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FFETHR) . BFROEICET 2 EEVEMEES ZHT5 & & bic, KEEOILHP
EATEESER L TE0BBEOREL T ok, UTREOEELFT,

211 EEEETE

QWEfmfﬁAwﬁﬁK%LT BU 1% WHO SEHME LB BT 3 KRB ROEE
BICOWTOERREY, EHRY, ﬂ%%vtm—ﬁﬁ%%kh\u?®$@%§£%@m

Mkbféﬁfmé
PMps (DWTCHL, S (24 R L REETEH)OBEESBRESNALEN DB,
ﬁﬁﬁwﬁﬁk&tﬁfﬁﬁiﬁ%miDﬁ#hé@%%@wﬁﬁ5%§—ﬁm%%
WESRETHD,

- REPIRICERRSIFEL L oR— P IEN B S M. BRAFEREREE OB

ERMEL2NZ 2D, BREZEORAHFE LB/ NEMT A EERSH S, L

HEOREIT 2 dF— MFFICESC D L 95,
K& @%aﬁﬁﬁ$ﬂ%t&®%ﬁk@¢5éﬁﬁifkﬁbnnmﬁﬁﬁmﬂf~
MFIETT 8 D RE B A FRFE (extended American Cancer Society (ACS ) Study) & E4E
5, {PP]
PMys BREE L FE T & MBEIRIC W CBIEREET 5 LV S SR RHETH A D, B
HEE UTER ACS FIE THIB S i BRI ST O (12~20pg/m’) 2 BET 3,
WHO TIHEHBBEIC OV THRYTREL L TWA L e hbh, EROBAES: 8
SE LD, 24 BREOCEMOBEELTCESE, 20~35pg/m’ (= DEEERT 10%
PLERBAIR) OFHEP 24 BEOBREOLZEEL LTRE LY, [PPp.179)

212 HFRBEORELVSVCET LB

IPM2.5 DEEIRERETH S ACS REORRIL, PM25 BENRIE L~V OBERIRE
ETTFR->THRE-FISERREDLL VL BN, mms%ﬁmlm@MBHTF%w
THRECIV R AROBLAB LRBEND] 2D WHO OBIERZIF T, Ty
=T DEIE BERO S BFHETIIT ACS FIZEOEE L~ OB/ ML T OBy
BEERET LI EREE LWERRTYTWS, —F T, KT RGEET LT —%0 7
TN TR, RN O ARFEERETABIIE, BTORE L~V Ry FT
7/%@§\ﬁ$M$&F@ww@ﬁ%®ﬁ HRHRVERTEES L EET ALEN S
HELTHY, RAE FESE) 2 20pg/m’ ZFERIED BT 3<% T LRt
oo MR VAV ERETILIHE. TOXLI RV OERTEESEE L TRA



EF, AFA—FTH. DEOORTRUTIRED LA ¥ BEEE LTRETDT,
ACS R CER S h - BIERETIOE (12~20pg/m’) &, HETER A FHE (1
2y W) HEETREThB LBELTVS, [PPp.179]

Fo. PMys DEIHIZEYE (24 BERE) P LTk, 24 BREVE QBB Hi7e CRI A TTRE 2 F R
% FIVNT PMys @ 24 BEERBSUES 20~35pg/m’® 295 (L. —FE0 5 b—F0H
BISlE, —hE EEBZEHEARNESIRTELELERTND) JEFRFMOMREREL
THEEHTHSH L LTWS, [PPp.179] '

2.2 A 7 NEMR .
CAFE 7’8 7 5 AEHD DO T —% 1 7 7 A —TF OiERE 2T, MMEBRSRT 37
FEMAEREL., BEEARELE. UTI., ScE3{ESsEO0REREETT,

2.2.1 FHFE

A w37 MEERVE, RAINS (Regional Acidification Information Simulation)™® 7 /L& AV T #E
BT R A NEF A (ntegrated Assessment Model : [ 1) WESEER S, ZOFT
AEE, HE. KEOBE, AMOEE, KEFROBRE~OEEICHT SRFOFFHE
BE- - AT, BBOIR N EEREFETOLOTHD,

EOFETE, -RFA vV EBRT S EFREECELT, xRy T U AZREL
T3, YFUFOaR b ALRT 4y SR ESE, TEOERICSTSEENTE
BRED BN TWS, (RAINS E7 VOREMNIRITRER)

.

M1 HATERAYFEFA (Integrated Assessment Model) [SP2005 p.153]



222 N—RAF A

R RT A VA LI, 2020 B F TOREERE (GDP) O#E £ T, PRIMES % &
W ERS WEDZRAF—F U FERE L, Z0REES RAINS IWREB L, BiIToES
TRREITDS 20200 FF TOREERDEOHLEL TOEBTZEH L 0THS, ~0H
EWE, SFHROE/. SFHBIERA 7Y 8 VB L UBEHEBICET 2 B0 BRIc >\ T
HEBEIND, [SP2005 p.142-148] GEMIIEEEE+28)

223 AR« RRT 1 v T

A8y PEHEBIC BT SBREHE TIL. R, BB T AMEE 2 X b FRT 4 v b
S ERVCEHEL TV 5, PMys OBRIL, TR LEERGYEH L, ThEESIE
BLUTEENTORS, BSERBEOCMEEEL - AERETIED., AFEROESIT
S, 2R MCHT IBRAEROLBIC L > TikE S5, BE~0PRIT, KEER%
Wb Ul BE0ERR~OBBICBE LTSS, £, BF A EAVTEEL SR L
BE® GDP REREO~I aBH~OA 7 MEoWTHEERThNh D, [SP2005
Chapter 5}

MTFR"(Maximum Technically Feasible Reduction, % 3% % [ -8 T B RIc 2T RSB0 B K
ROKBZELIBEEOTF I DEER LB TH, RBEE L BIE~ 0L/ EuEn
BHETFHEND, ZOED, SR TA vk MIFR V7 V4 L OB« 2B 2 525
L EEHBERZREL V5, BERE L BETMHEO Y —% > 7 A—7 (Working Group
on Target Setting and Policy Assessment) THL 3 DORGBTFIFEREL, 3R b %
T Ay b ETO. PMys LAY VO BEEERRE LTS, [SP2005 pp.12-13]

1 PMys® MTFR & HW B Al ()

Measures assumed lor the Masimum Feasible Reduction (MFR) scenario

Sector Techaslogy

Power plant boilers ~ coal, oil and gas High efficiency de-dusters (bbP or fabnc fiters)

Power plants, biomass Combusiton modifeation on suall bionass boilers

Power plens, oit Fabuic filiers on Targe boilers, good housekesping
Bor smaller boilers ;

Comunercial boilers, coal High efficiency de-dusters (eyclons, fabric filters)

Residential boilers and stoves. coal New boilers or stoves

Resideariaticomumercind boilers (oil) Good housekeepiop,

Residential stoves nod fizeplaces, wood Catalytic inseris

Industriad processes High efficiency de-dnsters (ES? or fabwric fitters),
good practices for fughtive coissions

Agriculiure Good praciices. feed modifcadons, ow 111 farodsy
and alternative vereal barvesting

Construction Spraying water at construction places

Flanng in ofl and gae indurry Good pracsices

WELIREY CAFE Scenario Analysis Report Nr. 2, “The “Current Legislation” and the “Maximum Technically Feasible
Reduction” cases for the CAFE baseline emission projections” (IIASA, November 200402 Bk L Tuv 5,



Emission reductions for the three ambition levels in 2020 {in kilofounes)

Baseline . Ambition level in 2020
2000 2020 Scenario A Scenario B Seenario C
80y 873% 2803 1704 1367 1462
NOx 11581 3888 ’ 4678 4297 4567
VOoC 19661 5916 5230 4937 771
NH;z 3iz24 3686 2B6H 2598 2471
s 1749 964 746 709 683

The direct costs of these measures have been caleulated at between €5.9 billion for
Scenario A and €14.9 billion for Scenagio €. The tables show a preliminary estimate
of costs by pollutant and by major source for 2620,

Abatement costs by poliutant in 2020 (€ million per year)

Ambifion level
Pollutant Scenario A Scenario B Scenario'C MTFR
50y : 804 1,021 1,477 3,124
NO=x : o063 2752 4,258 6.352
NH; 1,785 3,77 3410 13,584
Primary PMas 411 695 9038 12,3135
voc ' 157 57 035 2457
Physand NOx from road transport 1.868 1,568 1,868 nfa
Total 5,913 10,679 14,852 over 39,720

224 CAFB D) AEDHH

CAFE DY F Y AD AR b - X7 4 v MR OWTUTICBEE RS, 28, 20
SR TRDEIC L 2 REEBO LR 5T, 3V K LI REYE, BER~0FED
EERR~OFEICET 2 ARBE~OFELERILTVS, |
(D ¥ FUARE

RAINS BF A& o o REERFAWT, 2020 BT H—RAF 1 & MTFR O Y
FEOX v v P EH BT DI HEHE 3 DL T Y A OV TEFAfTbRE, Z0OXy
v TR 4OOBETHRHEIN TR Y. BANCRETFRYEOREIC X 58608
R, ST EDECEOEMN, BEROANR L R2EWEFE . BRBLOoTHILE
B ThH S,

M BT - To B R, BRI EOREBIL | WERETFORIBI V. 2 RERRFOH
BMETHD NO,. SO; « NH; DEIEE LV AREARBRAZ &, =T UF
& MTFR ¥ U AL OEO 15% T TR BB KE <M 2 E A OEENH LM
Teofefndd, ZO 5% EHLITABC D3I DD I ARERL. EREFRLERED 420

TRTOEBROF AT (@K, KE) BIUABRESFET B2 Y PP CREET 5EERE b b nEoRk
(RENLHERF~D 7T v 7 1)
v MR . BRIHLOREE L 5 FREOKEN b HE~LMTBE (75 v R)



BT R TT o (#82) . [SP2005 p.48-52]

%2 2020 TOYEHBEDOBRHD D D3I >OHA LT U F

Ambition level
2000 DBaseline | Scenario  Scenaric  Secenaio | MIFRY
: 2020 A B 1y
Eti-wide cumulative 203 137 110 164 101 96
years of life years Tost (9%} {65%) {80%43 {87%) | (160%)
{(YOLL, miilion)
Acidification {county- 120 30 15 i 10 L2
wise gap closure on {095} (35%]) (75%) (85%5) (100%}
cunlative excess
depositiony’
Entrophication 422 266 173 13 120 87
{country-wise zap (0%} {55%) (73%) (83%) (100%)
closure on cumulafive
sxvess deposition)”
Ozone (gap closure on 4081 2438 2131 2003 1949 - 1895
SOMO3E)™ (0% {60°%) (80%) {90%) (100%)
4;] 8HBon Bl
1o0%
FHrw
a5 Whe é
7% 44 ™ 3 o |
0% % fmrmana] E——-_’L—-—-T @: : =
20 0% ;—[ ; - _Q:b *j m "—L - ?"".‘ ;",.j_r
a5, 4 i h ! W ..3
N o g EERY
" . iR i
0% .‘j
w5
MR Cusa G ‘Caw‘B' Ceza & TLE . %%%%Eg%gggg%igségég??%ggw
i, sxshnirod ~i~0 aptmizod ~ChaiiticsHoh optimized ie e - S T T
~Huophi Henlzged i deind ot et PM2.5 4Case “A" = Case *B" ¢ Cage 'G°
B2 300V FEERT A E3 3-o03 3 U A odEHifELE
DHEHEIE = 2 R (PMs DAFTHE. 100% D3 2000 4E

IO AT 254y, FIB  MTFR)

(2) SRR
RIWEFVTIADaRD - ART 4 v MW ORERETT, Bir=2 b oEs
R, RN ARTA Dby A A ORMTERRICED EHBIEhTWS, VIV Cci2E
AT, BESREOERS oA MIEEEL B VI D b3 LYy, FOEHEE LT,
PMys DEEZECELT, U4 C 285 LIBAER (maginal benefit) HRFE A
(marginal cost) LUK A&, T TV F VA CIHL 2020 EF TIIN—R T4 1 b I
BLTHRBEORED LR LSAERLTOD Z ST 55, [SP2005 p.82)



% 3 2020 £F TORBTRARE L~V

Fuman healeh Natoral esvirontment

Life | Premanme { . Ecosster area excecded | mogysiem

Years deaths Range in acidification area Forest
Asbition C&‘f_‘: of | Tost (thousands) mf;‘;“‘ {090 k™ cnceeded | R
teval feduction | o Miion)!  ducto s cuophicat- | T

(€m) doeto | PMysant benefits Semi- | Fresh- tont wzone
(6bn)  |Forests ] | {000 ko)

MG, srone rataral | watsr (G0 km")
2000 38 37 - 43 | 24 1 733 827
Baseline -
2070 147 293 11% 8 22 5 T84
Scenario A 59 197 237 3F=120 67 4 12 426 699
Seenarie B 10.7 1.87 215 45— 146 348 3 18 315 871
Scenario © 14.9 1.8t 119 49 - 160 55 3 17 347 652
MITR 397 172 208 . 56-1381 38 i 11 193 381

2.2.5 KREESREDOWHT
) A7 FEHEORR

RKMBEBE T, I—1 v 30 150 FHICBT 5 PMys O FRENDBH v 7 7T T
FEREZSHTLTND, E4ik, N—AFA v T VA4 ABLIOB O PM;s O/ v
775 FREOROETHS, ¥ VF B T iy 7 750 FREOHEMY
WA 0% (A COEHFHT 25%) WP 5, —H, ¥F U4 ARTCHLTEST
3%BRAENRBL TS, TORBICESE, BMEEETHE, 7 U4 A L B ORMOREHE
WCRREZRET S K 985 L. HH1E 2010~2020 4 CEMBBENCR L 20%0 FH R EEH|

BWEEZERL WS, [SP2005 pp.11i-112] s

42010 F & B U MBED 2020 SFICBIT 5 PMys D
SEREEHETH Ay 7 75 0 v FRER RO TEE

MBRE AR RGAY | FUFA ] UYL B
& EOHE 4~14% 11~29% | 12~30%
EU-25 OY4E : 7% 19% 22%

Source: Caleulations for the Commission by RAINS

ERFME T T ) A C 2B AEENERELER LB RAKGIRD T 58,
LFUA C B HIEEHEESRET S L RBELVEERST BTV S, BB
B X MEYF U F A DL T YA CIDTTRE EMT 8, RE, BEOERI
AR MIC T 5, —F., <7 uEE~0A 87 M, VA B TR GDP ~0
B 2020 FEICRBV TR T A H 0.08% 8 L FRIShEMTSHY . BRI IR
Bty D72, [SP200S p.83,128]) '

Fh, IRF - RET 4y FOFER, VA C HEE, BRUBVTBWVEREZES
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TEHP, BIBICSERaR N (1FEHEY) Wy IAB L0 b 40 Er— i3 -
REELONTVD, THEELZEE LEEBEVRASITOT Fo—F2B 5 & PMIC
BV B REEDERITST VA B L COMTREERD, —F. ERRETH. F U4 A &
UIVAB THRHEIR hOBINE@ERL BT AL, N2 Tl F T A A DHE
D= A - O LB & OBRITH~, HFHICEROBNSIE < RoTin A,

IR HDOBERPOREMICHMET S &, BESEORAKSIHCIIL T Y F B, ABROR
BECT A A CERTAZEBBELNEEL, BMBEBL TV FIAA LU F
B DRER LIy TV ARBRBIICEAT ST U4 B L35 L8RS Ths LR
T Twas (FES) . [SP2005 p.129}

# 52020 BE TORBETERBEL L ()

Baseline Policy Scenanios
2000 2020 A B ¥
Emisdons S0 $8% -30% -§2% -£3%%
(relative 1o year NOx ~49%% ~60% -63% -55%%
2000y Yoo ) -45% ~-508% ~345% -5
13 -4% -25%% -32%% -35%
FMLS | -£3% ~5F% -55% <Gl
Twepacts of prsticulete meiter ai health
Premetare mortalifies 348000 | 272000 | 218500 66060 206,000
Idepths of ¥ axpectancy fost 81 3.3 44 41 AL
Totwd PM Damage costs fo bommn | grcers | ergane | €1470n | €139 | er3¢be
heaith per armuo -
Cost per sonem (Pardculate 3atter \ e dc e o
& R healtiy ¢ - T *E0 | ERlh | 4614
Health BeneSite {PM) per annom - - +£37ba +$455n

Liviropareni & goone pacs on health
£€13.3bn | €7.5bn £6.0bn £6.66n €6.4ba

Menetised ozone damage coste par
anovm (hewlih, crovs, maferials)
Cost par aavam. (kealth fozene) and

Frevivormenty - B HEQbs | +82.6ba | +E3.4ba
Oznse mopetised benefifs Zor health - - 80.4bn | +€0.5bn | +E0.60n
;z!;_’::mﬁ::‘:;:‘m bemefits  to ) +E03bu | +E0.4be | +60.5bn
. 1 Forests 243 119 &7 g 35
Area of ecosystenss af Semi
tisk to_ acidificatipy | © RN 24 8 4 3 3
60 1:312) natersl
) . Freshwaters 31 k) 1% 1% 17
Area of ecosysemm af wmsk i s ; PO .
evtrophication (000 1::{’“} 735 580 428 375 347
f;;":e ;foggn“%m”‘* e 754 699 &71 652

Node: Ecosysiom benefiis have nof been monsfised but stilf need fo be considared. Depending on ke lype af
ecogystam and (0o of finction valved, research has shown that cach hestave inproved conld be wordh barweey
€238 aud €135,000. In addition, damage to buildings «wd materials will alsebe roducad,

(2) 2020 EDOEBEROEBIC BT 2B EOHEE

Z OEERETHL, 2000 EI12H LT BU25 2 BT SO, D 82%. NO, D 60%. VOC @ §1%.
NH; D 27%. 1 SRAERIC L5 PM,s @ 59%OE I 2 R L-Cv 5, (2 2 Codkins
P2 2000 FLEOHEHBIRE % R, 2000 LT NS OREE R E OV EHES ST 3 &
RAINS TF A ORETENC L 0 ENTHT PM2.5 DIBED 2010 41T 20% 408 & 5
EFRED,)

TORER. BT RMEORESEIC L 5540\ EE, 2000 FHETIES] + B THBD



WKL, ~N—AFA ) U AOEHED 2020 EREATCOBERMIT S5 r A, T OB
BEEEEA LS8 2020 ERRAT 42 » B ERD, ET :@ﬁﬁﬁ%&%%ﬁsﬁéﬁﬁnﬂ%t
B, R T A ¥ B L 2020 EOERET 61,500 £HST D, [SP2005 p.130]
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