs of solar equipment and lack of
incentives may render solar projects uneconomical. The JI potential regarding solar energy projects
may therefore be rather mediocre.

Wind

Romania ranks as one of the most promising countries in Central Europe for the development of wind
energy projects. Wind resources are well documented and support a broad range of applications from
autonomous units in rural areas to large off-shore potential. Large areas with wind speeds above 11
m/s have been identified. At the moment, there is only one wind project at Constanta, Black Sea, with
four 2 MW turbines (EVA 2004h). According to Wynne et al. (2003: 5-12), the total estimated mid-
term wind power potential is 3,000 MW. The Romanian government has established the target to in-
stall 200 MW by 2010 (REC 2010: 297).

Geothermal

In the western region of Romania there is some potential for geothermal applications. At present about
137 MWt are installed at 61 active wells producing hot water. Proven reserves including already
drilled wells contain a potential of about 200 PJ for 20 years (EVA 2004h). High enthalpy areas to
support electricity generation from geothermal resources are limited so that heating is the main are of
application (Wynne et al. 2003: 5-12).

REC (2004: 305) identifies 5 areas with especially high potential: the Caciulata locality and the Cali-
manesti locality with 6.9 MW each, the Tomnatec locality with 6.3 MW, the San Nicolau Mare local-
ity with 4.9 MW and the Santandrei locality with 24.7 MW. Moreover, methane emissions at geo-
thermal wells in Romania are very high. Methane capture and flaring or use for electricity production
is therefore part of the emission reduction potential. However, there is no information on the potential
amount (REC 2004: 307f).
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Biomass

There are also good opportunities for biomass utilisation in Romania. About 40 % of the country is
covered by arable land and 27% by forests. Top priority is the use of biomass for thermal applications,
displacing the use of oil. District heating is the most immediate and low-cost biomass application,
especially for CHP plants, industrial co-generation, and co-firing. The technical potential in biomass
utilisation could be five times as high as the consumption in 2000, which accounted for 8% of total
primary energy consumption, i.e. 1.689 PJ, with an installed capacity of over 4,000 MWt. There are no
special governmental incentives for the implementation of biomass projects (Wynne et al. 2003: 5-12,
EVA 2004h: 10; REC 2004: 303).

Hydro

Romania has many rivers, which are already being utilised to a significant extent to produce hydro
power. There are 362 plants with a total installed capacity of 6.120 MW, which is 27.9% of the overall
installed capacity. In 2000, they produced 14,778 GWh, i.e. 28.5% of the total energy production. The
government has established the target of adding another 840 MW installed capacity by 2015 (REC
2004: 298f).

But the actual opportunities may be even greater. The total available potential, including the part that
has already been developed, amounts to 14,800 MWe installed capacity, with an output of 40 TWh per
year (US DOE 2004e). There are about 35 large-scale hydroelectric installations comprising a total
capacity of 1,400 MWe which have been stalled due to lack of funds and are looking for investment
(SEA 2002: 126). Hidroelectrica recently issued a tender to privatise 21 such plants with a combined
capacity of 666 MWe, which could result in a production of an additional 2,700 GWh per year.
Hidroelectrica is also looking for partners for other 14 hydropower projects with a combined capacity
of 780 MWe. These projects will include construction completion, upgrading, and management (US
DOE 2004¢). Moreover, there is a potential of 1,060 MW of small-scale hydro, of which 332 MW are
already utilised and 125 MW are under construction (SEA 2002:126).

A Dutch JI project aims at modernising 3 of the existing 6 units at the Portile de Fier I hydro power
plant and increasing their capacity from 175 to 194.5 MW. It is supposed to deliver about 1.6 Mt CO,e
of emission reductions over the first commitment period. Another Dutch project aims at modernising 4
of the existing 8 units at the Portile de Fier II hydro power plant and increasing their capacity by 22
MW. The project is expected to deliver about 850,000 ERUs over the first commitment period. Yet
another Dutch project aims at completing the unfinished Surduc-Nehoisu hydro power plant, with a
capacity of 55 MW and a yearly output of 153 GWh. It is supposed to deliver about 600,000 ERUs
during the first commitment period (REC 2004: 273f).

Extrapolating from these figures, one can conclude that the realisation of the remaining technical po-
tential might reduce emissions by about 20 Mt CO,e per year. Realising the 1,400 MWe the construc-
tion of which has been stalled and which obviously lend themselves to foreign investment might re-
duce emissions by about 3 Mt. There are probably also other opportunities for developing large-scale
hydro power facilities. Realising the roughly 600 MW of small-scale hydro capacity which are not yet
developed might reduce emissions by 1.3 Mt.

The JI potential in hydro could therefore be well above to 4 Mt annually.
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4.7.2.3 District Heating and Residential Sector

251 towns and cities have district heating networks, as a result of which approximately 30% of Roma-
nia’s total building stock receives heat and hot water through district heating. About 60% of the coun-
try’s total heat demand is covered by district heating sourced from co-generation plants (Energy Char-
ter Secretariat 2002: 17).

However, dissatisfaction with the service has been growing, resulting in low connection rates and un-
controlled disconnection. District heating is inefficient in all aspects of heat production, transport,
distribution and end-use. Losses in transmission and distribution amount to 30 to 35%. Since 1999
emission from CHP and heat plants were about 30 Mt CO,, the reduction potential might be above 10
Mt (SEA 2002: 1271).

There is in fact already a large number of projects in the pipeline. A Swiss JI project aims at rehabili-
tating the district heating systems in the cities of Buzau and Pascani by installing one cogeneration
unit and three gas-fired boilers in both cities and improving the distribution system. The project is
supposed to reduce emissions by 144 kt CO,e per year. Another Swiss project intends to upgrade the
distribution system in Bucharest with the result of 67 kt to 70 kt CO,e of emission reductions per year
(REC 2004: 272).

A Danish project in the towns of Gheorgheni, Vatra Dornei, Vlahita, Huedin and Intorsura Buzaului
aims to implement new automatically controlled boiler systems and upgrade the distribution system,
thus reducing emissions by about 510 kt CO,e over ten years. A Dutch project in Targoviste intends to
build a new 26.4 MWe cogeneration plant, rehabilitate the existing heat-only boilers, upgrade and
partly replace the heat transport and distribution networks and carry out demand-side management
activities. The project aims to thus reduce emissions by 307.2 kt CO,e per year. A Norwegian JI pro-
ject aims to rehabilitate the district heating system in Fagaras, including 8 thermal plants as well as the
distribution system, delivering about 170,000 ERUs over the period 2008-2012 (REC 2004: 272-275).

The residential sector also offers very significant potential for energy conservation, which could be
realised on a cost-effective basis. Pay-back periods for investments in thermal rehabilitation of about 8
to 9 years are a clear indicator of the economic benefits of these measures. However, the problem may
still be the huge amount of investment needed (Energy Charter Secretariat 2002: 34). In addition, pay-
back periods might be too long for JI, taking into account project lead times and the duration of the
first Kyoto commitment period of five years.

4.7.2.4 Industry

REC (2004: 307) points out that there are 550 obsolete biomass-fired thermal plants in industry that
urgently need reconstruction and upgrading. However, they do not indicate the corresponding reduc-
tion potential.

There is also a massive potential for energy savings in industry, especially in the areas of iron, steel,
chemical and petrochemicals, which account for 55% of overall energy consumption in industry. The
potential amounts to 20% in cast iron production, 20% in steel production in electrical furnaces, 10-
30% in ammonia production, 15-30% in sodium hydroxide production, 12-50% in the petrochemical
industry and 25-45% in pulp and paper production. However, further details on the type of savings,
costs and emission reduction potential are not available (SEA 2002: 128f).
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A Dutch JI project aims to modernise the production of two cement plants in Bicaz and Deva, thus
reducing emissions by about 450 kt CO,e over the period 2008-2012 (REC 2004: 274).

4.7.2.5 Waste Management

Almost all urban waste is disposed of in landfills and hardly submitted to any pre-treatment process. In
2001, methane emissions from these landfills amounted to 337.9 kt, i.e. 7.1 Mt CO,e. About 80% of
the landfills are relatively small, with a size of 0.5 to 5 ha, but 20% which are used for the disposal of
waste from the larger cities are 5-20 ha large. Methane emissions from waste water treatment were
another 106.9 kt, i.e. 2.25 Mt CO,e (REC 2004: 314-320).

However, Government Decision No. 162/2002 provides for the reduction of landfilled biodegradable
waste, which is going to lower the baseline methane emissions. Moreover, the decision introduced the
obligation that from 2010 all operating as well as closed landfills will have to extract landfill gas and
flare or utilise it, if the latter is economically feasible (REC 2004: 324).

JI projects are therefore restricted to crediting in 2008-9 and to utilising landfill gas for power genera-
tion where this is not economically feasible. The remaining potential would therefore have to be as-
sessed on a site-by-site basis. That there is still some potential is demonstrated by a Dutch project
which aims to extract methane and convert it into electricity at four landfills and thus deliver 750,00
ERUs (REC 2004: 275).

4.7.2.6 Agriculture and Forestry

There is considerable potential for afforestation. Since most state activities also collapsed with the
collapse of communism, most projects would probably be additional. REC 2004 (313) estimates that
5,000-9,000 ha could additionally be planted per year, which could lead to an annual average seques-
tration of 1 to 1.5 t C/ha and year. This would lead to a JI potential of about 75,000 to 200,000 t CO,
for the first commitment period.

A PCF project aims to reforest 6,728 hectares, resulting in a sequestration of about 1 Mt CO, over 15
years (REC 2004: 276).

4.7.3 Overall Potential and the Impact of EU Accession

Table 9 gives an overview of the reduction potential in Romania as derived from NC3 and the secon-
dary literature surveyed. The economic potentials that have been quantified alone are estimated at
more than 50 Mt CO,e p.a. By sector the following situation can be noted:

e [t is estimated that 8,000 MWe of the thermal electric capacity will need to be replaced or rehabili-
tated by 2010. Losses in power transmission and distribution amount to 13% of all electricity dis-
patched, but the costs and additionality of projects improving the network are unclear. Switching
from lignite-fuelled power plants to gas would also be an option, but it seems likely that political
constraints with regard to employment and security of supply considerations will not allow this to
take place on a large scale.

e The emission reduction potential from utilising hydro power should be well above 4 Mt per year.
The potential of other renewable energies, notably biomass, geothermal and wind energy, is also
supposed to be very high, but no figures are available.
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e The potential from rehabilitating the transmission and distribution networks of district heating sys-
tems is estimated at 10 Mt per year. Rehabilitating or replacing power plants should also offer po-
tential, but no figures are given.

e In industry, there are about 550 obsolete biomass-fired thermal plants that urgently need recon-
struction and upgrading. There is also a massive potential for energy savings in the areas of iron,
steel, chemical and petrochemicals, which account for 55% of overall energy consumption in in-
dustry. However, further details on the type of savings, costs and emission reduction potential are
not available

e Almost all urban waste is disposed of in landfills and hardly submitted to any pre-treatment process.
In 2001, methane emissions from these landfills amounted to 337.9 kt, i.e. 7.1 Mt COae.

e There is considerable potential for afforestation. An “additional” 5,000 to 9,000 ha could be
planted per year, which could lead to an annual average sequestration of 1 to 1.5 t C/ha and year.
The result would be a sequestration of about 270 to 730 kt CO, for the first commitment period.

Romania will accede to the EU not earlier than 2007. The NAP will not be developed before that time.
But given that the largest 25 thermal-electric power plants account for 95% of fossil-fuel generating
capacity (US DOE 2004¢), it seems likely that a huge part of the energy sector is going to be covered
by the EU ETS. The potential emission reductions at power plants and processes in industry are also
supposed to be significant, but here as well no figures are given. Again, a significant part of this poten-
tial might fall under the EU ETS.

Romania has requested the following transition periods: until 2012 for the LCP Directive, until 2015
for the IPPC Directive and until 2017 for the Landfill Directive. If these requests were granted, the
country’s JI potential at the energy and industry installations would basically not be affected (EU
Commission 2004b: 99f).

As for landfill gas, however, even though Romania has requested a transition period till 2017 for the
Landfill Directive, Government Decision No. 162/2002 introduced the obligation that from 2010 all
operating as well as closed landfills will have to extract landfill gas and flare or utilise it, if the latter is
economically feasible (REC 2004: 324). From 2010, the JI potential in landfill gas is thus reduced to
power generation in cases where it is not feasible without ERU revenue and would have to be assessed
on a site-by-site basis. Such projects would probably be connected to the grid and thus be indirectly
linked to the EU ETS. They therefore depend on the establishment of a sufficient JI reserve.
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Sector/Measure Reduction potential Suitable  Accession
(Mt COqe p.a) as Jl Impact

Conventional Energy Supply

Improving efficiency or switching fuels from lignite to natural ~ Not quantified Unclear 2) Severe

gas in electricity generation

Upgrading the natural gas network Not quantified Yes No

Upgrading the electricity network Not quantified Yes Severe

Increase number of cogeneration plants up to a capacity of 455 1) Yes Yes

MW

Renewables

Solar, technical potential 60 PJ, 1.86 GWh per year from photo- Not quantified Yes Possibly

voltaics by 2010

Wind, technical potential 3,000 MWe installed capacity, gov- Not quantified Yes Possibly

ernment target 200 MWe by 2010

Geothermal, proven reserves 200 PJ Not quantified Yes Possibly

Multiply biomass’ share of total primary energy consumption Not quantified Yes Possibly

by five

Hydro, technical potential 20 Yes Possibly

Finish 35 stalled large-scale hydropower projects with total 4 Yes Possibly

capacity of 1,400 MW and realise small-scale hydro potential of

1,060 MW

District heating and buildings

Upgrading the district heating system 10 Yes No

Improve thermal insulation of all new flats supplied with heat 1) Yes No

from centralised sources, reduction of demand by 11.1 GWh per

year and residence

Reduction of maximum hourly heat demand by 8% for 100,000 1) Yes No

existing residences and 28% for another 100,000 existing resi-

dences.

Industry

Energy efficiency improvements at small boilers Not quantified Yes Yes

Energy savings, potential 20% in cast iron production, 20% in ~ Not quantified Yes Yes

steel production in electrical furnaces, 10-30% in ammonia

production, 15-30% in sodium hydroxide production, 12-50% in

the petrochemical industry and 25-45% in pulp and paper indus-

try

Modernise installations 1) Yes Yes

Increase average energy intensity to 2.09 kg ce/$, with energy 1) Yes Yes

demand at 33.5 x 10° tce

Waste Management

Collect and utilise landfill gas 3-4 Yes Severe

Transport

Reduction of transport of goods as result of industrial restructur- 1) No 3) No

ing

Increase fuel efficiency of vehicle fleet 1) No 3) No

Improve public transport 1) Yes No

Agriculture and Forestry

Improve nutrition quality of animal feed Decrease by 5-10%  No 4) No

1))
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Improve use of nitrogen fertilisers Decrease by up to No 4) No

25% 1)
Reduce energy consumption in greenhouses by 3% through 1) No 4) Possibly
modification and retrofitting
Optimise use of agricultural machines through unification of 1) No 3) No
fields and re-organisation of activity and thus lower fuel de-
mand by 15%
Modernise livestock farms in order to reduce electricity demand 1) No 4) Possibly
by 8%, heat demand by 8% and fuel demand by 10%
Increase forest area from 100,000 to 190,000 ha and optimise 1) Yes No
structures
Total quantified potential 77
1) Total: 40

2) Shift away from lignite does not seem to be politically feasible
3) Monitoring problematic
4) Project size too small

Table 9: Overview of Reduction Measures in Romania

Conclusions

The Linking Directive’s impact on the demand side of CDM and JI is twofold: on the one hand, it
creates a new demand for CDM and JI by allowing the installations covered by the EU ETS to use
CERs and ERUs for their compliance. On the other hand, it requires EU Member States to impose a
limit on these installations’ as well as on their own use of CDM/JI. The Member States have left them-
selves considerable flexibility in defining this limit while on the other hand the price for EU Allow-
ances is currently three times as high as that for CERs/ERUs, which makes the latter a very attractive
alternative. However, the EU ETS market does not yet seem mature enough to give a reliable picture
and it remains to be seen what the national caps on the use of CERs/ERUs will be.

As for the supply side, the CDM and JI potential has been reduced by the Linking Directive’s baseline
and double counting provisions. CDM and JI projects within the new EU Member States and EU Ac-
cession Countries will now have to calculate their baselines on the basis of the acquis communautaire.
To this respect, three kinds of projects can be distinguished:

o first, there are projects which are not affected because the acquis communautaire does not contain
regulations that are relevant,

e second, there are projects which can no longer be carried out as CDM or JI projects because they
have now become part of the baseline and thus are no longer “additional”,

e third, there are projects which would still be additional, but they would now generate fewer CERs
or ERUs because the baseline has been raised. In some cases they might still be viable, in others the
amount of certificates will now be too small to carry them out.

The concrete impact for a project depends on the relevant legislation applicable to this project as well
as on the transition periods negotiated by the new Member States and EU Accession Countries.

As for the Linking Directive’s double counting provisions, again three kinds of projects must be dis-
tinguished, as outlined in Table 10.
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Type Description Regulation (new Article 11(b) ET Dir ective)

1 JI projects with direct links to the EU ETS; i.e. pro- ERUs may be issued if an equal number of EU
ject activities that are undertaken at installations Allowances is cancelled by the operator of the
covered by the EU ETS, e.g. the refurnishing or fuel respective installation.
switch in a power plant (above 20 MW).

2 JI projects with indirect links to the EU ETS; i.e. ERUs may be issued if an equal number of EU
project activities that have no direct link to installa-  Allowances is cancelled from the national regis-
tions covered by EU ETS but lead to emission re- try of the respective member state.

ductions at such installations, e.g. the development
of a wind park leading to the displacement of elec-
tricity from a power plant within the EU ETS or the
improvement of energy end-use efficiency leading to
a decreased withdrawal of electricity from a power
plant within the EU ETS.

3 JI projects without links to the EU ETS; i.e. project Do not pose a problem and are therefore not
activities reducing emissions at sources that are not  regulated by the Linking Directive. ERUs may
connected to the EU ETS, e.g. renewable energy be issued without restriction.

projects that are not connected to the national grid or
projects in the agriculture or transport sectors.

Table 10: Types of Linkages between JI and the EU ETS

Following the results of existing studies, potentials for reducing greenhouse gas emissions in Central
and Eastern European countries are substantial. The largest and most cost-effective emission reduc-
tions can be found in the waste sector and in the power sector of the analysed countries. Further large
potentials are in district heating systems, renovation of dwellings, and expansion of renewable energy.

However, the interplay of the introduction of the EU ETS in the countries acceding to the EU and the
baseline and double counting provisions of the Linking Directive significantly reduces the JI potential
in the Central and Eastern European countries. By project type, the following situation can be noted.

The reduction is especially severe in the energy and industry sectors, CO, emissions of which are
almost totally subject to the EU ETS. Even in those countries which have negotiated generous transi-
tion periods the fact remains that most emissions from these two sectors will be covered by the EU
ETS. JI projects within the EU ETS are in theory still possible, but are in competition with the EU
ETS. Moreover, the Czech Republic and Slovakia do not seem to be favourably disposed towards al-
lowing such projects with direct linkage.

JI potentials among the extensive potential for emission reductions in the waste sector are affected
directly by the implementation of the Landfill Directive which renders most of the potential to be
baseline.

Renewable electricity projects connected to the EU ETS will depend on the establishment of suffi-
cient reserves in the NAPs to be viable. The sources surveyed do not allow an estimate of which part
of potential projects will feature indirect linkage. But one can assume that electricity generation pro-
jects which are large enough to be viable for JI will for the most part probably be connected to the grid.
The same applies to landfill gas projects generating electricity, which in four of the countries con-
sidered is the only remaining JI option in the waste sector.

Energy efficiency projects and smaller renewable energy projects typically do not reach critical
size to be viable for JI. Their establishment will thus depend on instruments to bundle projects. If these
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succeed, they might make up a significant share of the remaining potential available for JI in the coun-
tries analysed.

Projects in district heating are considered to entail substantial emission reduction potential. Accord-
ing to REC (2004: 257), the situation in Poland is such that most boilers are below 20 MW and thus
not covered by the EU ETS. JI potential should therefore not be much affected by the EU ETS, neither
directly nor indirectly. Since the former socialist countries tend to be rather similar in their basic infra-
structures, the same probably also holds for the other countries considered, except for Slovakia with its
complementary emissions trading system.

As outlined in the countries’ NAPs, emissions from installations falling under the EU ETS account for
50% or even more of total national emissions. When also taking into account the reduced JI opportuni-
ties in the landfill area, one can estimate that at least half of the JI potential in the new EU Member
States and EU Accession Countries has been or will be removed by EU Accession. The data surveyed
does not allow for a quantitative estimate. Interestingly, landfills seem to be the only areas that are
directly impacted by the Linking Directive’s baseline provision. The other directives considered
mainly address the energy and industry sectors, which are mostly removed from JI by the EU ETS
anyway.

However, one should note that it was always clear that the Central and Eastern European countries
were going to join the EU and thus would have to adopt the acquis communautaire and participate in
EU emissions trading. Many of the acquis communautaire‘s requirements have in fact already been
implemented in the new EU Member States and EU Accession Countries. Therefore, any hopes for JI
that may have been dashed now — by the adoption of the Linking Directive — were rather false hopes to
begin with. Moreover, from the environmental point of view the introduction of general high standards
is vastly preferable to the implementation of individual projects with high standards while the general
situation remains one of low standards.

Of the reduction potentials that are in principle suitable for JI and have been quantified in the literature,
about 60 Mt CO,e do not seem to be affected by EU Accession. They chiefly relate to renovating
buildings and district heating systems and afforestation. Adding measures featuring indirect linkage
with the EU ETS, which are mainly renewable energy projects, raises the potential to about 130 Mt
COse. Conversely, about 100 Mt CO,e of the quantified potential now fall under the EU ETS. How-
ever, on the one hand the figures in the literature surveyed usually only refer to technical potentials
where it is not clear which part of them could feasibly be implemented. This is especially the case for
renewable energy projects. On the other hand many possible reduction measures were not quantified at
all. These figures are therefore only of very limited value.

For a buyer country like Japan, three main conclusions can be drawn:

e Projects in the building and district heating sectors of the new EU Member States and Accession
Countries are supposed to entail significant emission reduction potential and are not touched by
their EU Accession. Projects are often too small to be viable for JI, but if suitable bundling mecha-
nisms can be developed, such projects can provide a substantial amount of emission certificates.

e Renewable electricity projects are also supposed to entail a substantial emission reduction potential
but are dependent on the establishment of sufficient reserves in the countries’ NAPs. The Japanese
government could intercede with these countries to make sure that these reserves are indeed estab-
lished.
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e Half of the emission from the new EU Member States now fall under the EU ETS and would seem
to have largely been removed from JI. However, there is another means by which these potentials
could still be accessed: the establishment of a domestic ETS and its linkage with the EU ETS. This
is a novel mechanism which should be further studied. We will come back to this issue in Paper 4.

This paper is a contribution by Wolfgang Sterk, Maike Bunse, Stefan Lechtenbéhmer (all Wuppertal Institute for
Climate, Environment and Energy) and Jutta Volmer (Independent Consultant). The authors would like to ex-
press their gratitude to Rie Watanabe (Climate Policy Project of Institute for Global Environmental Strategies
(IGES)) and Thomas Langrock (Deutsche Emissionshandelsstelle (DEHSt)) for their comments. Any remaining

errors are the sole responsibility of the authors.
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Under the Kyoto Protocol, which has recently come into effect, several industrialised countries have
committed themselves to reducing their greenhouse gas emissions by various degrees. These
commitments can be met through national policies and measures and through acquiring emission
certificates on the global market. Most Western European states as well as non-European states
such as Canada and Japan have already announced that they intend to include the latter option in
their plans to reach their Kyoto Protocol reduction target. Whether the resulting demand will be sat-
isfied by global supply of emission certificates is becoming a question that can be addressed, as
countries are slowly declaring their interest in selling and buying certificates. In this paper, we ana-
lyse the most recent information available (as of February 2005) to determine whether it will be a

seller’s or a buyer’'s market.

The first section of this paper analyses the potential demand for emission certificates. Countries
that belong to the EU-15 group have submitted their National Allocation Plans that indicate their
emission shortfall or surplus in comparison with their respective Kyoto target. On the basis of these
documents as well as the data provided by the European Environment Agency, we have been able to
compile the aggregate potential demand for emission certificates from EU-15 countries. In addition,

the paper also discusses potential demand from non-European states, such as Canada.

In the second section, we tackle estimating the potential supply of emission certificates. Emission
certificates can be generated by introducing unused emission allowances or by conducting Clean
Development Mechanism (CDM) or Joint Implementation (JI) projects. The paper in turn analyses
supply by the new EU Member states and EU Accession countries, supply by Russia and the

Ukraine as well as supply from CDM projects.

The last section of this paper is dedicated to drawing conclusions from the data presented in na-

tional reports and purchasing programmes.

This is the third paper in a series of four papers commissioned by the Ministry of the Environment of
Japan and elaborated jointly with the Institute for Global Environmental Strategies.
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1 Demand

1.1 EU-15 Demand

1.1.1 General Situation

The “o0ld” 15 EU Member States’ (EU-15) demand for emission certicates is increasingly taking shape.
According to the latest technical report of the European Environment Agency (EEA) greenhouse gas
(GHG) emissions in the EU-15 have fallen by 2.9% since 1990. However, projections for 2010 expect
a reverse tendency of rising aggregate emissions up to only 1.0% below 1990 levels. Considering the
EU’s emission reduction target of 8%, this implies a gap of 7% (EEA 2004: 19). The situation at the
Member State level varies, as displayed in Table 1.

Country Base Year Emissions | Projected gap (over-delivery | Projected gap (over-delivery (+) or
(for projections) (+) or shortfall (-)) between | shortfall (-)) between target and
target and projected emis- | projected emissions in 2010
sions in 2010
Based on existing domestic | Based on additional domestic
policies and measures | policies and measures (PAMSs)
(PAMs)
Mt CO.e Mt COye Mt COye

Austria 77.6 -16.9 -3

Belgium 141.0 -19.7 -5.9

Denmark 69.0 -25.3 n.a.

Finland 77.2 -12.7 +0.4

France 545.0 -49.3 +9

Germany 1218.2 -15.4 n.a.

Greece 109.3 -14.8 +2.9

Ireland 53.4 -8.7 +5.1

Italy 521.0 -53.0 -16.1

Luxembourg 12.7 -0.7 n.a.

Netherlands 212.0 -19.7 n.a.

Portugal 65.1 -17.0 -12.2

Spain 207.0 -68.9 -26.9

Sweden 71.9 +3.0 n.a.

United Kingdom 744.7 +10.7 +74.3

Total EU-15 4125.1 -308,4 +28,2

n.a. — not available

Table 1: Gaps between burden-sharing target and projected emissions in 2010 of EU 15 countries, Source:

EEA 2004.

The EEA reports follow the format required for the National Communications (NCs) under the United
Nations Framework Convention on Climate Change in that they provide two of the three different
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scenarios usually contained in the NCs: “with measures” and “with additional measures”. The scenario
“with measures” usually reflects the impacts of already implemented or currently planned policies and
measures and can thus be regarded as the baseline, whereas the scenario “with additional measures”
includes policies and measures that have been suggested but have not yet been introduced into the
domestic political process. As pointed out in Paper 2, the labelling of the scenarios is not consistent
across countries, the level of detail and reliability varies to a great extent and the emission reductions
attributed to policies and measures (PAMs) are not always credible. Still, the EEA reports are among
the most comprehensive data sources available. Further in-depth analysis of the individual country
reports is beyond the scope of this paper.

As will be outlined in more detail below, some EU-15 Member States expect to meet their commit-
ments through domestic policies and measures alone. A few states, such as Sweden and the UK, even
expect to gain a surplus. Other states have rather grim prospects of meeting their respective commit-
ments unless they implement significant additional measures. Some of these countries are therefore
already taking steps to utilise the project-based mechanisms. The situation is becoming increasingly
transparent because the National Allocation Plans (NAPs) under the EU emission trading system (EU
ETS) not only contain the allocation of EU Allowances to the regulated installations but also a de-
scription of how the country is planning to meet its Kyoto target. Several countries already stated their
intention to use the Clean Development Mechanism (CDM) and Joint Implementation (JI) and
launched national programmes or invested in carbon funds as a means to acquire Certified Emission
Reductions (CERs) and/or Emission Reduction Units (ERUSs).

In the following, an approximate estimation of the CER and ERU demand by each EU-15 Member
State will be presented. We have taken into consideration the following data points: the emission pro-
jections outlined in Table 1, the intended use of the flexible mechanisms described in the NAPs, pur-
chase targets of national CDM/JI-programmes, as well as participation in carbon funds. We multiplied
the projected emission gaps for 2010 by five to make them comparable with the reduction targets for
the first Kyoto commitment period of 2008-2012 and with the purchase targets for CERs/ERUs that
have been announced.

In some cases the available information only indicated the budget of a programme but not the purchase
target. In these cases we translated the monetary amounts into amounts of certificates, applying a
moderate price of 5 EUR per t CO,e. This estimate is based on 2004 prices for CERs/ERUs which
ranged between 3.95 — 6.00 EUR.*”’ We assume that countries used this price estimate to budget their
financial support of the carbon funds. An investment amount divided by the estimated price of 5 EUR
therefore indicates their perceived demand for certificates. It should be noted, however, that this pro-
cedure limits calculations of demand for certificates when the data provided is in monetary terms in at
least two ways: First, future price developments may run counter to our calculations, i.e. rising prices
will mean less certificates for the buyers and vice versa. Second, it is probable that a certain share of a
programme’s budget will be used to cover transaction costs in which case less certificates will be pur-
chased than we had calculated.

It bears noting that direct purchases are not the only channel through which the EU Member States
will acquire CERs and ERUs. Companies covered by the EU ETS will be able to surrender
CERS/ERUs to their governments to comply with their domestic commitments, which the govern-

¥ Current prices can for example be found at the Point Carbon Website: http://www.pointcarbon.com.
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ments can then use to comply with their Kyoto commitments (see Paper 2 for further details). The total
demand of a country is therefore the sum of its government’s procurement programmes plus the pur-
chases by its companies. It is not yet clear to what extent EU companies will take advantage of this
option.
1.1.2 Country-by-Country Analysis

1.1.2.1 Austria

Description
EU Burden- | Projected gap (over- | Projected gap (over-delivery
sharing target | delivery (+) or shortfall | (+) or shortfall (-))with addi-
2008-2012 (-)) with existing do- | tional PAMs
mestic PAMs
2010 2008-2012 2010 2008-2012
% Mt COe | Mt COe Mt CO,e Mt CO,e
-13 -16.9 -84.5 -3.0 -15
Table 2: Emission Projections for Austria, Source: EEA 2004: 110

The Austrian NAP stipulates a purchase target of 3-5 Mt CO,in 2005-2007; data for the commitment
period of 2008-2012 is not yet available (Austria 2004: 13). The Austrian Government already
launched a JI/CDM programme which is managed by the public bank Kommunalkredit. This pro-
gramme has a target of 35 Mt CO,e for 2008-2012 and can dispose of a budget of EUR 11 million in
2004, EUR 24 million in 2005, and EUR 36 million in 2006.”

Evaluation

Comparing the required amount for closing the gap of 16.9 Mt CO,e in 2010 and 84.5 Mt CO,e for
2008-2012 in the scenario with existing PAMs with the intended purchase of 35 Mt CO,e leaves a
deficit of 49.5 Mt CO,e. The scenario with additional PAMs shows an over-delivery of 20 Mt CO,e in
the period from 2008 to 2012.

1.1.2.2 Belgium

Description
EU Burden- | Projected gap  (over- | Projected gap  (over-
sharing target | delivery (+) or shortfall (- | delivery (+) or shortfall (-
2008-2012 )with existing domestic | ))with additional PAMs
PAMs
2010 2008-2012 | 2010 2008-2012
% Mt COze Mt COze Mt COze Mt COze
-7.5 -19.7 -98,5 -5.9 -29.5
Table 3: Emission Projections for Belgium, Sources: EEA 2004: 111

% Osterreichisches JI/CDM-Programm: http://www.klimaschutzprojekte.at [15.02.2005].
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Belgium plans to use the project-based Kyoto mechanisms to achieve its EU burden-sharing commit-
ments (Belgium 2004: 5). The Belgian NAP is subdivided into three parts, distributing the reduction
target to the regions of Flanders (-7.5%), Wallonia (-5.2%), and the Brussels Capital Region (-
3.475%). The shortfall for complying with the national target will be set off by the national govern-
ment through the purchase of certificates from CDM/JI. Flanders and Wallonia also decided to fall
back on the use of the project-based mechanisms.

According to the NAP, the federal level intends to purchase an amount of 12.3 Mt CO,e during 2008-
2012, while Wallonia intends to purchase 5.5 Mt CO,e in 2005-2007 and Flanders 2.0 Mt COye in
2005-2007 (Belgium 2004: 6). These plans have already been partly implemented: The federal gov-
ernment launched a JI/CDM Tender, and the Flemish government also launched its own tender. The
federal government JI/CDM Tender intends to purchase an amount of 12.3 Mt CO,e in 2008-2012, i.e.
an annual amount of 2.46 Mt CO,e (Belgium 2004: 6). The first tender will start in April 2005 with a
budget of EUR 10 million.”’ The Flemish Tender started in September 2004 and intends to purchase
23.93 Mt COse until 2012.*

Evaluation

The projected gap for Belgium in the scenario with existing measures amounts to 19.7 Mt CO,e in
2010 and 98.5 Mt CO,e for 2008-2012, facing a purchase target of 36.23 Mt CO,e (not including pos-
sible purchases by Wallonia). Therefore, a shortfall of about 62.27 Mt CO,e remains. In the scenario
with additional PAMs, a shortfall of 29.5 Mt CO,e faces a purchase target of 36.23 Mt CO,e, which
leads to an over-delivery of 6.73 Mt COse.

1.1.2.3 Denmark

Description

EU Burden- | Projected gap (over-delivery | Projected gap  (over-

sharing target | (+) or shortfall (-))with exist- | delivery (+) or shortfall (-

2008-2012 ing domestic PAMs ))with additional PAMs
2010 2008-2012 2010 2008-2012

% Mt COze Mt CO,e Mt COze Mt CO,e

-21 -253 -126.5 n.a. n.a.

Table 4: Emission Projections for Denmark, Source: EEA 2004: 113

Denmark also plans to use CDM/JI (Denmark 2004: 15). The NAP stipulates a purchase target of 18.7
Mt CO,e for 2008-12, i.e. an annual amount of 3.7 Mt CO,e. The Danish Government purchases emis-
sion reduction certificates through the tender window DanishCarbon.dk, which is administered by the
Danish Environmental Protection Agency (DEPA). The first tender round has alreay been successfully
conducted from June 15 to September 15, 2004. The second tender round was running till February 15,
2005 and the third tender round is expected to start soon.>®

*! Belgian JI/CDM Tender: http:/www.climat.be/jicdmtender/index.htm [16.02.2005].
*2 tender by the Flemish Region for CDM and JI projects focusing on the purchase of emission credits from project developers:

http://193.190.148.16/ned/sites/economie/energiesparen/paginas/fxm/fxm_beginpagina_en.htm [16.02.2005].
*3 DanishCarbon.dk: http://www.danishcarbon.dk [16.02.2005].
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Evaluation

Comparing the projected gap of 25.3 Mt CO,e in 2010, corresponding to 126.5 Mt CO2e for the whole
first commitment period, with planned purchases of 18.7 Mt CO,e still leaves a significant gap of
107.8 Mt COqe. There is no information available on potential additional PAMs.

1.1.2.4 Finland

Description

EU Burden- | Projected gap (over-delivery | Projected gap  (over-

sharing  target | (+) or shortfall (-)) with exist- | delivery (=) or shortfall

2008-2012 ing domestic PAMs (+)) with additional PAMs
2010 2008-2012 2010 2008-2012

% Mt COe Mt COye Mt CO,e Mt CO,e

+0 -12.7 -63.5 +0.4 +2.0

Table 5: Emission Projections for Finland, Source: EEA 2004: 115

Finland also intends to meet a certain part of its target through the use of CDM/JI (Finland 2004: 31f.).
No concrete data is given in the NAP, but a JI and small-scale CDM pilot programme, directed by the
Ministry of Foreign Affairs, has already been launched. The purchase target amounts to 1.0-1.4 Mt
COse for 2008-12. Since the beginning of the pilot programme in 1999, Finland invested EUR 20 mil-
lion, half of which went to the Prototype Carbon Fund of the World Bank. Assuming a price of EUR 5
per certificate, this estimates a demand of approximately 2 Mt CO,e. Within in the framework of the
pilot programme, Finland also invested in the Testing Ground Facility of the Baltic Sea Region Energy
Cooperation (BASREC)*.

Evaluation

Considering the projected gap of 12.7 Mt CO,e in 2010 or 63.5 Mt COye in 2008-2012 in the with
existing measures scenario and the purchase target of about 3 Mt CO,e, there is still a deficit of about
60.5 Mt CO,e. The scenario with additional PAMs shows a small over-delivery of 3 Mt CO»e.

1.1.2.5 France

Description

EU Burden- | Projected gap (over-delivery | Projected gap  (over-

sharing target | (+) or shortfall (-))with exist- | delivery (+) or shortfall (-

2008-2012 ing domestic PAMs ))with additional PAMs
2010 2008-2012 2010 2008-2012

% Mt COze Mt COze Mt COze Mt COze

+- 0 -49.3 -246.5 +9 +45

Table 6: Emission Projections for France, Source: EEA 2004: 117

3 Finnish CDM/JI Pilot Programme: http://global.finland.fi/english/projects/cdm/ [16.02.2005].
BASREC was established by the energy ministers of the Baltic Sea Region Countries (Denmark, Estonia, Finland, Germany, Iceland,
Latvia, Lithuania, Norway, Poland, Russia and Sweden) and the European Commission at their conference in Helsinki in October 1999.
It has its own secretariat and mainly serves as forum for exchange of information and coordination of energy policy strategies
(http://www.cbss.st/basrec/).
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France committed to stabilising its GHG emissions at 1990 levels. France is striving to meet its emis-
sion target by domestic measures alone (France 2004: 6). So far, there are no governmental purchase
activities. The projections for the first commitment period show an immense shortfall for the scenario
with existing domestic PAMs; on the other hand, the scenario with additional PAMs projects an over-
delivery.

1.1.2.6 Germany

Description

EU Burden- | Projected gap (over-delivery | Projected gap  (over-

sharing target | (+) or shortfall (-))with exist- | delivery (+) or shortfall (-

2008-2012 ing domestic PAMs ))with additional PAMs
2010 2008-2012 2010 2008-2012

% Mt CO,e Mt COye Mt CO,e Mt CO,e

-21 -15.4 -77 n.a. n.a.

Table 7: Emission Projections for Germany, Source: EEA 2004: 119

Germany aims to meet its reduction target through domestic reductions alone (Germany 2004: 13).
Nevertheless, Germany aims to stimulate the project-based mechanisms by investing EUR 5 million in
the Testing Ground Facility (TGF) of the Baltic Sea Region Energy Cooperation (BASREC). In addi-
tion, Germany plans to invest EUR 8 million into the KfW Banking Group’s Carbon Fund.””> Assum-
ing a price of EUR 5 per certificate, these investments can be estimated to yield 2.6 Mt COxe.

Evaluation

Comparing the projected gap of 77 Mt CO,e in the scenario with existing domestic PAMs in the pe-
riod of 2008-2012 with a purchase of 2.6 Mt CO,e, a shortfall of 74.4 Mt CO,e remains.

1.1.2.7 Greece

Description

EU Burden- | Projected gap (over-delivery | Projected gap  (over-

sharing target | (+) or shortfall (-))with exist- | delivery (+) or shortfall (-

2008-2012 ing domestic PAMs ))with additional PAMs
2010 2008-2012 2010 2008-2012

% Mt COze Mt COze Mt COze Mt COze

+25 -14.8 -74 +2.9 +14.5

Table 8: Emission Projections for Greece, Source: EEA 2004: 121

Evaluation

Governmental procurement programmes have not been implemented so far. A shortfall of 74 Mt COse
with existing PAMs and an over-delivery of 14.5 Mt CO,e with additional PAMs is expected for the
first commitment period.

3% KfW Bankengruppe — Der KfW-Klimaschutzfonds: http://www.kfw.de/klimaschutzfonds [15.02.2005]
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1.1.2.8 lIreland

Description

EU burden- | Projected gap (over-delivery | Projected gap  (over-

sharing target | (+) or shortfall (-))with exist- | delivery (+) or shortfall (-

2008-2012 ing domestic PAMs ))with additional PAMs
2010 2008-2012 2010 2008-2012

% Mt CO,e Mt CO,e Mt CO,e Mt CO,e

+13 -8.7 -43.5 +5.1 +25.5

Table 9: Emission Projections for Ireland, Source: EEA 2004: 123

Ireland also plans to use CDM/JI in addition to domestic measures to meet its target (Ireland 2004:
10f.). The NAP stipulates an annual CDM/JI purchase of 3.7 Mt COxe, i.e. an amount of 18.5 Mt CO,e
in 2008-2012. However, no concrete action has been taken so far.

Evaluation

Comparing the expected gap of 43.5 Mt CO,e in 2008-2012 with the anticipated purchase of 18.5 Mt
COge, there is still a deficit of 25.0 Mt CO,e in the scenario with existing PAMs. Conversely, the sce-
nario with additional PAMs projects an over-delivery of 44 Mt COse.

1.1.2.9 lItaly

Description

EU burden- | Projected gap (over-delivery | Projected gap  (over-

sharing  target| (+) or shortfall (-))with exist- | delivery (=) or shortfall

2008-2012 ing domestic PAMs (+))with additional PAMs
2010 2008-2012 2010 2008-2012

% Mt COze Mt COze Mt COze Mt COze

-6.5 -53 -265 -16.1 -80.5

Table 10: Source: EEA 2004: 125

Italy also intends to purchase CERs/ERUs as one means of reaching its target (Italy 2004: 5). An ear-
lier draft of the NAP stipulated an annual amount of 57 Mt COge, i.e. 285 Mt CO,e in 2008-2012, to
be purchased (Gilbert / Bode / Phylipsen 2004: 37).

So far, the Italian Ministry for the Environment and Territory entered into an agreement with the
World Bank to create a fund to purchase greenhouse gas emission reductions: the Italian Carbon Fund
(ICF). Italy invested USD 15 million in the ICF and additionally USD 7 million in World Bank’s
Community Development Carbon Fund (CDCF).* Assuming a price of EUR 5 (USD 1 = EUR 0.77 as
of 07.02.2005) per certificate, these investments will translate into 5.7 Mt. CO»e.

* Jtalian Carbon Fund: http://carbonfinance.org [17.02.2005]
News and Events: Italy Brings the Community Development Carbon Fund Closer to Reality:
http://carbonfinance.org/cdcf/router.cfm?Page=NewsArchives [17.02.2005]
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Evaluation

Comparing the projected gap of 53.0 Mt COye in 2010 / 265.0 Mt CO,e in 2008-2012 in the scenario
with existing PAMs with the intended purchase of 285 Mt CO,e, an over-delivery of 20 Mt CO,e can
be expected. Considering the scenario with additional PAMs yields an over-delivery of 204.5 Mt COxe.
However, Italy has so far secured only 2% of the intended purchase.

1.1.2.10  Luxembourg

Description

EU burden- | Projected gap (over-delivery | Projected gap  (over-

sharing target | (+) or shortfall (-))with exist- | delivery (+) or shortfall (-

2008-2012 ing domestic PAMs ))with additional PAMs
2010 2008-2012 2010 2008-2012

% Mt COze Mt COze Mt COze Mt COze

-28 -0.7 -3.5 n.a. n.a.

Table 11: Emission Projections for Luxembourg, Source: EEA 2004: 126

Luxembourg also plans to purchase CDM/JI certificates in addition to domestic action (Luxemburg
2004: 15). As pointed out in its NAP, 3 Mt CO,e are supposed to be purchased in 2008-12. However,
so far no concrete action has been taken.

Evaluation

Considering the projected gap in the scenario with existing measures and the target for CDM/JI, it can
be expected that a small shortfall of 0.5 Mt CO,e will remain.

1.1.2.11 Netherlands

Description

EU burden- | Projected gap (over-delivery | Projected gap  (over-

sharing target | (+) or shortfall (-)) with exist- | delivery (+) or shortfall (-

2008-2012 ing domestic PAMs ))with additional PAMs
2010 2008-2012 2010 2008-2012

% Mt COze Mt COze Mt COze Mt COze

-6 -19.7 -98.5 n.a. n.a.

Table 12: Emission Projections for the Netherlands, Source: EEA 2004: 128

The Dutch NAP envisages an annual purchase of 20 Mt CO,e of CERs/ERUs in 2008-2012 (The
Netherlands 2004: 15), i.e. 100 Mt CO,e in total.

In the Netherlands, the Ministry of Economic Affairs is responsible for the implementation of the
flexible Kyoto mechanisms. The Ministry of Economic Affairs has contracted SenterNovem, a gov-
ernmental agency, to purchase Emission Reductions through two public procurement procedures
called CERUPT (Certified Emission Reduction Units Procurement Tender) targeting CDM projects
and ERUPT (Emission Reduction Units Procurement Tender) targeting JI projects. In October 2004,
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the fifth end last round of ERUPT closed. In total, the portfolio of SenterNovem holds 24 JI and CDM
projects with a total contracted volume of more than 14 Mt COse.”’

Apart from own tenders, the Netherlands also invest in carbon funds of the World Bank (The Nether-
lands 2004: 16). In 2002, the Netherlands CDM Facility was launched. The Facility’s initial target was
to purchase 16.0 Mt CO,e during the first two years of the agreement. The agreement has now been
extended, with a firm commitment to purchase an additional 5 Mt CO,e by mid-2005. The agreement
also allows for a further purchase of up to approximately 11 Mt CO,e.*® In total, this sums up to a pur-
chase target of 32 Mt CO,e. Additionally, the Netherlands invested USD 10 million (= 2.0 Mt CO»e)
in the Prototype Carbon Fund (PCF) and contracted 4.0 Mt CO,e with the Community Development
Carbon Fund (CDCF).

Furthermore, the Netherlands agreed to purchase certificates with several financial institutions (The
Netherlands 2004: 16). This includes agreements with the International Finance Corporation (IFC),
where the Netherlands has allocated EUR 44 million and agreed a target of 10 Mt CO,e, the Andean
Development Corporation (CAF) with a target of up to 10 Mt CO»e, the International Bank for Recon-
struction and Development (IBRD) with a budget of EUR 70 million (= 14 Mt CO,e), the European
Bank for Reconstruction and Development (EBRD) with a budget of EUR 32 million (= 6.4 Mt CO,e),
and the Rabobank with a contract of 10 Mt COse.

Evaluation

Due to the number of agreements and differences in content it is not easy to accurately estimate the
amounts already contracted. However, regarding the detailed table of contracts and plans included in
the NAP (The Netherlands 2004: 16) and an approximate translation of budgets into certificates, the
intended purchase of 100 Mt CO,e seems to be reachable. Summing up all contracts and agreements,
the anticipated purchase actually totals approximately 104.4 Mt CO,e. Since the projected shortfall in
the period 2008-2012 amounts to 98.5 Mt CO,e in the scenario with existing domestic PAMs, the
Netherlands should be able to reach their Kyoto target.

1.1.2.12 Portugal

Description

EU burden- | Projected gap (over-delivery | Projected gap  (over-

sharing target | (+) or shortfall (-)) with exist- | delivery (+) or shortfall (-

2008-2012 ing domestic PAMs ))with additional PAMs
2010 2008-2012 2010 2008-2012

% Mt CO,e Mt CO,e Mt CO,e Mt CO,e

+27 -17 -85 -12.2 -61

Table 13: Emission Projections for Portugal, Source: EEA 2004: 130

Portugal also plans to include the purchase of CERs/ERUs into its efforts to meet its target. According
to the NAP, up to 5.1 Mt COe of CERs/ERUs should be purchased annually in 2008-2012, i.e. a total
of 25.5 Mt CO,e. This number was derived from an assumed deficit of 5.1 Mt CO,e in 2010 (Portugal

37 SenterNovem — CarbonCredits.nl: http://www.senternovem.nl/Carboncredits/index.asp [15.02.2005].
*% Carbon Finance at the World Bank: Netherlands Clean Development Facility: http:/carbonfinance.org/NetherlandsClean.htm [15.02.2005].
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2004: 11) that is supposed to be offset by the flexible mechanisms, the EU ETS and, possibly, by new
national policies and measures. However, no concrete action regarding the project-based mechanisms
can be identified so far.

Evaluation

It is questionable whether the projected deficit of 5.1 Mt CO,e assumed in the NAP is still valid as the
latest projections of the European Environment Agency show a much higher deficit. Comparing this
projected shortfall of 85.0 Mt CO,e in 2008-2012 in the scenario with existing PAMs with the pur-
chase target of 25.5 Mt COae, a deficit of 59.5 Mt CO,e remains. The scenario with additional PAMs
also shows a shortfall, which amounts to 35.5 Mt COae.

1.1.2.13 Spain

Description

EU burden- | Projected gap (over-delivery | Projected gap  (over-

sharing target | (+) or shortfall (-)) with exist- | delivery (+) or shortfall (-

2008-2012 ing domestic PAMs )) with additional PAMs
2010 2008-2012 2010 2008-2012

% Mt CO,e Mt CO,e Mt CO,e Mt CO,e

+15 -68.9 -344.5 -26.9 -134.5

Table 14: Emission Projections for Spain, Source: EEA 2004: 132

Spain also included the use of the flexible mechanisms into its climate strategy. According to the NAP,
an amount equal to 7% of 1990 emissions, i.e. 100 Mt COxe, should be purchased for the period 2008-
2012 (Spain 2004: 24ff.). Recently, Spain started negotiations to create a Spanish Carbon Fund to be
managed by the World Bank. This fund is supposed to cover 40% of the total planned purchase of
CERSs/ERUs. The capital investment amounts to EUR 170 million with the intention to purchase 34.0
Mt COse at a maximum price of EUR 5 per tonne. Additionally, the fund will participate in the World
Bank’s CDCF to obtain 4.0 Mt CO,e for EUR 20 million, as well as in the Bio Carbon Fund to obtain
2.0 Mt COse for EUR 10 million. Another 2.5% of the planned purchase will be covered by the Car-
bon Finance Asset program.’

Evaluation

Regarding the estimated shortfall of 68.9 Mt CO,e in 2010, i.e. 344.5 for 2008-2012, in the scenario
with existing PAMs, and an intended purchase of 100 Mt CO»e, a gap of 244.5 Mt CO,e remains. The
scenario with additional PAMs still indicates a deficit of 34.5 Mt CO,e.

¥ Ana Gutierrez Dewar: 02.12.2004 World Bank to manage €200 million Spanish Carbon Fund:
http://www.pointcarbon.com/article.php?articlelD=5514 [16.02.2005].
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1.1.2.14 Sweden

Description

EU burden- | Projected gap (over-delivery | Projected gap  (over-

sharing target | (+) or shortfall (-)) with exist- | delivery (+) or shortfall (-

2008-2012 ing domestic PAMs )) with additional PAMs
2010 2008-2012 2010 2008-2012

% Mt CO,e Mt COye Mt CO,e Mt CO,e

+4 +3 +15 n.a. n.a.

Table 15: Emission Projections for Sweden, Source: EEA 2004: 143

Sweden also intends to purchase CERs/ERUs (Sweden 2004: 11f.). Although no data or purchase plan
regarding the flexible mechanisms is discussed in the NAP, a CDM and JI programme has already
been launched. The CDM and JI tenders under the Swedish International Climate-Investment Program
(SICLIP-CDM and SICLIP-JI) are operated by the Swedish Energy Agency (STEM) under a mandate
from the Swedish Ministry of Industry. The budget for 2005 amounts to EUR 2.2 million for 2005; the
same amount is expected for 2006 and 2007. Assuming a price of EUR 5 per certificate, the invest-
ments in these three years will translate into approximately 1.32 Mt CO,e. Additionally, Sweden in-
vested USD 10 million in the PCF and EUR 4 million in the BASREC’s TGF, which translates into
about 2.8 Mt CO,e.*

Evaluation

Considering the estimated surplus of 15 Mt CO,e in the scenario with existing policies and measures
and the intended purchase of 4.12 Mt CO,e leads to a surplus of 19.12 Mt COae.

1.1.2.15 United Kingdom

Evaluation

EU burden- | Projected gap (over-delivery | Projected gap  (over-

sharing target | (+) or shortfall (-)) with exist- | delivery (+) or shortfall (-

2008-2012 ing domestic PAMs )) with additional PAMs
2010 2008-2012 2010 2008-2012

% Mt COze Mt COze Mt COze Mt COze

-12.5 +10.7 +53.5 +74.3 +371.5

Table 16: Emission Projections for the United Kingdom, Source: EEA 2004: 136

Evaluation

As projections show that the reduction target can be reached by domestic measures in the UK, there is
no intention to include the flexible mechanisms into the climate strategy. Considering the projections,
a surplus of 53.5 Mt COse in the period of 2008-2012 can be expected according to the scenario with
existing PAMs and of 371.5 Mt COxe in the scenario with additional PAMs.

* SICLIP — Swedish International Climate Investment Programme:
http://www.stem.se/ WEB/STEMEx01Eng.nsf/F_PreGen01?ReadForm&MenuSelect=1CD39988A74C248BC1256E78002ESCDD&WT
=International%20#Climate%20Investments.SICLIP [17.02.2005].
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1.1.3 Overall EU-15 Demand

The following table gives an overview of the officially stated purchase targets as opposed to the activ-
ity that has actually taken place so far. Evidently, the programmes that have already been initiated do
not cover even half of the officially stated purchase targets. One also has to take into account that sev-
eral countries still show a significant compliance gap even if the intended purchases were carried out,
as outlined in the tables further below. These countries would therefore have to take additional domes-
tic measures or increase their purchase targets.

However, there is a limit to the amounts the EU Member States can purchase if they want to remain
true to the supplementarity principle they championed during the negotiations at the UN level, i.e. the
principle that domestic action should constitute at least half of the effort made by a country to meet its
Kyoto target. The general principle is contained in both the Kyoto Protocol and in the Marrakesh Ac-
cords, but despite the efforts by the EU neither document contains a concrete numerical definition. As
outlined in Paper 2, the principle was reaffirmed in the Linking Directive, but it leaves it up to the
individual Member States to decide the concrete definition. These will have to elaborate it in their
NAPs for the trading period 2008-2012. This definition will have to cover both direct government
procurement as well as the extent up to which companies covered by the EU ETS may use
CERS/ERUs to comply with their commitments.

Country Purchase target for 2008- | Covered by existing national

2012 as stated in NAP CDM/JI-purchasing activities
for 2008-2012

Mt COoe Mt COoe

Austria 3-51in 20 35
05-2007

Belgium 19.8 36.23

Denmark 18.7 6

Finland No quantification 3

France 0 0

Germany 0 2.6

Greece No quantification 0

Ireland 18.5 0

Italy 285 5.7

Luxembourg 3 0

Netherlands 100 104.4

Portugal Up to 25.5 0

Spain 100 40

Sweden No quantification 4.12

UK 0 0

Total EU-15 566.0-568.0 234.63

Table 17: Overview of Stated Purchase Plans

To get a workable figure, this paper adopts the formulation of the supplementarity requirement as sug-
gested by the EU during the UN negotiations. The EU formulation was far from precise, but in essence
it stated that each party should acquire and surrender no more emission certificates than the equivalent
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of 50% of the difference between five times the emissions in one of the years between 1994 and 2002,
on the one hand, and its number of Assigned Amount Units (AAUs), on the other (EU 1999). Based
on this formula, Langrock and Sterk (2004: 14) calculated a supplementarity cap for each EU Member
State as well as for the EU-15 as a whole. This is merely a hypothetical value but the only one avail-
able until the NAPs have been elaborated.

Table 18 shows the projected emissions for the first commitment period based on existing policies and
measures, the supplementarity caps as calculated by Langrock and Sterk as well as the purchase tar-
gets that have been announced by governments so far. It becomes apparent that among the countries
showing a compliance gap, Germany is the only one which could close this gap completely through
the purchase of certificates, if the supplementarity principle is to be upheld. The projected deficits of
the other countries are all in excess of the supplementarity cap. If supplementarity is to be maintained,
these countries could therefore not buy their way out of non-compliance but would have to take mean-
ingful further action to reduce emissions domestically.

It also becomes apparent that the purchases intended by the governments of Italy, Luxembourg, the
Netherlands and Portugal are in conflict with the supplementarity requirement. This situation is further
exacerbated by the fact that the companies covered by the EU ETS will also purchase CERs and ERUs
for complying with their commitments. These purchases will be in addition to those made by the na-
tional governments. If the supplementarity principle is to be upheld, Italy, Luxembourg, the Nether-
lands and Portugal will therefore have to lower their purchase targets and instead implement domestic

measures to achieve the corresponding amount of emission reductions.

Country Projected gap (over-delivery | Supplementarity Cap | To be covered by | Remaining Gap in

(+) or shortfall (-)) for 2008- CDM/JI in 2008- | 2008-2012

2012_base<_j on existing do- (Sizltfjlch(;ozl‘.—'alndgrmk / 2012

mestic policies and measures :

Mt CO,e Mt CO,e Mt CO,e Mt CO,e
Austria -84.5 44.3 35.0 -49.5
Belgium -98.5 58.9 36.23 -62.27
Denmark -126.5 89.6 18.7 -107.8
Finland -63.5 12.2 3.0 -60.5
France -246.5 59.2 0 -246.5
Germany -77.0 292.8 2.6 -74.4
Greece -74.0 -4.3V 0 -74.0
Ireland -43.5 24.1 18.5 -25.0
Italy -265.0 176.6 285 +20.0
Luxembourg -3.5 14 3.0 -0.5
Netherlands -98.5 86.1 100.0 +1.5
Portugal -85.0 14.5 25.5 -59.5
Spain -344.5 134.4 100.0 -244.5
Sweden +15.0 7.3 4.12 +19.12
United Kingdom +53.5 138.2 0 +53.5
Total EU-15 -1542 1135.5 631.65 -910.35

" The negative figure for Greece is due to the formula proposed by the EU, which was not yet sufficiently elaborated.

Table 18:

tion of the supplementarity requirement
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Table 19 details the situation for the countries where scenarios including additional domestic policies
and measures are available. In this case the remaining deficits would stay below the supplementarity
cap for all countries, except for Portugal and Spain. Actually, most countries would achieve a massive
surplus when adding the announced purchase targets to the projected domestic emission reductions.

However, there are several caveats. First, it should be noted that we have not critically examined the
emission reductions projected in the scenarios with additional policies and measures. Governments
may be overestimating the climate benefit these policies and measures could achieve. Second, is un-
clear to what extent it will be politically feasible to implement these policies and measures. The debate
about the EU ETS, which will probably deliver far fewer emission reductions than initially expected,
serves as a pertinent example. Third, given these political difficulties it can be assumed that govern-
ments will not aim for the overcompliance emerging from Table 19 but only effect additional domestic
measures and purchases up to the level required for compliance with Kyoto.

Country Projected gap (over- | Supplementarity To be covered by | Remaining Gap in 2008-

delivery (+) or shortfall | Cap (Source: Lan-| CDM/JI in 2008- | 2012

(-)) for 2008-2012 based | grock / Sterk 2004: | 2012

on additional domestic | 14)

PAMs

Mt CO,e Mt CO,e Mt CO,e Mt CO,e
Austria -15.0 443 35.0 +20.0
Belgium -29.5 58.9 36.23 +6.73
Finland +2.0 12.2 3.0 +5.0
France +45.0 59.2 0 +45.0
Greece +14.5 -4.3" 0 +14.5
Ireland +25.5 24.1 18.5 +44.0
Italy -80.5 176.6 285 +204.5
Portugal -61.0 145 25.5 -35.5
Spain -134.5 134.4 100.0 -34.5
United Kingdom +371.5 138.2 0 +371.5
Total EU-15 138 527.2 482.83 +641.23

! The negative figure for Greece is due to the formula proposed by the EU, which was not yet sufficiently elaborated.

Table 19:

Projected deficit / surplus in 2008-2012 based on additional policies and measures with consid-
eration of the supplementarity requirement

Three archetypical policy scenarios for potential EU demand representing a lower, a medium and a
higher estimate seem plausible:

Scenario 1: Meaningful Domestic Action

The EU-15 Member States take meaningful domestic action as indicated in the scenarios with addi-
tional policies and measures. In this case the deficits and surpluses of the individual countries will
probably balance each other out, i.e. the EU 15 as a whole would be in compliance with its joint com-
mitment in accordance with Art. 4 of the Kyoto Protocol. However, the question is whether the coun-
tries with surpluses (projected for Finland, France, Greece, Ireland, Sweden and the United Kingdom)
would indeed be willing to yield these surpluses to cover the deficits of the other countries. One can
rather expect that the countries with surpluses would prefer to bank them; at a minimum the countries
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with deficits would probably have to buy them. We therefore disregard the surpluses of individual
countries and assume that the potential EU 15 demand in the scenario with additional policies and
measures is equal to the combined deficits of Austria, Belgium, Italy, Portugal and Spain, i.e. 320.5
Mt CO,e for the whole commitment period and 64.1 Mt CO,e per year. One has to note that this figure
would probably be higher if figures were available for all countries.

Scenario 2: Maintaining Supplementarity

The EU-15 Member States take domestic action to ensure that they stay within their supplementarity
caps but purchase certificates up to this limit. Based on the supplementarity formula proposed by the
EU at the UN negotiations this would amount to a demand of about 1,135.5 Mt CO,e for the whole
commitment period.

However, 292.8 Mt CO,e¢ relate to Germany which has announced that it does not intend to establish a
procurement programme. Another 138.2 Mt COze relate to the United Kingdom, but according to their
projections they have even less need to resort to the Kyoto mechanisms. This leaves about 700 Mt
COze.

On the other hand, the companies in these countries which fall under the EU ETS will certainly cover
part of their commitments via CERs and ERUs, which will in turn be used by their governments for
their Kyoto compliance. In the first commitment period, Germany allocated roughly 500 Mt CO, per
year and the UK 240 Mt CO, to their companies (Germany 2004; UK 2004). Assuming that the alloca-
tion for the second trading period will be in the same range and that companies’ use of CERs/ERUs
will be capped at 6% of this amount as proposed in the first version of the Linking Directive (see Pa-
per 2), the companies from these two countries could utilise a maximum of about 45 million
CERS/ERUs per year, i.e. 225 million for the whole commitment period. For the other countries we
assume that governments will cap their companies’ use of CDM/JI such that the total purchases will
stay within the supplementarity cap. We therefore estimate a potential demand of about 925 Mt CO,e
for the whole commitment period, i.e. 185 Mt CO»e per year, for this scenario.

Scenario 3: No Additional Domestic Action

The EU-15 takes no additional domestic action but covers its deficits via purchases. Assuming that the
countries with surpluses will not yield them to cover the deficits of other countries, projected EU de-
mand would be 1,610.5 Mt CO,e for the whole commitment period, i.e. 322.1 Mt CO,e per year.

As outlined in Table 17, the actual demand from the governmental procurement programmes that have
been established so far amounts to 234.63 Mt COae.

1.2 Demand from Non-EU Annex B Buyer Countries

1.2.1 Overview

Table 20 details the projected compliance gaps of the Non-EU Annex B buyer countries as outlined in
their National Communications (NCs). Evidently, all of these countries face a serious compliance gap
in the scenario with existing policies and measures. Even the optimistic forecast in the scenario with
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additional measures amounts to about two thirds of the most pessimistic forecast for the EU-15. The

total deficit projected for these countries in the with existing policies and measures scenarios is one

third above the deficit projected for the EU-15 in this scenario.

Projected gap (over-delivery (=) or shortfall | Projected gap (over-delivery (=) or shortfall (+))
(+)) with existing PAMs with additional PAMs
2010 2008-2012 2010 2008-2012

Canada -238.0 -1,190.0 -159.0 -795.0

Iceland -0.2 -1 +0.3 +1.5

Japan -162.0 -810.0 -18.0 -90.0

New Zealand -15.0 -75.0 +-0 +-0

Norway -10.7 -53.5 -5.4 -27.0

Switzerland -0.4 -2.0 +2.6 +13.0

Total -426.3 -2,131.5 -179.5 -897.5

Table 20: Demand from Non-EU Annex B buyer countries, Source: Compilation from National Communica-

tions

Given their emission volumes, especially Canada and Japan warrant a more detailed analysis. The
below gives an overview of the situation in Canada whereas the Japanese situation is extensively dealt
with in Paper 1.

1.2.2 Canada

Description
Kyoto target | Projected gap (over-delivery | Projected gap  (over-
2008-2012 (=) or shortfall (+)) with|delivery (=) or shortfall
existing domestic PAMs (+)) with additional PAMs
2010 2008-2012 2010 2008-2012
% Mt COze Mt COze Mt COze Mt COze
-6 -238,0 -1190,0 -159,0 -795,0
Table 21: Emission Projections for Canada, Sources: Canada 2001, UNFCCC 2003

In its third National Communication (NC3), Canada estimated its 2010 emissions to be 770 Mt CO,e
under the business-as-usual GHG emissions projection (Canada 2001: 59). This was corrected upward
to 809 Mt CO,e by the in-depth review of the UNFCCC (UNFCCC 2003: 22). The Kyoto target is 571
Mt CO,e. Considering the corrected numbers, this leaves a shortfall of 238 Mt CO,e. Despite the ur-
gency that these numbers elicit, the Canadian government has not laid out specific plans to overcome
the Kyoto gap. The Action Plan 2000 has indicated the intended purchase of certificates totalling 20
Mt CO,e from JI and CDM, which will hardly close Canada’s emission gap. The UNFCCC review
team believed that the reduction assumptions for the Action Plan 2000 in general were too optimistic
(UNFCCC 2003: 18). In the NC3 scenario with additional measures, Canada plans to purchase certifi-
cates in the emission trading market with a heavy emphasis on “hot air” worth up to 75 Mt CO,e
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(UNFCCC 2003: 23). Canada established a Clean Development Mechanism and Joint Implementation
(CDM & J1) Office in 1998 but its activity has been rather insignificant.*'

Evaluation

Canada faces an immense task to reach its Kyoto target and will most certainly be a buyer in the emis-
sion certificate market. Bringing down emissions by domestic policies and measures would be an
enormous task. In NC3, Canada estimates to buy certificates totalling between 20 and 75 Mt CO,e
(UNFCCC 2003). It is very likely that this figure will end up being much higher.

1.3 Overall Demand

Table 22 summarises the emission deficits established in this paper. The potential demand from the
Annex B buyer countries ranges from 286.1 to 789.9 Mt CO,e. The question is to what extent avail-
able supply will be able to cover this projected demand.

Deficits in 2010 (Mt COe) With existing PAMs With additional PAMs EU Supplementarity
EU-15 322,1 64.1 185

Other Annex B buyer countries 426.3 179.5

Total 748.4 243.6

Table 22: Summary of lower and upper estimates of total emission deficits in Annex B buyer countries

2 Supply

2.1  Supply Sources

The potential supply of from the Kyoto Mechanisms can be broken down into four source categories,
each of which will be discussed in turn:

e JI supply from the new EU Member States and the EU Accession Countries

e AAU supply from the EU Accession Countries under Art. 17 of the Kyoto Protocol
e Jland AAU supply from Russia and the Ukraine

e CDM supply

! Canada’s Clean Development Mechanism & Joint Implementation Office: http://www.dfait-maeci.gc.ca/cdm-ji/ [16.02.2005].
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2.2  JI Supply from the New EU Member States and the EU Ac-
cession Countries

As pointed out in Paper 2, potentials for reducing greenhouse gas emissions in Central and Eastern
European countries are substantial. However, the interplay of the introduction of the EU ETS in the
new EU Member States and the EU Accession Countries and the baseline and double counting provi-
sions of the Linking Directive significantly reduces this potential.

Of the reduction potentials that are in principle suitable for JI and have been quantified in the literature
surveyed in Paper 2, about 60 Mt COe do not seem to be affected by EU Accession. They chiefly
relate to renovating buildings and district heating systems as well as afforestation. Adding measures
featuring indirect linkage with the EU ETS, which are mainly renewable energy projects, raises the
potential to about 130 Mt COxe.

Conversely, 100 Mt CO,e of the quantified potential now fall directly under the EU ETS. JI projects in
these areas are in theory still possible but are now in direct competition with financing emission reduc-
tions via the EU ETS. Moreover, some host countries have indicated that they are not favourable to-
wards these kinds of projects.

One has to note that the figures in the documents surveyed for Paper 2 usually only refer to technical
potentials, but it is not clear to what extent these are feasible. This is especially true for renewable
energy projects. On the other hand, many possible reduction measures were not quantified at all in the
documents surveyed. The above figures are therefore only of a limited value.

Another issue is that the eligibility of a country to participate in any of the Kyoto mechanisms is “de-
pendent on its compliance with methodological and reporting requirements under Article 5, paragraph
1 and 2, and Article 7, paragraphs 1 and 4, of the Kyoto Protocol.”* If the Central and Eastern Euro-
pean countries met these requirements they would qualify for the JI 1st track, which essentially leaves
the whole project procedure to the discretion of the host country. Otherwise projects would have to be
carried out according to the 2nd track which will entail an international procedure under the yet to be
established JI Supervisory Committee and will thus be more cumbersome.* Since the details for both
tracks are still to be worked out, it is at the moment not possible to estimate the transaction costs JI
will entail and to what extent they will further reduce the market potential.

2.3  AAU Supply from the New EU Member States and the EU Ac-
cession Countries

During their transition to a market economy, the gross domestic product (GDP) in Central and Eastern
European countries sharply declined, which in most countries was accompanied by a significant drop
in GHG emissions. Table 23 provides data regarding the Kyoto targets, the historic emission surpluses,
as well as the projected surpluses during the first commitment period. Unless otherwise stated, all fig-

*2 Paragraph 5 of Draft decision -/CMP.1 (Mechanisms), Principles, nature and scope of the mechanisms pursuant to Articles 6, 12 and 17 of
the Kyoto Protocol.
* Annex of Decision 16/CP.7, Guidelines for the implementation of Article 6 of the Kyoto Protocol.
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ures were drawn from the Third National Communications (NCs) of each country and are expressed in
Mt COze.

Among the non-EU Accession Central and Eastern European countries, only Croatia, the Russian Fed-
eration and the Ukraine are Annex B Countries and could therefore be potential suppliers of AAUs.
Croatia has yet to ratify the Kyoto Protocol and will therefore not be included in this paper. The situa-
tion in the Ukraine and the Russian Federation will be discussed in the following section.

Although reliable data concerning projections for GHG emissions in 2010 is not available for all coun-
tries, it seems safe to say that all new EU Member States and EU Accession Countries, except for
Hungary and Slovenia, will not only meet their Kyoto commitments but will indeed be below, in some
cases far below, their GHG emission target.

The accumulated surpluses of all countries amount to 151.6 Mt CO,e annually in the scenarios with
existing measures, but one has to note that data is available for only nine countries. In the scenarios
with additional measures, the total surplus amounts to 227.5 Mt CO,e, taking into consideration that
data is available for only eight countries.

It has to be noted that the criteria for eligibility to participate in the Kyoto mechanisms mentioned in
the preceding section also apply here. Moreover, the Modalities, rules and guidelines for emissions
trading under Article 17 of the Kyoto Protocol list further eligibility requirements to transfer and / or
acquire Kyoto Units. These relate especially to putting in place a national system for the estimation of
anthropogenic emissions by sources and removals by sinks of GHGs, submitting an annual inventory
of GHGs and supplying additional information on the assigned amount.* It remains to be seen in how
far the Central and Eastern European countries will be able to meet these requirements.

* Paragraph 2 of the Annex to Decision 18/CP.7, Modalities, rules and guidelines for emissions trading under Article 17 of the Kyoto Proto-
col.
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Bul- Czech | Estonia | Hunga- | Lat- Lithuania | Po- Romania | Slova- | Slove-
garia | Repu- ry via 3 land | kia nia
blic
Base year | 1998 1990 1990 Avg. 1990 1990 1988 1989 1990 1986
1985-
1987
Base year | 157.1 186.3 37.2 101.6 31.1 51.1 460.0 286.19 72.5 20.2
emissions
Com- -8 -8 -8 -6 -8 -8 -6 -8 -8 -8
mitment
Assigned | 144.5 172.5 | 342 95.5 28.6 474 433.6 | 264.99 66.7 18.6
Amount
Historic
emission
surpluses
1991 41.3 16.0 3.8 13.7 6.2 n.a. 21.8 85.5 8.6 0.9
1992 53.4 31.1 15.1 22.5 10.6 n.a. 20.2 57.8 13.4 1.1
1993 543 37.2 234 22.6 14.3 n.a. 29.4 67.7 17.5 0.5
1994 64.5 429 20.3 24.4 15.7 n.a. 20.4 74.4 20.5 0.4
59.0 43.5 22.7 23.6 17.7 n.a. 42.7 52.5 18.8 -0.4
1996 62.4 36.1 234 22.4 18.4 n.a. 22.8 57.9 19.0 -1.2
1997 67.3 34.5 22.6 24.7 19.1 n.a. 33.1 63.7 19.0 n.a.
1998 75.7 41.5 24.2 17.9 19.0 23.9 56.7 85.7 21.1 n.a.
1999 79.4 48.6 25.6 15.0 19.7 n.a. n.a. n.a. 20.1 n.a.
2000 n.a. n.a. n.a. n.a. 20.1 n.a. n.a. n.a. n.a. n.a.
Projected
surpluses
in 2010
With 10.8 30.8 255 4.8 15.8? | na. 3949 | 17 153 2.5
measures
With 19.0 37.3 28.1 2.2 n.a. n.a. 61.6Y | 558 20.7 -1.5
additio-
nal
measures

» Source: EEA 2004
Y Source: Second National Communication

9 Source: hitp://www.unfccc.int

9 Figures only refer to energy-related emissions, Source: EEA 2004

n.a. — not available

Table 23: GHG emissions in EU Accession Countries, Source: Compilation from Third National Communi-
cations
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2.4  Jland AAU Supply from Russia and the Ukraine

The Russian Federation and the Ukraine are committed to stabilising their GHG emissions at the 1990
level. Like in most other Central and Eastern European countries, the GHG emissions from these two
countries have declined sharply due to the economic collapse in the 1990s. Table 24 provides relevant
data for the period from 1990 to 1999 for the Russian Federation and from 1990 to 1997 for the
Ukraine.

The Russian Federation The Ukraine
1990 1999 1990 1997

GHG emissions (Mt | 3,048 1,877 932 336

CO.e)

GDP (in%) 100 64 100 42

GHG emissions per | 2.27 2.30 n.a. n.a.

GDP (kg CO.¢e/$)

Population (million) 148.29 146.31 60.99 51.69

Total Primary En- | 868 603 262 150

ergy Supply (TPES

in Mtoe)

TPES by source Gas 42% Gas 52% Gas 36% Gas 44%
0il 30% 0il 21% 01l 24% 0il 12%
Coal 21% Coal 18% Coal 32% Coal 29%
Nuclear 4% Nuclear 5% Nuclear 8% Nuclear 14%
Renewables 3% Renewables 4% Renewables 0% Renewables 1%

Final Energy Con- | 566 410 220 76.8

sumption (Mtoe)

Table 24: General economic data for Russia and the Ukraine in the 90°s, Source: Russian Federation 2002;
Ukraine 1998.

The following part provides details for the GHG emission reduction and JI potential, if available, by
sector for each country individually.

2.4.1 Russian Federation

2.4.1.1 Emission projections

The Russian Federation has so far submitted three National Communications, the most recent in No-
vember 2002. GHG emission projections in NC3 are mainly based on one positive and one unfavour-
able scenario. In detail, the assumptions for the period 2001 to 2020 are (Russian Federation 2002:
73):

e Annual GDP growth of 5-5.2% in the positive scenario and 3.3 in the unfavourable scenario,

e Decrease of energy intensity by 3.7% or by 2.5-2.6% annually,

e Energy consumption grows by 1.5% or 0.7-0.8%.
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Additionally, a third scenario is provided, estimating the GDP growth at 4,5% annually, the energy
intensity decrease at 2.0% annually and the increase of final energy consumption at 2.5% annually
(Russian Federation 2002: 73).

The Russian Federation states that a baseline or business-as-usual scenario would not make too much
sense regarding the given conditions of the Russian Federation as a country in transition to a market
economy, where naturally projections of economic growth are uncertain. (Russian Federation 2002:
71)

Explicit projections are only given for carbon dioxide in percentage of the 1990 level (Russian Federa-
tion 2002: 73f):

e The positive scenario sees CO, emissions in 2008 at 78%, in 2010 at 80.4% and in 2012 at 82.8%
of the 1990 level. This indicates that for the whole commitment period there would be a surplus of
at least 524.26 Mt CO,.

e The unfavourable scenario shows CO, emissions in 2008 at 73.8%, in 2010 at 75.04% and in 2012
at 76.2% of the 1990 level, which equals a surplus of 725.42 Mt CO,.

e The additional scenario forecasts CO, emissions in 2008 at 84.5%, in 2010 at 88.9% and in 2012 at
93.4% of the 1990 level, which would result in a minimum surplus of 201.16 Mt CO,.

2.4.1.2 Reduction Potential by Sector

2.4.1.2.1 Conventional Energy Supply and Industry

The Russian Federation has a high percentage of the world’s energy reserves on its territory (Russian
Federation 2002: 25):

o 12% of world oil reserves,

o 34% of world natural gas reserves,
e 20% of world hard coal reserves,

e 32% of world brown coal reserves.

The policy measures to reduce GHG emissions outlined in NC3 mainly focus on CO, emissions from
combusting fossil fuels (Russia 2002: 55). Here, two main programmes need to be mentioned:

e The Basic Provision for the Energy Strategy for Russia for the period to 2020,
e The Energy Efficient Economy.

The general aims of these programmes are:

e Efficient use of natural resources,

e Increase of energy use efficiency,

e Replacing GHG intensive energy production capacity with less GHG intensive capacity such as
renewable energies and nuclear power,

e Structural optimisation of power generating facilities,

e Decrease losses in energy transportation system.

Divided by sector, the measures in the two programmes are supposed to eventually result in the fol-
lowing reductions of energy consumption (Russian Federation 2002: 61f):

e Energy intensive industries 1,465 — 1,583 PJ,
e Agriculture: 176 — 205 PJ,
e Rural Area: 1,114 PJ,

148



e Transport: 272 - 307 PJ, of which 147 PJ from railway transport,
e Federal Institutions: 243PJ,
e Energy branches: 1,2879P]J.

Implementation would yield annual emission reductions of 330 Mt CO,e by 2010 (Russian Federation
2002: 61). The total investment needs for the programme until the year 2020 are estimated at 550-700
billion USD (UNFCCC 2004: 23).

There is also potential in CH4 mitigation from coal mining since 68% of CH,4 emissions are related to
fugitive emissions from coalmines. The government plans to switch from underground mining to open
pit mining, which should include 75% of all mines in the future. A decrease of underground mining by
1% reduces methane emissions by 2.1%. Further potential lies in utilising the methane extracted by
degassing and vent systems for energy purposes (Russia 2002: 65f).

Excursus: JI potential in the Russian gas industry

The Russian Federation, with proven gas reserves of 47 trillion m’, is the world’s largest pro-
ducer (580 billion m*/a) of natural gas and the main natural gas supplier to the EU (115 billion
m’/a) (BP 2004) The market leader Gazprom, which is partly state-owned, operates one of the
largest long-distance gas networks in the world with about 153,000 km of gas mains that have
been installed mainly during the 1970’s, 80’s and 1990’s.

Recent results on the volume of greenhouse gas emissions

Due to leakages and accidents but also during regular operation significant amounts of natural
gas (consisting mainly of the potent greenhouse gas CH,) are released to the atmosphere at pro-
duction and processing sites as well as during transport and distribution. Results of an intensive
measurement campaign in Russia carried out in 2003 by the Wuppertal Institute and the Max
Planck Institute indicate an overall loss during transport within Russia of 0.7% of gas delivered,
with a range of 0.4-1.6% (Lelieveld et al. 2005; Lechtenbdhmer et al. 2005). For gas spills at the
wells (for which only little information is available) the same leakage as in the USA, i.e. about
30% of overall emissions, with a large uncertainty range of 0.2-1.0% was assumed (Lelieveld et
al. 2005). In absolute terms this means that during production, processing and long distance
transport of Russian natural gas between 3.5 and 15 billion m® of natural gas are emitted to the
atmosphere per year, representing an economic value of about 350 to 1,500 million EUR and
greenhouse gas emissions ranging from 50 to 225 Mt COae.

Due to the high energy needs of the pipeline system the CO, emissions from compressor drives
amount to about 68 to 81 Mt CO, annually (estimate based on Lechtenbohmer et al. 2005).

Estimates on JI Potential

In spite of improvements made by Gazprom in the past decade there are still great possibilities to
reduce CHy4 emissions from the Russian natural gas system. Robinson, Fernandez and Kantama-
neni (2003) list quite a number of technical measures that could be implemented in Russia. The
measures cover the production and the transportation segment of the natural gas industry and are
derived from US experience with the extensive Natural Gas Star program. They include the in-

stallation of flare systems and green completions at wells, replacement of high bleed pneumatics
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with low bleed systems, introduction of directed inspection & maintenance at compressor sta-
tions, retrofitting of fuel gas recovery for blowdown valves and composite wrap repairs for pipe-
line tubes. Robinson, Fernandez and Kantamaneni estimate that more than 30 % of the CH, emis-
sions could be mitigated at costs below 10 US-$/t CO,e. Experiences of the Rusagas Carbon Off-
set Project between TransCanada and Gazprom who carried out directed inspection & mainte-
nance at two Russian compressor stations as a test for possible JI projects confirm the existence
of significant and cost efficient CH4 mitigation potentials (Venugopal 2003).

Regarding the CO, emissions from energy use Ruhrgas and Gazprom have carried out a JI pilot
project where they attained 1.5 bln kWh reduction of gas consumption for turbines by computer-
based load optimisation. They are currently planning to expand the project to the whole Gazprom
system, with expected emission reductions of about 4.5 Mt of CO,.

Conclusion

There is significant potential to reduce greenhouse gas emissions in the Russian gas industry. Es-
pecially for CH, there are cost efficient mitigation options available that have not been fully im-
plemented by Gazprom. A conservative estimate arrives at 15 Mt tons of CO,e annually that can
be mitigated at costs below 10 US-$ per ton, most of it at even much lower prices. Drive energy
reduction and the huge distribution system offer further large mitigation potentials.

These facts and the long-term need by Gazprom to secure funds for maintenance and re-
investment of its huge operating system are probably the main reasons why Gazprom has been
among the early supporters of the ratification of the Kyoto Protocol (cf. Grubb / Safonov 2003).

2.4.1.2.2 Renewable Energy

Concerning renewable energies, large hydro electricity production is supposed to increase from 175.1
TWh in 2001 to 181 TWh in 2010. Non-traditional renewables, i.e. biomass, wind, solar and geother-
mal energy and small hydro, are also to be further developed. In total, renewables are supposed to
contribute 3-5 Mtoe to energy supply in 2010 (Russian Federation 2002: 61).

2.4.1.2.3 District Heating and Residential Sector

NC3 gives little detail regarding the residential sector, only some information on energy efficiency
plans up to 2005. Measures such as energy controls and regulating devices, efficient light bulbs, auto-
mation of heating devices and replacement of boilers are supposed to have yielded emission reductions
of 40 Mt COqe per year (Russian Federation 2002: 63).

2.4.1.2.4 Transport

As for the transport sector, fuel consumption could be reduced by up to 40% by modernising the vehi-
cle fleet, introducing modern oil additives and high-octane petrol (Russian Federation 2002: 65).

2.4.1.2.5 Waste Management

Concerning waste management, NC3 only refers to waste in the construction industry which is of little
climate relevance (Russian Federation 2002: 70).
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2.4.1.2.6 Overall JI Potential

It is not clear which part of the reduction potential mentioned could be tapped by JI. But given the
financial and administrative difficulties of the Russian state it is unclear which part of the government
programmes mentioned will actually be realised. Projects therefore stand a good chance of being addi-
tional and the theoretical JI potential could range in the hundreds of Mt CO,e per year. Moreover,
Russia is interested in early trading based on AAUs so that certificates could already be generated pre-
2008 (World Bank 1999: 34).

2.4.2 The Ukraine

2.4.2.1 Emission projections

The Ukraine handed in the first NC in 1998. In this NC, the Ukraine provided data according to a
baseline scenario, an optimistic scenario and a pessimistic scenario. The underlying assumptions are
not transparently presented for all parameters in NC1 but were further clarified by the UNFCCC in-
depth review (Ukraine 1998: 1-5; UNFCCC 2000: 20f) :

e GDP level compared to 1990: in 2005 —20.1%; in 2010 +14.2%; in 2015 +32%,

e The GDP for the optimistic scenario in 2010 would be +24.7 and for the pessimistic scenario -9.1%
compared to the 1990 level,

e The amount of fuel combustion is expected to remain below the 1990 level until 2015,

e Population will start to increase in the new millennium and reach the 1990 level in 2015, after a
sharp decline at the beginning of the 1990s,

e Final energy consumption in 2015 would be 205 Mtoe according to the baseline scenario, 235 Mtoe
according to the optimistic scenario and 180 Mtoe according to the pessimistic scenario.

In all scenarios GHG emissions are projected to remain below the 1990 level. In the baseline scenario
2015 emissions are about 15.7% below the 1990 level, in the pessimistic one 27% and in the optimis-
tic scenario 10.7% (Ukraine 1998: 6-40 — 6-41). The main difference, besides economic growth, be-
tween the pessimistic and the optimistic scenario is the volume of energy savings. In the optimistic
scenario, energy savings are expected to be 10-12% higher than in the baseline scenario, whereas in
the pessimistic scenario they are assumed to be 25-30% lower (Ukraine 1998: 1-5). Only the baseline
scenario provides a figure for the year 2010, with GHG emissions being 18% lower than in 1990,
which would mean a surplus of 168 Mt CO,e annually, i.e. 840 Mt CO,e for the whole commitment
period (Ukraine 1998: 6-40).

However, all projections in these scenarios are based on the assumption of economic growth from
1995, whereas in fact the Ukrainian economy only started to grow from the year 2000 onwards. Due to
this delay in economic growth the GHG emission figures mentioned above might also be reached five
years later if the economy grows with the same velocity as predicted. So the actual emission surplus
for the first commitment period is very likely to be higher than stated in NC1. The UNFCCC in-depth
review also argued that the GDP estimates in the baseline scenario might be too high (UNFCCC 2000:
20). Indeed, the National Strategy for Joint Implementation and Emissions Trading expects an annual
surplus of 300 Mt CO,e (Ukraine 2003: 13).
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2.4.2.2 Reduction potential by Sector

2.4.2.2.1 Conventional Energy Supply and Industry

Since most of the energy and industrial infrastructure is rather deteriorated, there is great potential for
energy efficiency. This sector is also considered to be the one where measures could be realised with
least costs. Relatively straightforward energy efficiency measures alone could yield annual reductions
of 27 Mt CO,e (Point Carbon/ Vertis 2003).

The total available reduction potential from energy efficiency measures is probably much higher. NC1
provides a list of 28 measures which would lead to annual GHG emission reductions of 377 Mt CO,e
by 2015 (Ukraine 1998: 5-24 — 5-29). The implementation of these measures is estimated to require
around 29-32 billion USD and therefore depends on acquiring the necessary funding (Ukraine 1998: 1-

5).

2.4.2.2.2 Renewables

The Ukraine offers quite some potential regarding renewables, especially for biomass and wind energy.
For the latter, the Ukraine aims to achieve an installed capacity of 200 MW by 2010 and has passed
legislation on the purchase of electricity from renewables. Currently around 40 MW are being in-
stalled. Although the biomass sector is rather negligible at the moment, it is supposed to contain a
large potential for growth. Concrete figures on the related emission reduction potential, however, were
not provided (Point Carbon/Vertis 2003).

The potential of hydropower on the other hand has already been developed to a large degree with an
installed capacity of 4,700 MW (UNFCCC 2000: 11f)

2.4.2.2.3 District Heating and Residential Sector

There are thousands of boilers for central heat supply which could be upgraded to combined heat and
power systems. Concrete figures regarding the emission reduction potential were not available
(UNFCCC 2000: 12).

2.4.2.2.4 \Waste Management

Waste is another sector with a large reduction potential. By the end of the last millennium over 90% of
waste was deposited in about 700 landfills, none of which had a collection system for landfill gas. The
rest of the waste was incinerated in 4 incineration plants. Large investments need to be undertaken
since all equipment is rather obsolete. The Ukrainian goal in waste policy is an equal share of waste to
be incinerated and waste to be disposed of in landfills by 2015 (UNFCCC 2000: 18).

2.4.2.2.5 Transport

Not many measures are mentioned in NC1 concerning the transport sector. GHG emission reductions
are considered to be very costly in this sector. Since energy intensity in transport is expected to in-
crease by 10-30% in the coming years, there seems to be a high theoretical potential for reducing
emission. Possible measures include upgrading the electric vehicle fleet in public transport (UNFCCC
2000: 16).
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2.4.2.3 Overall JI Potential

The Ukraine has a high potential for further GHG emission reduction measures. Energy efficiency
measures which are viable for JI could yield an annual 100 Mt CO,e. The total potential of all meas-
ures which are viable for JI have been estimated at 150 Mt per year, i.e. 750 Mt CO,e for the whole
commitment period.*

Since financing these measures seems to be a major problem, most of these projects would probably
be additional. As a matter of fact, the UNFCCC review team noted in its report that most measures
planned by the government could be postponed or even completely cancelled due to these financial
problems (UNFCCC 2000: 22-24).

2.4.3 Overall Supply from Russia and the Ukraine

Russia and the Ukraine dispose of vast emission surpluses; even at a conservative estimate the com-
bined total easily exceeds 500 Mt CO,e per year. Moreover, emission reductions through JI could
theoretically yield another 500 Mt CO,e. However, several caveats have to be mentioned.

First, both countries are not considered to be the best address concerning foreign direct investment. A
good business environment depends, inter alia, on the integrity of public and private agents, the ab-
sence of crime and corruption, political and economic stability, as well as an effective infrastructure
and a well-functioning financial sector. Russia and the Ukraine, however, feature for instance a weak
judiciary which can render foreign companies unable to enforce contracts, corruption which often
reaches to the highest levels of government and a poorly developed capital market offering only lim-
ited access to finance (Point Carbon/Vertis 2003; Fankhauser/Lavric 2003: 15-17).

Secondly, the necessary institutional infrastructure for the implementation of JI projects is also sorely
lacking. The Ukraine did not even host any projects during Activities Implemented Jointly (AlJ) pilot
phase (Fankhauser/Lavric 2003: 12). The Russian Federation participated actively in the AIJ pilot
phase and established the Interagency Commission of the Russian Federation on Climate Change
Problems to facilitate projects (World Bank 1999: 40-42). But the JI infrastructure still leaves a lot to
be desired (Point Carbon 2005: 4f).

Finally, Russia and the Ukraine will need to fulfill the eligibility criteria for participating in the Kyoto
mechanism outlined in the previous sections. It remains to be seen in how far they will be able to do so.

Due to the generally poor investment climate and JI-specific institutional shortcomings, Point Carbon
(2005: 7-9) estimates that the combined amount of ERUs from both countries will probably not exceed
30 million per year. They are also sceptical as to which part of their AAU surplus will actually reach
the market. First, they will have to meet the eligibility criteria for participating in Art. 17 emissions
trading. Even if they manage to qualify, Russia might limit sales to 2-3% of its surplus and the
Ukraine to 30%. Given the estimates outlined above, this might mean an annual supply of about 100
million AAUs.

# Ukraine (2005): Canada-Ukraine Environmental Cooperation Program, Joint Implementation Project Database: http://www.ji.org.ua/
[18.02.2005].
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2.5 CDM Supply

2.5.1 Methodology
The size of the CDM market depends on a number of factors. On the supply side these are:

e implementation costs,

e transaction costs,

e Dbaseline setting,

e additionality criteria,

e specific situation in the host country concerning investment climate and CDM infrastructure.
On the demand side these are mainly:

o the gap between Kyoto targets and actual GHG emissions in Annex B countries,
e the amount of hot air supply,
e the amount of ERU supply.

Based on these factors, several studies have estimated the potential size of the CDM market. The esti-
mates range from 67 to 723 Mt CO,e annually. (Criqui / Kitous 2003; Ellis / Corfee-Morlot / Winkler
2004; Haites 2004; Jotzo / Michaelowa 2002; Zhang 2000; Zhang 2003).

However, most studies used different parameters for their scenarios, for example, concerning inclusion
of the USA, different regional splitting, different figures for the factors mentioned above or also inclu-
sion of countries that have not yet ratified the Kyoto Protocol.

We therefore recalculated these studies according to the following parameters and took the average of
the resulting figures.

For the expected compliance gaps or overcompliance of the individual countries, we took the figures
established in this paper:

e Given current emission trends in the Annex B buyer countries, we followed the scenarios with ex-
isting measures, which yield a potential annual demand from Annex B countries of 748.4 Mt COxe.

e Conversely, the 520.76 Mt CO,e of total emissions surpluses in the new EU Member States, Russia
and the Ukraine projected in the scenarios with existing measures are the result of a very pessimis-
tic forecast, combining relatively high economic growth with very small improvements in energy
efficiency. In fact, hot air supply should in theory be more than sufficient to fully cover any de-
mand. However, as outlined above Russia and the Ukraine might in practice sell only a small part
of their surplus on the market. Besides, the EU but also other countries might establish (unofficial)
rules to cap or to totally ban the purchase of hot air (Laroui / Tellegen / Tourilova 2004: 905). We
therefore disregarded the potential hot air supply for our calculation.

Moreover, we again assumed a market price of 5 EUR per certificate. Finally, we only included coun-

tries that ratified the KP up to February 2005.

Recalculating the studies mentioned above according to these parameters, the average of the results
from these recalculations is a total annual CDM supply of 423.85 Mt CO,e. The shares of this overall
market potential for the different regions will be outlined in the following section.
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2.5.2

CDM Potential by Region

We divided the countries into regions mainly according to the continent they belong to but made one

exception in the case of Asia, where we established three categories which are rather political than

geographical: Middle East, Former Soviet Union and Asia.

North and Central Amer- | Africa South-Pacific Asia
ica
Antigua and Barbuda Benin Fiji Bangladesh
Bahamas Botswana Marshall Islands Bhutan
Belize Burundi Cook islands Cambodia
Costa Rica Cameroon Kiribati China
Cuba Djibouti Micronesia India
Dominican Republic Equatorial Guinea Nauru Laos
El Salvador Gambia Niue Malaysia
Grenada Ghana Palau Maldives
Guatemala Guinea Papua New Guinea Mongolia
Honduras Lesotho Samoa Myanmar
Jamaica Liberia Seychelles Philippines
Nicaragua Madagascar Solomon Islands Republic of Korea
Panama Malawi Tuvalu Sri Lanka
Saint Lucia Mali Vanuatu Thailand
Saint Vincent and the Mauritius Vietnam
Grenadines
Trinidad and Tobago Morocco Middle East
Mozambique Israel Former Soviet Union

South America Namibia Jordan Armenia
Argentina Niger Oman Azerbaijan
Bolivia Nigeria Qatar Georgia
Brazil Rwanda Saudi Arabia Kyrgyzstan
Chile Senegal United Arabian Emirates Moldova
Colombia South Africa Yemen Turkmenistan
Ecuador Sudan Uzbekistan
Guyana Togo Europe
Paraguay Tunisia Cyprus
Peru Uganda Macedonia, FYR
Uruguay Tanzania Malta

Table 25: Non-Annex B Countries having ratified the Kyoto Protocol by February 2005b, Source:

http://unfccc.int/essential _background/kyoto protocol/status_of ratification/items/2613.php

/17.02.2005]
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2.5.2.1 Africa

Recalculating the studies mentioned yields an annual potential of 36.2 Mt CO,e. Of these, South Af-
rica is expected to supply the largest share of about 5.81 Mt CO,e (1.37% of global CDM supply),
followed by Egypt with 2.54 Mt COse (0.6%).

However, this potential might fail to actually be realised due to institutional inadequacies. At the time
of writing only six of the 29 countries listed above had officially notified a Designated National Au-
thority (DNA) to the UNFCCC: Egypt, Madagascar, Mali, Mauritius, Morocco and Niger.*® One rea-
son may be that 19 of these countries belong to the category of least developed countries as defined by
the UN, as a result of which they may not dispose of the necessary technical and financial capacity.

2.5.2.2 Asia

Asia hosts the three countries that are expected to supply the largest shares of the worldwide CDM
market.

e China with an estimated volume of 204.46Mt CO,e (48.24%),
e India with an estimated volume of 52.09 MtCO,e (12.29%),
e Indonesia with an estimated volume of 12.93 MtCO,e (3.05%).

Other Asian countries are estimated to contribute 43.36 MtCO,e (10.23%) annually of the global
CDM supply. Among these, the Republic of Korea is expected to gain a share of 4.83 Mt CO,e
(1.14%).

All countries from this region except for Indonesia and Pakistan have already notified a DNA to the
UNFccC.Y

2.5.2.3 South Pacific

The countries in the South Pacific region are without exception rather small islands. Among these
countries, only Fiji has so far established an official DNA. Specific studies on these countries are not
available, and since they will most probably not supply large amounts of CERs, they will not be fur-
ther analysed here.

2.5.2.4 Europe

The Non-Annex B Parties in Europe are Cyprus, Malta and the Former Yugoslav Republic of Mace-
donia. However, all are relatively small states. Recalculating the studies mentioned yields an estimated
CDM potential of 2.25 Mt CO,e, equal to 0.53% of global supply.

2.5.2.5 Former Soviet Union (without Russia and Ukraine)

What was written regarding Russia and the Ukraine regarding reduction potentials to a lesser extent
also counts for these countries. Kazakhstan as the largest country has not yet ratified the Kyoto Proto-
col.

¢ CDM: Designated National Authorities (DNA): http:/cdm.unfccc.int/DNA [17.02.2005].
7 Ibid.
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Recalculating the studies mentioned yields an estimated potential CDM supply of 15.81 Mt COge,
equal to 3.73% of global CER supply. If Kazakhstan were to be included, the amount would rise up to
around 17.58 Mt COxe.

2.5.2.6 North and Central America

With the notable exception of Mexico, which is in theory supposed to become the most important host
country in North and Central America, this region has so far been quite active concerning the CDM.
During the AlJ phase there have been numerous projects, mostly in Costa Rica, Honduras, Guatemala
and Nicaragua. These countries also have a relatively high share of the CDM projects which are cur-
rently being planned. This large share, however, refers to the absolute number of projects. The share
expressed in reduction of GHGs is relatively small due to the rather small size of these countries (Ellis
/ Corfee-Morlot / Winkler 2004: 19-22; 40-45).

According to the recalculation of the studies mentioned, Mexico will supply 12.16 Mt CO»e, equal to
2.87% of global supply. The supply from the rest of the North and Central American countries
amounts to 7.12 Mt COse, equal to 1.68%.

2.5.2.7 Middle East

Until the end of 2004 only three countries from this region had ratified the Kyoto Protocol: Israel,
Jordan and Yemen. Most recently another four countries also decided to ratify. Given this situation we
estimate the potential from this region to be 15.43 Mt CO,e, equal to 3.64% of global supply.

2.5.2.8 South America

Brazil is expected to supply the largest contribution from this region to the global CER supply, namely
8.82 Mt COse (2.08%)

As for the other countries, our recalculation puts their CER supply at 8.39 Mt CO,e, or 1.98% of
global supply.

2.5.3 Overall CDM Supply

Table 26 gives an overview of the findings, ranking the countries and regions in alphabetical order.

It bears noticing that at the time of writing only two CDM projects had been officially registered. The
elaborate CDM project cycle could thus turn out to be a significant bottleneck factor, not only con-
cerning the Executive Board but also concerning the establishment and functioning of the DNAs and
the approval procedures in the parties involved. Many countries, especially host countries, still have to
establish their national institutions and regulations. Lack of capacity might thus prove a serious obsta-
cle to speedy project approval.
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CDM Supply
Region/ Country

in Mt CO.e in %
Africa
Egypt 2.54 0.60
South Africa 5.81 1.37
Rest of Africa 27.85 6.57
Asia
China 204.46 48.24
India ‘52.09 ‘12.29
Indonesia ‘12.93 ‘3.05
Republic of Korea ‘4.83 ‘1.14
Rest of Asia 43.36 10.23
Europe 2.25 0.53
Former Soviet Union 15.81 3.73
Middle East 15.43 3.64
North and Central America
Mexico 12.16 2.87
Rest of North and Central
America 7.12 1.68
South America
Brazil 8.82 2.08
Rest of South America 8.39 1.98
Total 423.85 100

Table 26: CDM supply by country and region

Ellis, Corfee-Morlot / Winkler (2004: 40-45) provide a list of 145 projects which were in the pipeline
at the time of writing of their study. The average size of these projects is a little above 0.2 Mt CO,e
annually, which means that more than 2000 projects would be necessary to cover the estimated poten-
tial CER supply. At the moment it seems as if the CDM infrastructure will at best be able to process a
fraction of this number.

Given the figures in Table 26, it seems probable that the CDM will concentrate on a small number of
host countries such as China, India, Brazil and South Africa which contain a very substantial emission
reduction potential and can also provide a relatively friendly investment environment.

2.6  Overall Supply

Table 27 summarises the figures established in this paper for the potential supply on the global market
for emission certificates. However, it bears repeating the caveats mentioned earlier.
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As already pointed out, the estimates for the emission surpluses in the Central and Eastern European
Countries vary widely. Moreover, it is unclear whether these countries will meet the eligibility criteria
for participating in Art. 17 emissions trading, especially in the cases of Russia and the Ukraine. Even
if they did, they may decide to bank the major part of their surpluses for the second commitment pe-
riod.

JI supply from the new EU Member States and EU Accession countries is also a rather hypothetical
figure since the literature surveyed for Paper 2 was very vague on concrete figures. The theoretical JI
potential in Russia and the Ukraine is massive, but in practice it is severely curtailed by the unfavour-
able business environment.

The same probably also holds for the CDM. In all likelihood the theoretical potential of 423.85 Mt
CO,e we established in this paper will only be partially realised due to insufficient capacity at the na-
tional level as well as at the CDM Executive Board.

Annual Supply (Mt CO.e) Lower Estimate Upper Estimate
Hot Air from New EU Member | 151.6 227.5

States and EU Accession Countries

Hot Air from Russia 201.16 725.42

Hot Air from the Ukraine 168 300

JI in the New EU Member States and | n.a. 130

EU Accession Countries

JI in Russia and the Ukraine 30 500

CDM n.a. 423.85

Total 550.76 2306.77

Table 27: Summary of supply estimates
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Conclusions

Tables 28 and 29 summarise the projected deficits in the Annex B buyer countries as well as the po-
tential supply as established in this paper.

Deficits in 2010 (Mt COe) With existing PAMs With additional PAMs EU Supplementarity
EU-15 322,1 64.1 185

Other Annex B buyer countries 426.3 179.5

Total 748.4 243.6

Table 28: Summary of estimates of total deficits in Annex B buyer countries

Annual Supply in 2010 (Mt CO.e) | Lower Estimate Upper Estimate
Hot Air from New EU Member | 151.6 227.5

States and EU Accession Countries

Hot Air from Russia 201.16 725.42

Hot Air from the Ukraine 168 300

JI in the New EU Member States and | n.a. 130

EU Accession Countries

JI in Russia and the Ukraine 30 500

CDM n.a. 423.85

Total 550.76 2306.77

Table 29: Summary of supply estimates

Comparing the totals of the two tables quickly shows that in theory, supply exceeds demand by far.
Taking a closer look at the underlying issues at hand, however, makes it apparent that the situation on
the global market for emission certificates is much more complex. As mentioned throughout the paper,
several concerns regarding both supply and demand remain unresolved and only further decision-
making in the respective countries will determine which way the balance between demand and supply
will move.

The main uncertainties regarding our research results are threefold and all point to a lower supply es-
timate than stated in Table 29. Firstly, international policy development indicates that hot air supply
may not be forthcoming or only to a small degree for reasons discussed above. Moreover, several
buyer countries, especially the EU-15 countries, may find it politically unfeasible to use hot air for
their compliance. They might succumb to public pressure to use this public spending on projects that
directly reduce emissions across the world. This would mean that a certain process has to be estab-
lished that indicates which source an emission certificate has originated from.

Secondly, our results indicating JI supply from the new EU Member States and EU Accession Coun-
tries was taken directly from Paper 2, where it is noted that the literature surveyed rather lacked con-
crete figures.
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Thirdly, as discussed earlier, our research that yielded the CDM figure in Table 29 indicates a maxi-
mum available potential, whereas the actual CDM supply will probably be only a fraction of this.
Lack of funding of the CDM process as well as uncertainty surrounding the determination of addition-
ality, sustainable development value and transaction costs among other concerns are proving to mount
considerable barriers to CDM planning and implementation.

It can therefore be concluded that, in practice, supply will most likely be able to cover only a fraction
of the demand that will arise if the buyer countries do not rein in their emissions. One should also note
that supply will probably concentrate on very few countries. If they qualify for Art. 17 emissions trad-
ing, Russia and the Ukraine will dispose of about more than two thirds of available hot air supply,
whereas the CDM is likely to be dominated by the large developing countries such as China and India.
This could put the sellers into a very favourable position, and ever more so the nearer the end of the
first commitment period comes and the more the buyer countries fail to rein in their emissions.

Just like other buyer countries, the Japanese government should therefore consider implementing fur-
ther measures to reduce emissions domestically so as to reduce its dependence on the international
market.

As for buying certificates, given the uncertainties regarding the potential supply on the one hand and
the enormous potential demand on the other, the Japanese government would be well advised to
quickly move to secure the amounts it needs. The following aspects can be noted for the individual
supply sources:

Art. 17 emission trading currently seems to be the most unreliable source. Seller countries will first
have to fulfil the eligibility criteria for participating in international emissions trading. Even if they
succeed at qualifying, they may well prefer to bank a major part of their surpluses for the second
commitment period.

Russia and the Ukraine offer a vast potential for cost-efficient emission reduction projects but a poor
business environment. Still, JI opportunities should be further explored.

Conversely, the new EU Member States and the EU Accession Countries provide a relatively good
business environment and substantial potential for cost-effective emission reductions. Projects without
linkage to the EU ETS, such as projects in the district heating sector, are still possible without further
complications. Projects with indirect or direct linkage to the EU ETS are also still possible but will
probably entail increased transaction costs due to the necessity to avoid double counting.

As for the CDM, the first projects are finally being registered and supply is constantly increasing. The
CDM has the advantage of being internationally regulated, which offers a degree of certainty and reli-
ability, and provides a significant theoretical emission reduction potential. On the downside, at least at
the moment the process is still very cumbersome and many host countries offer only a poor business
environment. The easiest route seems to be to focus on the large host countries with large emission
reduction potentials and a good investment climate. However, focussing on less attractive countries
and providing them with the necessary capacity building within the framework of a formalised coop-
eration could possibly have the advantage of being able to realise the reduction potentials in these
countries without too much competition from other countries.

Besides these “established” mechanisms which have been examined in this paper, there are also more
novel instruments which warrant further study: Green Investment Schemes (GIS) and the linking of
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domestic emission trading systems. Whereas the former could be a means to endow the purchase of
AAUSs with actual environmental benefits, the latter could be a means to access the emission reduction
potentials in the Central and Eastern European energy and industry sectors, which seem to have been
removed from JI by the EU ETS, as elaborated in Paper 2. These instruments will be examined more
closely in Paper 4.

To sum up, it seems advisable for a buyer country such as Japan to reduce dependence on the interna-
tional market by implementing further domestic action. As for covering remaining deficits via pur-
chases, all opportunities provided by the project-based mechanisms should be used in order to diver-
sify risk and secure the amounts needed as early as possible. Being well prepared and establishing a
sound Kyoto strategy will also serve to avoid a last-minute rush for AAUs which would allow the
sellers to dictate the terms.

This paper is a contribution by Wolfgang Sterk, Maike Bunse, Bettina Wittneben, Michael Gybas and Stefan
Lechtenb6hmer (all Wuppertal Institute for Climate, Environment and Energy). The authors would like to ex-
press their gratitude to Rie Watanabe (Climate Policy Project of Institute for Global Environmental Strategies

(IGES)) for her comments. Any remaining errors are the sole responsibility of the authors.
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