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E(ecutive Summary,

Revamping of the National Transportation System for
Low Carbon and Green Growth

® Background and purpose of the study

O There is a growing sense of alarm about the environment in the international
society. Environmental regulations have been strengthened led by advanced
nations. The international consensus is that global trade and industrial
development is not sustainable unless environmental issues are tackled.
Korea is expected to be categorized as Annex 1 country under the
Post-Kyoto Protocol. Korea is currently one of the Top 10 CO; emitters in
the world. Korea’s greenhouse gases are mostly produced from the steel,
electric power, cement and logistics industry.

O In the logistics industry, transportation emits the bulk of greenhouse gases,
or 21% of the national greenhouse gases. Among greenhouse gases emitted
in the transportation sector, road transportation takes up the biggest share.
Therefore, restructuring of road transportation is the key to reducing
greenhouse gas emissions in the transportation sector. The EU, Japan and
the UK provide various supports to help the transition from road
transportation to seaborne or railway transportation. At the same time, they
have measures penalizing road transportation to reduce relevant social costs.

O “Greening” of transportation sector will become significant as environmental
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regulations in transportation get strengthened globally. Accordingly, “Modal
Shift” is gaining more importance. Modal Shift refers to change of
transportation mode from road to costal shipping or railways for less CO,
emissions. For low carbon and green growth of the transportation industry,
the Korean government set the goal of increasing the share of coastal
shipping and railway transportation. However, these modes are less
competitive than road transportation due to their complexity, long hours and
costs for operation. Therefore, national dependence on road transportation
should be lowered against strengthening environmental regulations. In the
same vein, other countries’ revamping of their transportation systems need to

be analyzed, on which to develop Korean own measures.

O Against this backdrop, the study aims to examine the cases of the EU, the

UK, Japan, the US and China for their background, purpose, action plans and
expected benefits. It particularly focuses on policy goals and achievements of
each transportation mode for the transportation sector’s greenhouse gas
reduction. This will help to prove that “Greening” of the sector will greatly
contribute to reducing social and environmental coasts. As a next step, the
study analyzed domestic and international data on social costs from
greenhouse gases, air pollution, noise, environmental load, traffic accidents
and traffic congestion. This intends to develop the link between less social

costs and overhauling of the national transportation system for its validity.

O Lastly, the study analyzed cases of greenhouse gas reduction in other

countries to find applicable measures for Korea. It examined the current
status and problems of Korea’s transportation system in an effort to develop
policy measures. Their goal is to overcome the limitations of coastal

shipping and railway transportation and to increase their share in national
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transportation. Moreover, the study aims to develop effective policies for the
transportation restructuring and the governmental strategy of low carbon and

green growth.

® Major Study Contents

O Environmental regulations in the transportation sector include those from
IMO and climate change agreements. Climate change agreements impose
upon member countries obligatory reduction of greenhouse gases. Under the
Post Kyoto Protocol, Korea is expected to reduce greenhouse gas emissions
from 2013.

O Accordingly, Korea set the goal of establishing “the Foundation for Green
Economy, Green Land and Transportation” for the transportation sector. The
governmental plans for green economic foundation include the active carbon
market, financial support for green technology, tax credits for eco-friendly
industries, development of green industrial technology and fostering of
experts. The projects for green transportation system include low carbon and
green port, joint logistics, green logistics certification system and more use
of eco-friendly transportation modes and mass transit. Korea also pledged to
cut greenhouse gas emissions 30% by 2020 compared to 2005 levels.

O Stronger international environmental regulations will affect the transportation
sector both positively and negatively. On the positive side, eco-friendly
transportation modes, such as coastal shipping and railways, will be more
frequently used. Better public recognition of these modes will increase
public preference for them in the long term. Meanwhile, the overall
transportation costs will rise as eco-friendly modes replace traditional ones

and more clean fuel is used.
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O Although road transportation is less energy efficient compared to coastal
shipping and railways, it has continued to take a bigger share in the Korean
transportation. Between 2001 and 2008, its share increased from 74.2% to
76.26%, while that of coastal shipping dropped from 19.5% to 17.4% and
that of railways slightly rose from 6.3% to 6.4%.

O More use of road transportation translated into higher social costs. When
social costs for each mode are calculated in ton/km, seaborne transportation
in 2005 spent far less costs (KRW 8.9) than road transportation (KRW
258.1) and railways (KRW 43.7). Social costs of road transportation per unit
turned out to be 29 times higher than seaborne transportation. This clearly
shows that the dependence on road transportation should be lowered to
decrease social costs.

O Japan’s efforts for national transportation restructuring include “Green
Logistics Partnership,” development of super eco-ships, R&D on low carbon
cars, joint transportation and modal shift projects. The EU prepared the
Marco Polo (MP) program under which multi-modal system, modal shift and
other projects were implemented for higher productivity of transportation and
logistics system. The US introduced “America's Marine Highway Program
(AMHP)” to invigorate inland waterways and coastal shipping. China
clarified supervision and management of governmental roads and use of
energy on waterway transportation. These efforts are aimed to prepare the
transportation energy management system, integrated transportation system,
energy efficient transportation development plans and stronger regulations on
road transportation.

O Revamping of the national transportation system should be geared towards

two directions: low carbon transportation system and strengthened
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management of carbon supply and demand in the transportation sector. In
order to build the low carbon transportation system, this transportation mode
should be more used. The government support should be in place to secure
eco-friendly shops and build the high-speed seaborne feeder transportation
system. As a way to efficiently manage carbon supply and demand, special
accounts should be built for carbon reduction projects. Along with the
Carbon Point System (an incentive system), carbon emissions and reduction
goals should be strongly regulated under an adequate system.

O Such restructuring of the national transportation system will generate various
benefits. First, 6 million tons of CO, can be reduced if cargos are
transported by low carbon modes, rather than on roads. Second, energy
efficient logistics equipments are expected to reduce 20 million tons of CO».
As of 2008, social costs from transportation stood at KRW 15.344 trillion of
which air pollution took up 56%.

O When the transportation system was not yet overhauled for low carbon
emission, education and training for those in the sector turned out most
effective. However, if road transportation is replaced by low carbon modes,
such as railways and coastal shipping, the training and education can reduce

social costs from cargo transportation by 40%.

® Policy suggestions

O The study suggested the low carbon transportation system and strengthened
management of carbon supply and demand in the transportation sector in a
way to revamp the national transportation system. Detailed measures are as
follows:

O First, modal shift subsidies should be greatly expanded. The amount of
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subsidies should be enough to offset the rate difference between road
transportation and costal shipping or railways. It should be large enough to
compensate the time loss from modal shift. The 2011 budget for modal shift
needs to increase considering the effects of the 2010 project.

O Second, high-speed seaborne feeder system should be built. Development of
special high-speed ships can increase operation efficiency. At the same time,
port terminals for these ships should have necessary equipments for rapid
cargo handling.

O Third, the unmanned cargo transportation system and other eco-friendly
system should be developed for routes between logistics bases such as the
metropolitan area and Busan, for instance. Priority targets for those systems
are cargos of large cargo owners and containers moving on mainstay routes
such as the Seoul-Busan route.

O Fourth, the Modal Shift Facility Grant should be newly established to help
cargo owners to secure facilities needed for modal shift. Under the scheme, if
a cargo owner makes investments in facilities for coastal shipping or railway
transportation, the government subsidizes parts of the investments, extends
their free use period or exempts rents once the free use period expires.

O Fifth, eco-friendly ships should be secured before obligatory carbon reduction
goes into effect. The government can encourage the building of or
remodeling into eco-friendly ships by providing subsidies or tax credits.

O Sixth, eco-friendly LNG trucks should be widely distributed. For that matter,
the government can maintain the current subsidies or reduce the oil tax.

O Seventh, financial supports should be in place to trade small-sized diesel
cars with CNG, LNG or hybrid vehicles. Energy efficiency standards for

small trucks can make their regulations less overbearing.



O Eighth, trucks should mandatorily attach anti-stall devices. The Atmosphere
Environment Protection Act needs to be revised to expand the target for the
devices from 1 ton trucks to most of general trucks. Governmental subsidies
can encourage their installation.

O Ninth, the unified special account should be established to support the
carbon reduction projects in the transportation sector. The current oil tax can
be expanded and renamed as “green tax.” The Green Transportation Account
can be established under the Transportation Special Account, based on the
revenue from the green tax.

O Tenth, the Carbon Point System should be expanded. Under the system,
cargo owners (companies) and transportation companies are awarded
incentives if they reduce greenhouse gas emissions, either solely or jointly.
Carbon points are provided according to their performance. Companies can
also use carbon points from their modal shift to pay usage fees for port
facilities or buy carbon emission rights.

© Eleventh, the basic database should be established for strict management of
greenhouse gas emissions in the shipping and port sector. The database
should be linked to the National Greenhouse Gas Information Center and the
greenhouse gas inventory should be organized according to ship types (Tier
2). On top of that, various measures should be in place to encourage
voluntary greenhouse gas reduction and emission goal management by
shipping companies.

O Twelfth, education and training programs on greenhouse gas reduction should
be developed for those in the sector and trainees at relevant education

centers. Active promotion of these programs should follow as well.
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1996 oF thEAS| o= ekt SAAIE, ST o] &
AoF AEHCZA Y TS T = s olF FHIATLSY /A
Slof Htdd A Akt o] AQkA o= 300719 &k, 210719 =&
e, 35749 WEFY Fol TgE et

T3 EU= 2001 &5WAE S8 Fofles 43 AAS =T
AdE At sl AARE Fal(dAhE E43F 4 1S
G EY A" sjATEER’ ¥ EZ3SF, Marco Polo 21
WS =o]% 2003 E¢15}HH, Freight IntegratorS S-AJ3t= A Solt}

= =
o] 7] o) A] Freight Integrator®] &&-& 7F=3 7 o
7b a5k EAARAE AlFsh] AeiAe B2 AdE 5o
SR AE AT seute] §17] wfjZoll YA H| X (one-stop service)E
+ One-stop Shop} - AH|2 Al FAL7E B astr] wwo|ch
53] & WA A= Zafi(AehEo] YA BEAdo] EmEEol v

o
S the A Bol, 27l AR A 23] YE

flo
rd
ol
Ho
op»
1o
o,

2
Aoh 49 Y-S 93 Marco Polo 3213 F= Structural Funds!D

11) Structural Fundsi= EUQ] X HAHE 5t AL o] g1t A T4 Walste] AMEE
L Cohesion Funds E3F FUgH EUQ| A GAGAE 93 AREEHIL S 2007~2013d 7+
Structural Funds:= 2,7809 Euro, Cohesion Funds= 7009 Euro?] ojAto] vjAE]o] 9lS.
Structural Funds+= -3 A 97 #H =(European Regional Development Fund)e} §-HALS]H
E(European Social Fund)2 +A4%=dl, AX) FFAGNLHET} Qe A4d ol A
|53l 915, ok&® Cohesion Funds ®3F 1z} AHAYGol AMEE 4= Q5.



2 o] Modal Shift 33| b tha: AgHaol ek Brhstar ek of
o whel EUL 44 7h0] BEAE A4S $18) (AL of
83 Be AN Ao Ao oy

(1) PACT =213

FrEAAI o= A 19758 24 17 3| IF ==-AHE AAE &
ot 2528 =9 428 FA3F= Council Directive 75/130/EECE A| A5}
th ESF Council Directive 75/130/EEC= H WOl £AL E3) =2, AL
WErLR, & 5 S5REE AASHE B35 (combined transport)S & H
3= 7+ 3H=S ©]-5Al7]+= Council Directive 92/106/EECE A3}t

obZd] 1992\ 129 229 FHEATS Jd= 1+ HdES HHA]
7] 3l AAAHo #3F Commission Decision 93/45/EECE ZA 1% 0,
19983 10 19 fHAT93]= o]of tjst ++A(Council Regulation (EC)
No. 2196/9812)& A BT o] FH| BHE MAI|& o] §& EHAA
£3}L-9-<4 4 H] 2 (combined transport service)E Al 3O 2 G-H AT O] 23
= = 9 QlthHArticle 1).

<
%0 ARYL Lo|u EREETUS FFaA7]E
H] AA} AT

o

2 0

o] FR& TAR AUt BFLHA )

rlo

12) the granting of Community financial assistance for actions of an innovative nature to pro-
mote combined transport.
13) combined transport actions.
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Decision No 1692/96/EC14) 9] 7}ol=g}lof what §-H A o] &89 o]e] =

Tob SYAT AA ] WAL FUGE GHATY 25YH B 2
Fshe AR O RH AA FARUI] Hel 30% Ei ARIS] ehgy ATARY

v o] Z|tf 50%7}A] Z]%{@ 4 Qlt}. Commission Decision 93/45/EECeof u}2}
1997HEE 2001 A7FA] & 3,5009F =27} A= Q)

olof u}z} -F-H A2 PACT(Pilot Action for Combined Transport) = 71
Wo o a3ty AZEITE 20018714 o]o] X PACT T2 I1HL 19967}
A 12 AFJOo R 337 REO| 667 ZREAEZL XFPsFgon], 1997H R
2001 @74 AP 23} Aol A= 10179 ZR2AETL A s o] 2w
o} o]o] A YH AR 1087 2 53009 S-2of o]2Fr)

| B 4-4| 2824 25 50/(1996~1999d, HOITEY)

PS5 1996 1997 1998 1999 z71e
AT 9% 9.8 10.2 10.6 10.4 2.0%
PEES P 1.5 1.7 1.7 1.8 6.3%
CIPARIES 17.6 20.6 223 24.9 12.3%
HE + 28 11.3 11.9 123 122 2.6%
) exme 28.9 325 34.6 37.1 8.7%

A2 : EC o)

ohg? HREY BEedol Aol HES A, 19960l
T 5T T 417 EREoE A ESl e, 1997 oll= 15.6%, 1998
o= 16.1%= 3W7F AR 6.6% =715

14) Community guidelines for the development of the trans-European transport network.



8O | AHeks SALS SI%t F71417 Aot o1 |

| B 4-5| 2924 243 48 70/(1996~19981, N9 =-220/H)

ZH 1996 1997 1998
% ouF 1,076 1,124 1,167
K Ealo ek 140.7 164.5 178.5
Hl& 13.1% 14.6% 15.3%

% our 220 238 241

HAw Haro Lak 53.7 61.1 62
Hg 24.4% 25.7% 25.7%

T 5% 112 118 121

N, e 4.7 5 5.1
Hg 4.2% 4.2% 4.2%

e 1,408 1,480 1,529

37 Haro Lak 199.1 230.6 245.6
Hg 14.1% 15.6% 16.1%

A& : Eurostat

(2) TEN-T =273

PACT 2130 otx SHATLS 19579 A Y= ZuloK(Treat of
Rome)2] 129b~cZ190] WAJE SHAGR| o] EA|A AL Q5 H

4 Y| E$]=(Trans-European Networks : TEN) e 1990 of] E=Qldto] &

2 oUx] AU EA Holo] EFA|AS sttt olof ulg} PACT x =2
;11%40] ASYE|TL Qe 1996 o To,-%] Y| E £] F(Trans-European Transport
Networks : TEN-T)E F=38}17] 93t 7fo]=2kell6)e £~}

15) SYAR F7h 2 BIAE B AT B o8] 5o wan] o
16) Decision No 1692/96/EC of the European Parliament and of the Council of 23 July 1996
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o AQIEEA EAte T
- % A7) 50% 23 A
# o 7} Ex gYdgel Atk Ak

A bz ZAAIL % olTn] o] S0%2 2i) 71

o SHEX23)(European Investment Bank) = UHFCSHO
FHE AHES o] o)z} HJHE 2 Yulgre AL |
e A 5UL 2uE 4 9

o
>
e
1o
re
-

No. 2236/95 o ZRAEQ AT
o TET TL uzio] A ArSto] FAA A3k
HIB | o maaE ggo ey T
FE | o H A Alsl A maNEs] 18)
o FAND
0 1995~19999 F<F & 23Y 4,5007ECU
A YR - Z4 . European Investment Bankof|4] -83}+= Structural
Fund, Cohesion Funds, European Investment Fund
o WFZRMHZRAE tsl F | Fo] HA 55%S
=g HE Ao o 25% S Z2o A ¥ A

No. 1655/1999| 1 orsy | © GPS A|AH) Sof 20% A€

WA F39] : ECU — Euro

o YR : 2000~2006A7F E 469 &
FR | o AR ;oA HEHA

ARAFE | 0 20108742 =R2E-E AA $4

o AU ATAY W QlxepAY

No. 807/2004

=
No. 680/2007 7}1;;0;5} o AJYFE : 2007~2020 47 - 6,0000] F-=
eTe L AR 2007~2013 A% F 1,6009) H-=

on Community guidelines for the development of the trans-European transport network.
17) Council Regulation (EC) No 2236/95 of 18 September 1995 laying down general rules for
the granting of Community financial aid in the field of trans-European networks.



82 | Asta NS S5t ZSEHA AUt A7 |

T o1

| B 4-6 | TEN-T AIZNY A% R 2343 (M4)

-8

No. 680/2007

F9
ARG

o SAAK
- Decision No 1692/96/EC2] Annex IIlo] W& Ao & t}
3} g
1. High-speed train/combined transport north-south:
v/ Nuremberg-Erfurt-Halle/Leipzig-Berlin
v/ Brenner axis: Verona-Munich
2. High-speed train
(Paris-Brussels-Cologne-Amsterdam-London):
v/ Belgium: F/B border - Brussels - Liége - B/D border;
v/ Brussels - B/NL border
v/ United Kingdom: London - Channel Tunnel access
v/ Netherlands: B/NL border - Rotterdam - Amsterdam
v/ Germany: (Aachen) G27 Cologne - Rhine/Main
3. High-speed train south:
v/ Madrid-Barcelona-Perpignan-Montpelier
v/ Madrid-Vitoria-Dax
4. High-speed train east:
+/ Paris-Metz-Strasbourg-Appenweier-(Karlsruhe) with junctions to
Metz-Saarbriicken- Mannheim and Metz-Luxembourg
5. Conventional rail/combined transport: Betuwe line
v/ Rotterdam - NL/D border - (Rhine/Ruhr)
6. High-speed train/combined transport: France-Italy
v/ Lyons-Turin
v/ Turin-Milan-Venice-Trieste
7. Greek motorways: Pathe: Rio Antirio, Patras-Athens-Thessaloniki-
Promahon (Greek/Bulgarian border) and Via Egnatia: Igoumenitsa
- Thessaloniki - Alexandroupolis - Ormenio (Greek/Bulgarian
border) - Kipi (Greek/Turkish border)
8. Motorway Lisbon-Valladolid
9. Conventional rail link: Cork-Dublin-Belfast-Larne-Stranraer
10. Malpensa Airport (Milan)
11. Fixed rail/road link between Denmark and Sweden (Qresund
fixed link) including access routes for road, rail, air
12. Nordic triangle (rail/road)
13. Ireland/United Kingdom/Benelux Road link
14. West Coast main line (rail)
o A7
- A ARule] Ht S0%
- SAAR © Absiulel Feh 20%
# o, 72k ARdel A8 Ay 30%
- oL A EokAR] « ALeiElS| FTh 10%
- SHARIS A2IR TEIIUARY : ALule] Hef 10%
- European Rail Traffic Management System A}
© e 9 Z2Id =9 Blgof Ao 50%
- B2, @ WESE, s HE A=A - ARG E] S

Zd 20%

A& : BU E30lA]
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olefgh A|o] ol 199613 o] F 2006d7H4 AWH TEN-T T
EL AR AY B 308 S5k AAH AT ok 200735 A
T 22} TEN-T Z2AEL 2337 ARG & 669 9,9409F 927} A ] o]
ZeAEg B 28809 27k HAHo] 13 TEN-T ZeaEe 13| 4
& 67809 AR A o] A= ek

T 2007~2013 0] A2)E ZRAEQ] Bopg R, W Hof
7h107700] 4391 11509 27 g E o] AR ZRAESe] 46%, AA|
AT 644%F AL Yk o5 TRAES FHUE B ATLARY
o] 847lo] Aol 110] 79109 folul, AMAIe] 13071 379]
85209k §=, A7 @ Aakelo] 1971e] 179] 35108k §27F A= glek,

| B 4-7 | 2007~2013F TEN-T EZZAMEQ| Hoj 21T

oy 2007~2013
" ZRAENA) | ALFAAT £2)

5} 9.0 54.2

ATM(Air Traffic Management) 10.0 397.6
(European Rail Trellzf}f%l;rl\lf/lsanagement System) 17.0 2600
Galileo(GPS AFd) 1.0 190.0

Eole- 14.0 370.9

ITS(Intelligent Transport Systems and Services) 3.0 112.4
BIE=Sakey 15.0 628.9

MOS(Motorways of the Sea) 3.0 20.7

it 11.0 32.8
Hx 107.0 4311.5

RIS(River Information Services) 6.0 16.7

== 37.0 303.7
A 233.0 6,699.4

A& : tentea ZH|0|X]



| fPAT] 20079 ©|F FH TRAER Telstn Yt T2
E= 3040, o]of thst A PFHE 569 4,7109F =22 2007~2013 2
7]
=

AE 7|17F 59 X HE FFHE 84.3% 5 A[A|5taL Qltt o= 307l &

Z 187 A M, 3 AL H=-=' AR, 27 A U
Z A}, Motorway of the Sea(MOS) 17 AFY So2 FAE o] Qltt o]
2 20007} 20010 SEE 47] AL AQlEl 2020 R

| B 4-8 | 2007~20134 TEN-T LIZMEQ ZMAY
23 2 2] £(2007-2013 ) A el
(a3 §-2)
Railway axis Berlin-Verona/Milano-Bologna-Napoli-Messina-Palermo 964.1
High-speed railway axis Paris-Bruxelles/Brussel-K6In-Amsterdam-London: 356
PBKAL
High-speed railway axis of south-west Europe 710.0
High-speed railway axis east 10.0
Betuwe line: &5 19.9
Railway axis 2280
Lyon-Trieste-Divaca/Koper-Divaca-Ljubljana-Budapest-Ukranian border
Motorway axis Igoumenitsa/Patra-Athina-Sofia-Budapest 3.5
Multimodal axis Portugal/Spain-rest of Europe 30.0
Railway axis Cork - Dublin - Belfast - Stranraer: 2001 & -
Malpensa airport: 2001 &= -
The @resund bridge: 2000 <= -
Nordic Triangle railway/road axis 209.8
Road axis United Kingdom/Ireland/Benelux 80.7
West coast main line -
Galileo 190.0
Freight railway axis Sines/Algeciras-Madrid-Paris 5.0
Railway axis Paris-Strasbourg-Stuttgart-Wien-Bratislava 522.6
Waterway axis Rhine/Meuse-Main-Danube 191.0




| Al 47 917 27547 7HHyA | 85

| # 4-8 | 2007~201349 TEN-T ZZMEQ| ZNMAQ(HL)

%) glkol

ZH 2 A E(2007~20131) (a0 2)
= T

High-speed rail interoperability in the Iberian Peninsula 306.2
Railway axis Fehmarn belt 374.3
Motorways of the Sea 20.7
Railway axis Athina - Sofia - Budapest - Wien - Praha - Niirnberg/Dresden 28.9
Railway axis Gdansk-Warszawa-Brno/Bratislava-Wien 9.4
Railway axis Lyon/Genova-Basel-Duisburg-Rotterdam/Antwerpen 448.4
Motorway axis Gdansk-Brno/Bratislava-Vienna -
Railway/road axis Ireland/United Kingdom/continental Europe 19.2
“Rail Baltica” axis: Warsaw-Kaunas-Riga-Tallinn-Helsinki 124.1
“Eurocaprail” on the Brussels-Luxembourg-Strasbourg railway axis 57.2
Railway axis of the Ionian/Adriatic intermodal corridor 37.0
Inland Waterway Seine-Scheldt 421.5

A& : tentea SH|0|X]

(3) Marco Polo =213

PACT Z2I0] AP} Aol o], 20019 FH AT PACT =
29 SH7HE Q] Marco Polo Z=15H9] oY 913t HES
t}. o]3 S AT 2003 Regulation(EC) No 1382/200318)2
Marco Polo ZZ2I13-S AJZsHA & ATt

Marco Polo Z 2 1(MP)-2 2003 HE 2010 7R ZdPE]= AFPFo =
15 2 7134(2003~2006 )2} 26HA] 2 7134(2007~2010) 0.2 F-E-F ok

18) Regulation(EC) No 1382/2003 of the European Parliament and of the Council of 22 July
2003 on the granting of Community financial assistance to improve the environmental per-
formance of the freight transport system(Marco Polo Programme).
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ol 2006 -+ AE-> Regulation (EC) No 1382/2003-2 7HA 514 2007d
EE 2013 71A] A 8Y%|+= Marco Polo II ZZ2TIH(MP 1) 5215t

MP 32732 PACT 2133} ZHE risk-funding 21O F AFY
ARl 1E, &7 Aol tiet A eR =2 959 uF - 57

AujsolA gujste] 22 RES WE - & AHAE A[Wste] AHg]

_4

MP =271

49l WE - BRUGS Auste © 2o wrolHh 55
B BN WE - BF Au2Y At FHS Folom, 1 FA

| # 4-9 | Marco Polo T2 ]#(2003~2006H)9 E7%

=R 2003 2004 2005 2006
A Q7Hs ol A e 5-2) 15.0 20.4 30.7 357
A oAk &2) 13.0 204 214 18.9
AFS] Aot 2= 92 62 63 48

27 Aot 2= 87 59 60 48

Aok Aot 4= 13 12 15 15
AE R ol Al #7] 4 2 2 0 na.
A AoF BRI &) 1.0 1.7 1.4 13
A8 H3-e-42H109) E/kn) 12.4 14.4 9.5 11.5
FATIN N 52) 204 324 245 241
B 192g 768 53} 15.7 15.9 11.4 12.7

Z}& . ECORYS, Evaluatuon of the Marco Polo Programme(2003-2006), 2007

19) Regulation (EC) No 1692/2006 of the European Parliament and of the Council of 24
October 2006 establishing the second Marco Polo programme for the granting of
Community financial assistance to improve the environmental performance of the freight
transport system (Marco Polo II) and repealing Regulation (EC) No 1382/2003.
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MP A ARd2 FA Al 7R 2 25, oo mhE A dWE 4ol

st A HA AL ‘Modal Shift Action’ 22 =2 2504 AZLHE,
e B4R W SHRE 7 A5 L4AsH0R ARHo|n 244

oz A o BIFECl ARG Bkt £ WA ALY Catalyst Action’
o7 SHASH st 7 LA AR (structural market barrier) S =
Bals] 93t AlYOE ST AT 7 TR B LbHL aE
ld Ax WErE 9 5ns g A EFALE 52 F9
SN E2of gt o5 RFREL AAYS Fole ARt Al
HA AFAFL ‘Common Learning Action’ &2 =254 ¢l(freight transport
chain)o] Qo] FxF o2 AAurA 9 A F& FAI}etr] At F
g2 =Rsky] AT Aotk o, o5 AFYE FH& 27 =] AA A
FEAY = 14 =1} Blgd=S AAske 2de 7T

O

| E 4-10 | Marco Polo ANYUAIQQ EXN

78 A1l g A9 e
o o ae | © AWK A9 o4
°E§§§lﬁ S B | o ainel: AR 2 0%
Modal Shift| 1l "o 2 o - ok A QTN A o5
Action ;—;; 5011 57453& 500E/kmg 162 ]
;Hi]‘_s]_}:_d] _‘g‘_jl}FHOI /\]_04 - X]—%]_ 7]% : _75_]_/]\_ 29—1—I SXC]_E’_
AR A Elme] 509 §2 9]
o AR S S8 9
ER2 Fo $4HS HES | o AU/T: H) 48749
Azeles, AE WESE @ | o (Ao FAIu|o) H) 35%
Cast | o 7t AgE eHAAE | - B ANBAS A% L4
Adion | o e ogala, o S00E /G 142
et ol SkREe] AWAL | - AW J1E: HAb 1508 Sk
swol7] 9lat Ae)
o ratolol o ALk : 2 24719
Common | “HELE :’*lggo;j 9 o AU : FARAu|S] Hey s0%
Leming | gox o Aager) qa | o AR A 2
Action Heo wmals] olat Abo] 500%/km 1—,T§
s ¢ - A9 A% ¢ A 25w g

A= @ “Article 17 Regulation(EC), No. 1382, 2003
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137 AF ] AdaE =9, A
52009F E/kmg oL}, Aol &=
T Efkmof] o] 2 A= H] 82%

3t 20060 -0 AE-S Regulation (EC) No 1692/20062 E 1A 7] H A
Marco Polo II(MP INZ 2 1S X8Y3}7|2 ZAASIHTE MP 11 ZZE 130
A= MPoO A A3 37FR] AR o] ]ofl ‘Motorways of the Sea Action’,

‘Traffic Avoidance Action’, ‘Innovative Action’ 5 37§ AFYo] F7F= ATk

[K

‘Motorways of the Sea Action’ AFYP-S =240 A HA o2 AL
§ EE A2eesT e $HRES AT $4RES 59 i}g-g—, T3
S8 4 =S 5] o) JE A AAAS BESAY, B

23| 5tkc), ‘Traffic Avoidance Action” AFYF-2 A|
o] JxAe EFAAHS HINIE AoRE YHIES EEE

olel3t APISel fE fHATe] AHALL F ARG S0%E %
5hA o WSlelH AUskT glovl, 7 A AAWEe] 5 4

Wy ot 2.
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| £ 4-11| Marco Polo Il NYUAYE NALEY 57

T A A&
o AY7IZE: 2 60714
Catalyst o AT F AFIHIY] F 35%

- A 71E - HA 2008 G2

o AY7IZE: 2 60714
Motorways of the Sea o YT F ArFHI F T 35%
- A 7)E s FAa 2509 FR(F4 129 5HTE E/km)

U717t A 3670€
Modal Shift o X YZH : = AFgu|9] A 35%
- A 71 A S0v FE(H 29] SHT Ef)

o A7|7k: F) 60714
o AT : F Aiulel o) 3%
- AY 71E L A 1009 FEF A ST Bl B
2,500%F vehicle-km)

Traffic Avoidance

o AA7IZE : HY 2470
Common Learning o AYFH : F ArGHIY T 50%
SR AE A 25k o

Z}& : Regulation(EC), No. 16921, 2006

2007~2013d &<F MP Mo A Aot g4 o2 F 49 5,000 =7}
A ReH, 20073578 20099714 72719 ZRAETE AAE] A
AP glom, 20108 AFYE 5 18U7HA] AIMAE AlEEol A%

b 3 Ao ekt

i

3) =&HA HHe St

EUZ} 1992 A]AFgE PACT(Pilot Action for Combined Transport) & 71
A 20008 7bA] 2= Uk 1997THRE 2001 A7FA] R 22} AR} of| A]
L 1017)e) mRAEsL A5E o] AWk PACT Z2ado] A 2

199692 E 19996 74] 4¥izt BeesS Ba 945 Aoy St



90 | gk =S et 27brEAA JHHe A |

1996 2,890 TEUOA] 1999 3710 TEUZE HAFHHF 8.7% =75} of
7] £4EEY HEe o] AX S uRS AR, 1960l F &
2ok 2 14.1%7F 23402 AHERoH, 19973 0= 15.6%, 1998 9]
= 16.1%=2 3387 A" 6.6% =7}k

2003 EUX PACT =213 9o] ACT Z==27139o] FAg el Marco
Polo 219 e A2H5LeiT. 20031 MP 2ol 4] AR 137 Abele]
AThs W, AAALAR AT AeETFS F 909 52005 Eda o]
Ao}, Aol ehmuEl & AGE AVLETE F 730 9,200 Elmo] of
2e] A ohu] 82%9] & ATE Rk £ oS 134 ARl B

o)g AuEm the ol <E 4-12-9 2t}

(o]

o
o

| B 4-12 | Marco Polo NYUAQ o

e | A9 | A A | waEw | wgdy | aERER

9 T2 | 9= 717k (A Ekn) | (N H2) |\ 5o
CGTK-project | mod | 2003\ | 04. 1~06. 12 | 330 73 8-26)
Shortsea XML cla | 2005 | 06. 7~08. 9 - . 0.9
Morocco Seaways | mod | 2005 | 06. 12~09. 12 | 921 28.8 (11;‘)
BaS$ mod | 20059 | 06. 1~09. 1 658 208 (11 63)
ETS-Elbe cat | 20064 | 07. 4~11. 3 440 10.5 27?
EWITA cla | 2007 | 08. 6~10. 5 : i 038
Gulf Stream | mod | 2007\ | 08. 3~11. 3 435 12.1 8 39)
Via Danube | mod | 2007 | 08. 6~11. 5 518 13.4 (11 g)
Reefer Express mod | 2007 | 07. 7~10. 7 857 22.0 (1137)
TheB\gg;teMed mod | 20079 | 08. 4~11.3 | 2,250 66.5 (‘i 55)
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| B 4-12 | Marco Polo MYUAQQ TI(H4)

o] Lol

gam | 49| A2 A9 | nsEy | ague | GREY

L A A | S oo )| (S
RORO PAST 6.8
FRANCE mos | 2007¢ | 07. 9 ~11. 12 8,400 21.1 3)
ENERCON 1.3
Tri-modal mod | 2008¢ | 09. 7 ~12. 6 633 13.6 (10)
GLAD cla 20089 | 09. 3 ~11. 2 - - 1.4

A} : Buropean Communities, Lightening the Load - Marco Polo Leads the Way, 2009
: mod - modal shift action, cat - catalyst action, cla - common learning action, mos -
motorways of the sea action

AN

3. Ol=

1)

X HE Y B

[ o x

o

o= W Fe] glo] FREHASHE H WESR) HsS B,
19801 27.3%0l 4 2005 13.0%= dF2Hslal Qlck 2001 EHE 2005 E7HA]
o 7t SliskEEFS oF 6,0009 -t #E(AA Hy] of
3~14% )l SHe WEstL vk =285 vFS 19809
18.5%011 41 20050 28.5% 2 F718lal, AEL$o] vH|FE 273%0)A
38.2% 2 Z7Fskgct.

BAE e AR FofEn oA Y I 2EHES B
ST e ASHA ok "o, @ARAM = o] Bl&o] A&
2 e ddd n=a2 R 24 eds FES AlYfsta =y
5ol ol AT eSS 2SS daodo] wle Ao

ol wizt = HH = 2diE B YWEFRERE A2 7 Aol
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92 | AEta ZARAIA

<1 7100

Slet Z7tpSAA ot o |

i}
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2 B | 1980 | 1985 | 1990 | 1995 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005

630 | 720 | 850 | 1,030 | 1,190 | 1,210 | 1,250 | 1,260 | 1,280 | 1,290
T2

18.5% | 21.7% | 23.5% | 25.1% | 27.4% | 27.8% | 28.3% | 28.5% | 28.2% | 28.5%

930 | 880 | 1,060 | 1,320 | 1,550 | 1,600 | 1,610 | 1,600 | 1,680 | 1,730
e 4

27.3% | 26.5% | 29.4% | 32.2% | 35.7% | 36.8% | 36.5% | 36.2% | 37.0% | 38.2%

920 | 890 | 830 | 810 | 650 | 620 | 610 | 610 | 620 | 590
FEIE

27.0% | 26.8% | 23.0% | 19.7% | 15.0% | 14.2% | 13.8% | 13.8% | 13.7% | 13.0%

920 | 820 | 860 | 930 | 930 | 910 | 930 | 930 | 940 | 900
uto] kel

27.0% | 24.7% | 23.8% | 22.7% | 21.4% | 20.9% | 21.1% | 21.1% | 20.7% | 19.9%

5 7 10 13 16 13 14 15 16 16
Fud

0.1% | 02% | 03% | 0.3% | 04% | 03% | 03% | 0.3% | 0.4% | 0.4%

3,405 | 3317 | 3,610 | 4,103 | 4,336 | 4353 | 4,414 | 4,415 | 4,536 | 4,526
A

100.0% | 100.0% | 100.0% | 100.0% | 100.0% |100.0% | 100.0% | 100.0% | 100.0% | 100.0%

Z}& : US Department of Transportation, Research and Innovative Technology Administration,
Bureau of Transportation Statistics, KMI &4
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U.S. Freight RR Productivity Has Soared Since 1980

(Revenue Ton-Miles Per Dollar of
Inflation-Adjusted Operating Expense, Index 1981=100)
300

200 /
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Staggers Act is passed /
100 e e

50

‘64 ‘68 T2 76 ‘80 ‘84 ‘88 '92 '96 '"00 ‘04 ‘08
Source: AAR

A} : Association of American Railroad, U.S. Freight Railroad Productivity, 2009
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Freight Railroads Account for Just 0.6% of
U.S. Greenhouse Gas Emissions
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Ao A1 LA AR

Distance, ., = 017 o]% &Y 5| AVIe2d=dE F3
s dHez oty x| AARX)

Tier 3 oA oA Zote] xepzey | MIEAS ¢ ARASMEA
A8 (VKT) (k) o7&/ Y2 AY 27t
Copea = D Z WZF (cold start) (kg) HEA(X)
o = ARFFFLR, T, W, LG )| " Cold start THEARRR)
b= A%
¢ = jEA o) 7| (A oA o u)Ag=), Sl
4] 5)

d = % ZA), BN BE AP £
o 94, 715 B ThE 844 7))

A& : 2006 IPCC Guidelines, Volume 2
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| E 6-3 | Tier 1 279 CO, HizH2

dpzs 7%k Bl s
(kg/TJ) (kg/TJ) (kg/TJ)

3G 69,300 67,500 73,000
7EANgA L 74,100 72,600 74,800
LPG 63,100 61,600 65,600
i 71,900 70,800 73,700
2 73,300 71,900 75,200
CNG 56,100 54,300 58,300
LNG 56,100 54,300 58,300

0 TJE tera-joule = 10-6%
A& : 2006 IPCC Guidelines, Volume 2

| B 6-4 | Tier 1 £4Z9 Non-CO, HizZH4%

dzzs CH4_(1fg/TJ) _ NZO_(lfg/TJ) _
A I s R o I o i

s|akg-Aoakx] m)Akzt 33 9.6 110 32 0.96 11
- ArstE A A 25 7.5 86 8.0 2.6 24
e L B R s 3.8 1.1 13 57 1.9 17
7k A 9 9 3.9 1.6 9.5 3.9 1.3 12
AA7FA 92 50 1540 3 1 77

LPG 62 na na 0.2 na na

oetg, E, n= 260 880 880 41 13 123
ofetE, £8x}, 2ok 18 84 84 na na na

ZF : TJE tera-joule = 10-6%
A& : IPCC, Op. cit.
(2 F=

2006 IPCC 7}ol=atelo] o)t Fwrmo] ealziau wi&e A4y
W3 Aol "ed Arl e} g
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| B 6-5| OFHIZHY SATA MEHH(NE)
T AR Wi ETF AP e 4w
EmissionzZ(FueleEF}) coddganjE . Homaa
J =
Fmission = HH%%]:(kg) %‘74](0)’ Zﬂl— 2{__15%05]7]31‘:]__
Tier 1 piuel, = 915j9) Anjek-dugzpry) | SRS AR0)
= 979 ulEA 2 kg/T)) « Hj&A 5 IPCC 2006 7]
- Ao FF =0
CO, FEmission = Z(FueleEF}) comaue - Homad
J
Emission = & (kg) SA©), Z A=LF71H
Tier 2 FuelJ = Ao avEi=dumujep Ty | DRDHF AR(0)
= 2279 @Ak EAS : ARd =57k
RS O
Tier 3 [IPCC= APZHHS AASHA] o5
Emission—E(FueleEFj) colmane . AoEsT
FEmission = H Fkg) SA0), 72t A=gg7|H
Tier 1 Fuel] A= o] sulek=qlmuuehT | ARLHF ARO)
= 045194 HHgﬁH(kg/TJ) «HjZA 4 : IPCC 2006 7]
- oq; =)
Emission:Z(FueleEFi) « AZAHEE 7| IAE A
! B OAHERZ HEe97]
Tier 2 | Fuel; = 718242} SHFEARBHDHT) | 11 2z)
cn EF, = 71324 o) wj &A1 5(kg/T)) . Hﬂ%ﬂ]—’i D 7)1HRE =)
> i =718 5 L EiEAISx)
N0
BEmission= Y (N, X H, X P,X LF, < EF)) |+ AR2H : 7|82} 25
o g dARAHE, 2RY
e 2 A% R olEAe
116-, = 7182k o] A7F AREAIZHh) oﬂ w2 o E/\H@(X)
Tier 3 £ = 7187k e] et A EKW) cHiEAS - 78R TR
LF, = 7]%1%24 Aukr HEAROI 1AH AgALGAZL  AWER,
o9 & kg 5ol wiEg IF
EF; = 7144201]*1 A& Bt HiEAIS| Wol WernR olF iy
(kg/kWh) gk 15 wiEAS i 2
i = 71 TR 4 &9RE 2(X)
A& : IPCC, Op. cit.



1 43 (kg/T)) oF A A HHkg/T))

7128k stat s 7128k shet s
CO, 74,100 72,600 74,800 96,100 72,800 100,000
CHy 4.15 1.67 10.4 2 0.6 6
N,0 28.6 14.3 85.8 1.5 0.5 5

ZF : TJ& tera-joule = 10-6%
Z}& : IPCC, Op. cit.

(3) 3

2006 IPCC 7ho]EakQlof A= sfjeite] 247EA viEs AP
S 23t o] AABEL glou, Tier 3o Al ofA7kR] AbFurH-S

ANEA i 9k

[ B 6-7] olTHZAY 2ANA MEFH(N2)
T A7 HiEE AP 8 2s

FEmission = Z (Fuel, < EF,)

a

a « AEHE  HReasAl0)

Tier 1|Fuel,= Aa 2u|2HTI) - HjEAE ¢ IPCC 2006 71
EF, = W&7)%(ke/T)) (O)((E= IMO 71
o = AR FRCA 7Kl LG, WA )

Co, FEmission = E (melu).c X EEz.b,c)

CHa, . A 3

= o]F WEY BEEo| g o T ARANT  ARFHAF
2 2HHT) HANEFE AR 2HHX)
_ = -HH%-Z"/\ g RE/ urxs
EF{L].(’ - HHgZﬂ"(kg/T]) =4 s o T/ U= E;Tr
o amel 5 AR b A
h (e
b = Ae2E = ARHX)
Ql

Fuel,, =
N,O "

Tier 2

™
==
ST

I3
Il
=

Tier 3|IPCCE APGHHA S A N8l7] 48

Z}& : IPCC, Op. cit.



| A 67 Z27Hpd

SAA THHE 2A7RA A7 24

oh&d 9|9 sl &EoF 2ATFA AR whel 2006 7ho]=eglo]
ANST i slenie] Agdry WEdss e 2ok
| B 6-8 | Tier | 229 YjEE CO, HiEHA
= 7] %k (kg/TT) 513H(kg/TJ) &2t(kg/T))
Fere- 69,300 67,500 73,000
=48 71,900 70,800 73,600
ZiAE A ol 74,100 72,600 74,800
S-S 77,400 75,500 78,800
LPG 63,100 61,600 65,600
Refinery Gas 57,600 48,200 69,000
Paraffin Waxes 73,300 72,200 74,400
White Spirit & SBP 73,300 72,200 74,400
71} AQA= 73,300 72,200 74,400
AA7A 56,100 54,300 58,300
ZF : TJ& tera-joule = 10-6%]
Z}& : IPCC, Op. cit.
| B 6-9 | Tier | 229 ¢j22E Non-CO, HiEH 4
A= CHs (kg/TJ) N,O (kg/TJ)
SA|aa) At 7 o
+ ()
O X ]gFk 4509
(F94H8 A 0% oon
0 TJE tera-joule= 10-6¢
A& : IPCC, Op. cit.
2) AEATHE 2MTA WIS MH
A7 f-2yehs IPCCY 2006 7ho]|EgiRlS EtfR wE FEo 24
7hs S AlA"lS 55| s At Foll o, A4 W 5
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T i Db R 32

o174 tCO,/ QI E-3Fkm 236.16 22.64 1,935.34 416.64
o tCO,/=3Y 0.0029 0.0002 0.7028 0.0267
o tCOL/ T Ekm 264.20 25.75 23,437.50 94.29
e tCOYH & 17.04 6.29 9,493.67 21.99

A : ARAALET|SBIY, “LE BB Ak A D SRRV AL, (AR o
Ag7kEle] MHEAR BEA L 2010, 10

919 WESTE 2AZEA WiE ATSIE o] §ste] 2008Y WESTHE
Sl 2 WESTE LAVLA HlEFS AP 2008d B2, AR,

=
sflzofl A AR 2ATRA HijE TS 31167 EC000 o] St

in < Tt LAztA vz
g Ekp* % (€02
=2 (F=EA-5Ah 106,281 72.2% 28,079,385
A (32A3) 11,421 7.8% 294,079
3l (HaH=A) 29,603 20.1% 2,791,298
A 147,305 100.0% 31,164,761

Z 2008y WESThE & Al ZEIRNO] 2009 LESFEAAR o w2 1ol
U, SAARAE 2008 ETE Ehn T9)o] papel] dhe AmIt AlFEHA ot
20079 wEped Ehn g9)o] Sdak Eodele] aaRre] veS Agste] AR
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|E 6-12] WS44% 2O QATNA N UHO

F8 45 A 714 S F=HT =)

g o= Ax FEEHE 7% — 15% AL 292

(3PL) 9AE =R E5EGE A
(36% — 45%) 179
Terild) BEEAAE 69% — 75%

3PL u] .1_5 HH/\
%Wﬁ}

stmagerel g | 1B OJ%h 1B 23 38 ols sude

°oF st !

LNG 3}=x}2F 25E AL 3EAF — LNG &4 IHEA} 16
AHALR 2o 2 10,0000)

dotele et ok | dotele SEETE 167% — 2% AT 134

AR ATy, TuERE SAVES SRR W g S 9 A, 2009

2] 2¥7} 5% Uj9le] @ Al7}A #7Fo] 7ba5lH, Eco-Driver
E|H, CO, ¥A FHAIE, CO, AMNAE, o oA AME A3}

o
2

5 Wi
9 A BRelAe] Co, A7 Eo] ARET ok Ed WERE
SN TE D TAL B 1-10%0] LATLA Aol M5 Aow

ool Auet A4F AT At F & AFolAe AT

)
Eeo] 4o L4atEE W At ozl [sk ofm Eefoln

52) Hgtiel glof oA wiEtAl ¥l F2o 2AVES Afades @ HEd VEeR
30%(Euro 5 ¢} A)) We|7} o AFEH, Eco-Driver QIAE|HE 3% Uo7} A7E How
A FEY oA HtE QIR 2A7RS Afavs vt Ao dA dla
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FEulEo] Z42) 7.8%2F 20.1% %] & esto] o] F BlEo] oA Zh2t
o Hlgo] 2pAk= HSE 2Pgshal 1 AdE EReE He ¥ e
o2 A= HAEE HE 30%E Foto] A=} ol i &
of HiEHl e APt mebs EREEolM dEeds A FA
2 HlE 8% A8 SAVES HilE AT 1767 ECOR, sjo= et
o AR Bl 2% AE) SAVES HlE AEES 6037 ECOE A
gof A aFFE AV wiEFolA A2 6.8%2F 12.5% A4 E

o A

il

|E 6-14] WE2T MO 9ot 24TA NUF
_ _ A sl Aak LATEA A 7F LA 7EA
Z] HFH 2] Hl-L T O o =t = =
g ARE | a2 | A99IE - C0) | HRHE - €Oy
L g 8% 8,876 238.5 2,116,524
2 — 3e 228% 23,008 169.9 3,909,300

Foo 1) AERETL 0081 ERIE 106281 Ekno] 2 ATl Falo] AV
2) LK AGUTS] - EREE 2ALA ulE AU - BRE 2L wiE A0
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=

Cost of Transportation’o]] W2tT} o] HiME= =29 HE44S 402

AF LA G, DEA NG, DEATHE, BHL AN, RETHNE 5

2o ojs) AbE1a v 8-S APEaka ik

s eol A 20074 o] F REATANA WS Sgoerhy

A ug ezl AFEET ook mebd B ATolHE thae] n
= =

AbgStel @bErd ALB1A H] g2 At Sk

1
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1

54) LNG A3h]-§-2 o 20009 9 A% Afso], 222 WA 49t oy 0% ¢
SEOR F 7 BAE Y] 91 SHRER 10h 20905 o] &8, webd
Esjopio] $Euo] i HBAEA W E4AEA 28827020109 6% /B E BE
AT 71T A B HI8-S 6022 48439 Qo] 2awe, AR SEAFA] 10%
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@9 - 9/Bkn

X m2() | AEG) | WO | em | e
dled | 784 | 57 | 81 7.7 703
57 247N 13.2 0.5 43 12.8 9
e e 33 0.44 0 2.86 33
A 94.9 6.6 12.4 88.3 82.6
NEAD 16.1 0.3 35 15.8 12.6
AFE 28.2 0 0 28.2 28.2
&4 139.2 6.9 15.9 132 123.4

2 1) 7124 IMO2000)2] Study of Greenhouse Gas Emissions From Shipol LA 3}o] ZHA]
D) AL+ [RAIANES « HEAAIAECOT 90952 x 127312220074 7]
D]+ T
3) 2% AFVAYHRTU] AT 43 F /A EoR 4y
4 LEATES B 83 H2H ngom 74
5) MEERUGE TAR Ao 7} vgoR T4
g EaEATY, 120059 A wEEHE Ak

N

| AFEER] 9Fo 2008ES 7|Eo 2 HHAS)
LAT7EA wEH] S, ASEAE]E, g7 ey
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B 6-17| 242028 N HEOIZE 248 8)

78 i AT | AHEIE ul g 2)
FL (H—HE‘J_— % . km) — 15 = o\l—1 v &
T2 106,280.79 16.10 1,711,120.72
e HAw 11,420.53 0.30 3,426.16
L
° 3o 29,603.33 3.50 103,611.65
B 147,304.65 - 1,818,158.53
T2 106,280.79 28.20 2,997,118.29
i HAe 11,420.53 0.00 0.00
38 5
3o 29,603.33 0.00 0.00
B 147,304.65 - 2,997,118.29
T2 106,280.79 13.20 1,402,906.43
LA 7IA e 11,420.53 0.50 5,710.26
HpAY e & 29,603.33 430 127,294.31
B 147,304.65 - 1,535,911.01
T2 106,280.79 3.30 350,726.61
HAe 11,420.53 0.44 5,025.03
e R LIRS
3o 29,603.33 0.00 0.00
B 147,304.65 - 355,751.64
T2 106,280.79 78.40 8,332,413.96
. HAe 11,420.53 5.70 65,097.02
q7ledsd
e a2 29,603.33 8.10 239,786.96
B 147,304.65 - 8,637,297.94

(2) At 53¢ av 27

ofy
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Sl tiulsto] 18.5%
2 AP E A

A%k 122 50739] 0] ALE|H | go] M Ao

|E 6-18| 24 4HY ANYN H G (ANEA ™Mer)
=] _)l:%\_%k o) [AI&e = o
T (e = - kn) L) ALEA BT o
=2 74,396.55 16.10 1,197,784.51
A 20,296.70 0.30 6,089.01
ApaLH]-&
e 52,611.39 3.50 184,139.87
27 147,304.65 . 1,388,013.39
==} 74,396.55 28.20 2,097,982.80
e 20,296.70 0.00 0.00
E3g
K 52,611.39 0.00 0.00
27 147,304.65 - 2,097,982.80
=2 74,396.55 13.20 982,034.50
ERAPIDN A 20,296.70 0.50 10,148.35
gl 3o 52,611.39 430 226,228.99
27 147,304.65 . 1,218,411.84
==} 74,396.55 3.30 245,508.63
Eh= 20,296.70 0.44 8,930.55
A-SHYH S
K 52,611.39 0.00 0.00
27 147,304.65 - 254.439.17
=2 74,396.55 78.40 5,832,689.77
A 20,296.70 5.70 115,691.21
7| egdEd -
EIZVSEE 3 52,611.39 8.10 426,152.28
27 147,304.65 . 6,374,533.26

() oA 1&g v &&

AUA daE Fu] ZEol M= F 7HA] AlYRleE 1 &



| A6 7} 2757 Thmel eAzka Aztaet 24 | 183

ok 3 A Ale o Aeka 4HS ETHE

LEE AU FEHES Aol T WA Autelos Aukh 4

A% wwe B0 ux nag S BEAAS Agolch
(A2 1]9] 75 71E Ab8)2 dagu) g g L

- =
10.7% 743k 132 7,087¢ o= AHY

2L Ax

o

19.5% ZFagh 12 9,104¢] ¢o=2 A4

|E 6-19 | 242E% AYN H§(234H WY I LNGUENT £Q)
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