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Summary

1. Title

The planning about Construction material with CO, reduction

2. Background and objectives of planning research
2.1 Research Background

All countries are focusing on the “low carbon green growth’as a objective
to reduce environmental load (COs reduction) resulted from global warming.
Also, by the Korean government let “Low Carbon Green Growth” to national
paradigm, policy/ law/ technique development/ research development for co2
reduction in all industries have been conducting. Meanwhile, construction
industry occupy 42% of COz generation in all industries, it is very important to
reduce CO: in construction industry. Especially, measures to reduce CO; are
urgently required. CO: evaluation technique in construction industry and
construction material have been processed inside and outside Korea. It is time to
handle with CO; labelling system about construction material because this system
have been legislated.

2.2 Research objective
1) Research objective about construction material with CO. reduction

Development of Construction material technique with CO: reduction and indication
of CO; labelling and management technique to accelerate application of this
material in construction field to minimize CO2 and considering economic efficiency
of COs occurred during Life cycle (production, transportation, distribution, use

and disuse) of construction material

2) Planning research objective about construction material with C0O. reduction

= vii =



Based on RFP presented to realize low carbon and green growth, strategy about
development of technique are established focusing on economic efficiency practical
use and by making use of expert about construction material. Planning report
about Tconstruction material with CO: reductions are written about planning
research project and making development of research considering pre-feasibility
investigation. Finally, RFP for inviting project in public using this report are
written and evaluation criteria are set up.

3. A method to deploy planning research

This study have processed in 4 stages. The strategy to develop a technique was

*' stage. Research development at each area to deploy importantly

established in 1
was planned in 2™ state. pre—feasibility for research development was investigated
in 3 stage. Finally, RFP writing for inviting project in public and evaluation

criteria was set up in 4™ stage.

4. Composition of research group.

Total 20 research projects are divided derived from planning research. We have 3
research groups. Research group 1 is to develop and apply cement - concrete with
COs reduction. Research group 2 is to develop high performance of construction
materials with COz reduction. Research group 3 is to manage CO; with integration
and to develope a diffusion technique with construction material during life
cycle.

4.1 Research group 1

1) Research group name:
Development and application of cement - concrete with co2 reduction

2) Research objectives

Vision of the research initiatives to develop and apply cement - concrete with
co2 reduction establish the platform for green construction based on
cement - concrete with CO. reduction by combining application technique for
material with low CO; emission functional unit, decrease technique for

- viii -

cemen - clinker use, CO. absorption and fixation technique, and finally, IT/BT/ET
technique

3) Contents of research development

B Sub-group 1: Development of technique about cement-typed material with C0;
reduction

= Development of technique to produce new blended cement(PLC) with CO2 reduction
using limestone mineral

@ Development of cement-typed photosynthetic construction material to absorb
massive CO2

m Subgroup 2: Development of technique about manufacturing concrete with C0»
reduction

@ Development of technique about design of mixing proportion for low carbon high
durability concrete without cement

= Development of corrosion resistance concrete in marine environments using
SPC(sul fur-polymer cement) as a by-product in oil refining industry.

= Development of steel fiber reinforce concrete with CO2 reduction

B Subgroup 3 : Development of applying technique about concrete with CO» reduction

@ Development of smart concrete system combining IT Technique.

@ Development of zero-energy concrete curing system using technique about early
strength and rapid set

= Development of technique about CO: fixation by carbonation of recycling water
in ready mixed concrete.

@« Development of technique about heat shielding coating in concrete surface using
micro-organism

4) Major final products

® Development of Portland limestone cement (Limestone mixing rate: up to 25%)

® Development of material to absorb COg2 massively enhancing 1.5 times in COgz absorption
rate

B Development of inorganic soil stabilizer and artificial soil without using ordinary portland
cement

B Production of ready-mixed concrete using no-cement (Reduction co2 absorption of 70~ 90%/if

_ix_



compar ing with existing ready-mixed conrete)

m Development of corrosioon resistance conrete in marine environments using SPC (1/200 COq
emission comparing with ordinary conrete)

B Development of high durability steel fiber reinforced concrete using steel fiber(reduction
COy of 20% and reduction crack of 20% at manufacturing with steel fiber)

B Development of predicting concrete performance and controlling system using IT technique
(Smart sensor and measur ing system)

B Development of zero-energy precast concrete manufacturing system without steam curing
(reduction energy of 30%)

B Development of CO: fixation technique using recycling water and sludge in ready
mixed concrete, and neutralized waste system. (under pH 8, the rate of COq
fixation: 3%)

B Development of technigue about coating concrete surface and crack healing by micri-organism
(Bio-mineralization & Bio~film mechanism).

4.2 Research Group 2

1) Research Group Name:
Development of high performance of construction materials with COz reduction

2) Research objectives
30% reduction of energy consumption or 30% reduction of CO» (BAU) through

utilization of new materials (PCM) and bio mass product

3) Contents of research development

1 subgroup : Development of high performance construction materials with COp

reduction and its utilization

@ Development of high efficient smart window (20% efficiency) and original
resources of Nano technology with selective light-block/absorption

@ Development of CO, reduction construction materials utilizing PCM/ Development

of technique for radiation and storage of heat device

B 2 subgroup: Development of C0, reduction materials utilizing bio mass

@ Development of time-control decomposition technique for artificial wood for
erosion control and water control using biomass and molecular reduction
technique

@ Development of eco-friendly technique for wood-patterned interior materials and
revaluation technique

B 3 subgroup: Development of high performance PC wall system with CO» reduction

@ Development of integration system with high heat insulation using PC wal
system

@ Development for hybrid PC wall system with high heat insulation, sound
absorption, and fire resistance

@ Reduction technique for heat loss index through application of heat insulation
materials to effective HOUSE for verification

4) Major final products

B Establishment of commercialization of high efficient mart window and development of smart
window product (30% reduction of heating/cooling)

B Heat and energy storage facilities using construction materials with PCM

B Product development of realization of CO» reduction, toxicity free, and environmental load
(BAU 30% of common plastic)

W Biomass/ C0 polymer interior materials with 50% C0» reduction

® Eco-friendly, anti-fire, organic/inorganic hybrid composites (toxicity free, high sound
absorption, resistance to flame)

B high light and heat insulation concrete development (strength over 24MPa. weight
lower 1.8t/m, heat conduction lower 0.6 kcal/thC)

m Verification of obtained and developed technigue through EFFECTIVE HOUSE

4.3 Research Group 3

1) Research Group Name:
00, integration management and development of diffusion technique with
construction material during life cycle

2) Research objectives

Through CO2 integration management and development of diffusion technique with
construction material during life cycle, green construction and national policy
object for CO; reduction can be realized and achieved by the LCI establishment and
evaluation system obtainment of construction materials / members and the
development of system and policy technique for diffusion of construction material

_Xi_



with CO2 reduction

3) Contents of research development

Subgroup 1: Development of LCl DB establishment about construction material and
techniques about integration evaluation and management

Development of technique about integration LCIl evaluation about construction
material
Establishment of LCI DB about construction material

Development of LCI DB integration management system about construction material

Subgroup 2: Development of technique about C0. reduction, evaluation and
management of construction material during life cycle
Development of technigue about CO2 reduction and evaluation and management in
area of producing construction material

Development of technique about CO2 reduction and evaluation and management in
area of using and maintaining construction material

Development of technique about CO2 reduction and evaluation and management in
area of deconstructing and disusing construction material

Subgroup 3: Development of CO. labelling system and management system of
construction material
Development of CO2 labelling system

Development of COz labelling management system

Subgroup 4: Development of green standard specification of construction material
Development of writing general guideline about green standard specification of
construction material

Development of writing specific guideline about green standard specification of
construction material

Development and diffusion of green standard specification of construction
material

4) Major final products

Enhancing 50% of establishment of LCI DB about major construction material to emit CO2

Reducing 30% of green house gases emission of construction material comparing with BAU and

= Xxii =

enhancing 50% coping with green house gases in related company.

Achieving more than 40% of occupation rate in CO2 labelled product through the COq
label ling management system. Alleviating more than 20% of COg emission comparing with the
time CO; labelling system started, after system started.

Development of general and specific guideline about standard specification and development
of green standard specification about 100 construction materials
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- xiv —

12 AN R
14 Sangy AdHEsIe He

1. &R ALAE 7o Fu7

Lusglz 93k §L -r‘:‘ A HCO, ANS Z2x=2 A AAe "Agsr =4
= 12 )= = =
Il O

o)

o
e e i e WE} ’—‘11 AR, & FAVZEE sto] BE AGelA CO,
FE A% A/ HE/ 7N/ dTNESs AX T 4

AN H]*P‘” COEAFE F 2% 5 A, AETHAAY CO, A=
ol T8y, 53], AdAEAMe] AAHY COAZ thHo] Alg 3

o SfelelM AR B AAARA AN Y o itstEa HIErE0 ZS@QI AL
H, ]2 ot dAAAgLEY AE Fo] WA Hu 9

8
R AAE ARE ASFEAE Yo

b AT A AAY Avd SAYFAAN ES)

B 1047 Fu AYHY oF SNdm A8 g3l WE AT edEd v

(enhanced greenhouse effect)® X723} (global warming)7} A A|A A<l EA =
g

B A 23 A S A% 7FHIFF (ZEJAA] 1 COP3, 1997, EEFeF :2007)2
\R

S
2 7t 2o @ COMEY AREE 44 2 ARG 25 9ol 80 UL

=T

=% EL
B 2147 AbgAnte] A olitatga ARE SRR st IS A&k TlE
A

7} ¥ (Sustainable Development) & 7} RE 29 AAF g1 L.

= HA1717) g8l AAALSSE 87
g A Frse A&ASAL A =AqggoE A4S A
A F7h AELow PAATD U8,

“I|EHEts olRo| MED X172 F2f7} Hel 2H” 20074 98
“2IAE Bl A BIORE EEESN NS XIS7ESH olLix] HE0l 217
SIBME &% 2017 152 Ha| 0]50] X7} HRY 27
g7 2, UNSZ 20084 58

SHEHS SMMTS 2UTIAS HHRNE B0IS RIATISE M SMYI
HYOIRIE ASFST UR2E Fashs A7t WH HECi

7SS olgei £ 20084 83
<9,
‘X2 2= M X7 A2 HIMAERC M3l 20 XIT72| 7IFE MA3] Hi¥|
ﬂE ZXE 20|XI2 X 72| HAIIA ECHH 7{2| o] HE2 HoiX|= Y7
B= % nof ® n|=ci&F 20064 108 b
VL O
“X|&7H5 8 7 (sustainable development) O[242] MCh7} 1 m\_0|)|| ll’? A ‘
| RS WS FFAY + U= SHS XX 41 HMCH2 BRE SFAPIE \“ S
A= 02 g SRERE ® =290 52| 1987'—1 %

O 11 © MA X=Xt KERS SMMF 25

==

=




A% Y EAE B eE SR A% 3 de A Fde X2 JAWVen 447
£ 8% A2 2 ATHE =7 A AFsHor AAstu 299 A7E FA
Shal Q.

AR e 7N 2EsE 848745 B 239 A A BA, A3
ARE I A&7heH7E Z2aWS Eeta, olE A BEF sl F4Y
<z s

20073 IPCC(Intergovernmental Panel on Climate Change : 7]Z¥H %] &3+ 79,1?—
Hd) 9 Al 4R IANAE, FF 10097 AT dHFE 7]2°] 1~-6.3C, 35
19~58cm 45& Zolgta dF3ta 5. A 100979 dsZe] 1T “]‘j}o] Zd
S RSt CO: A ot AF2dsrt 7H&EHL dve s € F US.
P 7)&o] 3T 453l ofAolal A WdzF 7007 ool F=97]o] AHsAH, A7
°ﬂ"1 1921 o]de] AFA Agde] Mk gt 4T Fstd AAITY 50
F 1d0] T TS w1 309909 ARV E FFol AEATE F0] AS.
o|9} Zol A AAE AF AF2dsE WAy Astd ol iFslgirs A \:}—3]'3:]
=¥ AFTH A olEg =8-S ANPoE AAANTNY fst AL 7
| 23 AFE JFET UL, EF, G8(07.6)0A 2050 2>A7kA wjEE, 1990
9 diH 50% FESE FF
AAF o Z 1#87]%(Green Technology )& 37—3‘3 il
3,000 FEZ F&543FS st . =3, A7
3, Ado]&-2AAFed HAsE I/ EAAEY dAHdeR
2 AFdR o R st F8E& HF (Green Race).
T Adstd AAH FH| JAste CO: AFRS oF Reste 7I1Fus HoF
o wet A= thgt 71EWs o AL s s

mb fr

o)

2

g3sta, FHEAAFLS 202039
25 ALY Fush 1
(e}

14, A A

_‘ﬂiﬁﬂﬁeraﬂ‘
([ 219#oK(199) )

= Rio Da Janerio Summit 1992
Unitod Nations Sumenit o0
Envonment and Developmon:

K| oLt ek

a7 12 X 7|HE wAHHUE L 7IFHE IH @t

. e 3R vk w4 440

SevEte B4 7% (Green Technology) Mg =71 AL A2 A% Fdzd
Yoz HAsa, A7), 2dAYA, A&7bs Abdel gk R&DHIE FA4}.
AR 19939 1290 FA71F 13 F(UNFCCO)& HIF3har 2002d 10€0lE &
AHME HEFoZN AAY 71T A=Y Fodtes AERHA FHE 3L
3 7]1Fustg kel t-&-aty] Yl 19989 4o BARA FA3| s 53 %%%
& AT e HAFNAYFE A3t 7|FRs ool dgte FAF
AAE ZtFA H.
20019 9¥olE FRFYEFHOE TIPS ANAS T 74 L 4o B
o 13, & AR HARNH/FE FEEA, Ag9A 2 Zd 7 Sem FA4H
ZNEWgig AP g wRste JEs Pt S FHste] FREA 2. 1FW
stol A9 Ysle AREHY ABFoE FAE AF H%ﬂg} FAFoR %L** 25
Z24943), 283 67) F2 Ropd AWy 7 o} AE/E FAHE 54 AF
%Oi TAE A
AREE 199995 E NEgAANE FTPHOE F3e d DY TP
o-& ii}ﬂlﬁ% Syt 71$Hs geA NS FA As. dA A A1 F
o)A (1999—2001 )7 A23F ZFHh A (2002—20043) 2 A3} EFF) A (2005—2007d)
T Al W Vst Aol FYE] o|PHUoH 2008FFE A4zt 7)ERE}
FFHA(2008-2012d)0] FHEH W F.
S-uete] ostatets HEdEFL JdEALE Q3 ojatsles WiEF AA 109,
R anEF AA 109 F=FUEA, 03 7]1F)
— 227k AF R g A 2aFE V(RS FARE) oA N2
NS FEde 719

rN

&3 O =7

T i RE
MRE 0 B

-7 wY

a3 13 falLalel J|FHEt g M=ot M



B AAE A4z 71T FFU AL AR ] FFFZH2008-2012d) FHe] 285
3 TEUA oY e 71E9 3 5de s WAL V|E] T FEY o)
oA 71FW3 Ygoz VENAS Ao FAUS, 24/ MESA, &4
2 2%, 13 A8, 7| 5o 5t BEoR AMS FEE ALY 37

FoEueEl ARe 20309704 AvkA 7)e9 $4% 98l AuEA 10029

ALEA 112 500049 AY =
SRS FAH7ZE st 2010 49 A SANLTEY; S AA s

E Aol gAAZ =8E 7]gola Yo, ol dFoz 2020974

HlE X (BAU) tiv] S7hed7ts AE5ERE 30%8 Addoz A3

1 q

N o Ho

ok
o ox of

o4
B

td

n
PR R

B AEA SAAZTEHS SA9%0 HA Juke dAdTE HA Z Rzt o
o, F9 YES By, 247t~ 25 HXY 24A.#AE ¢ 283 £X g 3
AR} FEEA 715E FHs, AR st C2AVtE FHFRAE'SE AR5
== 3 5, A 3He A AAAAR, AE 1FLE JEINYE, 7Y S
2 FHFANER HIEL 8387} 47 BRslEE ¢

B E3 247 wlES U] vl diE] AR BeE wolol de dAY NER
TR AT 2WEHE o]} 2AHVAE wEIE 6007 tE AIEFLE 247 9
T35 ddez A" AR JSAYE A HAL, o AFEL Ul A
LA A wEHY 60% 7S XA

B Eyge AEIAF B4 23 G4 2 F54E 55 A8 3719 Aye
2E A3, o]F EUAdAM 873te M= Hd 55F<Q BAUH 30% 252
2 ZF7 5% 4A. AFe 24Vt AEE5RE IAAARE 3 vk 5449 F
el '09~'13d7F F 10729 FE(GDPY 2%)& FAF AFelH, o5 T3 F
182~206Z2A(GDP9] °F 3.5~4.0% )9 F7F A asdrt dAT oz o4

B S AV BER 2SS 95 AFE FEdAME SAA45E 2493 Uk 9

E 11 vzt dxE 72 =4 I
FRAIGA Fagg FA94
A5E G4971F 23 20104
A AE2E AUz 2HFFA =9 3 2010
qAA 7E s TTAZE ABHAF %3} 20109
AN A o Fold F nulg Z3 (20109 ~2012d
e AxE AUA&HITHA 273} 20109
AuAEE A ALE AFE A JAD o735} 20134
AFE AMEA Afe BAERIEA F) Al 2009
l:x“ﬁﬁ 71408 2
A T AA-AAY ] AEAY m& 2009 ~2013d
=gt 5

ok A ARdelA e SARE(CO.) MZH7IE Y 2 gA A3

B AANHS S GDPY 17%E AAs= =71 7IMEY

48%, ANTAA =N 40%E Hsta 3= Fanl Agely, A48

S| 42%, A AHAHTIES 30%, BEXHATIES] 60%5 LA FFAHNIHL
CO: AZE FxF AT A% 7le/do] wi=A dad

A

=

[ |
o
.

Aol A s AFSAA 9.

ESPe e 72 BB
S]

Edl

o

off it
N

Rl oof ox (2 K

=
ol

968 3% 37 Aol
Aopy ofold 2§ i
A

N

3 Hzx dyAA=
[e=]

56%<] oy

PO T | .
B2 NTL) = * St

AL

28 57| "7 Y
w5 0% ) i o §5% mmll A |

&
A4S BRRH A A1 AL @FE BE
58 Fol AA ABAA oluix AL
BET FAE Am Aol dzEw

, HAY S 58 B3 UA AHEE A W
¥ =

of
w "
N
~
N
N
N
1
oz
I
Rl

5%, DEE FA 23.2%%F
AA 9.7%9] ©2E WiE.
1

&
gl rr
&
N

fu

offt

flo
[

bz
o,

rr
offt
2

ole e 2Y
A $F olRER Frhsl Wha 94

AEFECTHE Ho EJE

A e ARE 5 Y=

I
l =
F LA T AAYAIAR AA T, TFEHLE FAAUA AHES Al

P 5 A8 oA, AEEA Ade H8d
= v% 2dauggesst
= [e]

&

Ly
nqol i
Y
tlo
)
o f
ol
Rk

7| Eprbed
é7F;% UEE 2 ES (= SENIAY)
. 23.2% A og ” A | ,
0 B LG e
(9%) (5%) (83%) (3%) i l,- .
mmll =2
ES(EYHEEHY) M
&2l CO, Hi &Y A S =
(T. Oka, 2000) (79%) (1%) «
A M A of| A 2 Hzx 9 em2axe _
(a) LE.ELEWL‘I | CO» (b) A= xuﬁuﬁaf = CO © FEEel Moj=7|
= < =2o o
a2 14 AN FEEMe CO, Lzt



i)
A
{0
'
A

2 AGAA A 9 o] itEta HYE Ve TF

S ASE SdAaEF Jr 22 a9, AdVsATddA Sk K-LCA(2004)
o] =W HZxolx, Fdthstuol A 72 3 SUSB-LCA verl.0(20073)2 I WhH<L A
ZE AN (HE, +8&, 311211 = 31171 71]) Brivle 2 ZEad . ¥, FF
o] ‘Agkhk ZAF HAo ulel, W Aol #ARS(LCCO,) H7} ==
I NEFart FUF ESEoks ER2(1F, HE X)), EE, VEANEAE IS
A7) S o2 FEF % Rnom, Eiﬂr Ao v 7EAEES T°§4+oﬂAH
SRR ol EEFZE g @13 Hrig e S8l EA4.

nz, AR 9§67 sFAGAME AA Ko FRE HrU|ES gl o
5 371§ e /0SSR Z2ah s st d8Foly 247t H vt HF
& AYgHew vy

2007 2004 2009 2010(0] &) 1892 2010091 %&) 2006

A

S TNEE SE=H MZa FNED SeIE MZs ZNED SE36 MSs FhED ZE0T 85 JEME 520% 2= JIEME S20T IE FENE

3 'as 28 tiEE| 'as é—é. ‘Ilﬂwl 48 28 tWEp| dE 28 tM dE 28 fAd Z8 28 oA

MURIEY | MYUEHEY || HYUEREN | HYUESEY || MUEEEY | MEENEY | GANSEY
Azex ATHE Az ox A gx ge oy frex
7|8 AEH 7| g 7| g 7|8
a3z, BE dgz, Jgz, wg oy =,
by 24 23M 2M 2A

* BUHE - YUEESHE « HEEFESH |« MU ST« BURSUFE . YEASO o« HEEY
AzsH4AG IS clgs | 22 EAHEI| | 4 s2Z2 OEAHEY ECCindicstord] | MY It
sadogl pEcAds ) glmges 1d duzrlgy | Iusad Z27d
deisgss  HEPgas FAY * SUSB-LCA g ra=EEy - FWELY,

- HEpaLs * SUSB-LCA z27g9 g2 A EIY
28 A0l Z213Y lgHEE Mg Hetey
HIEENs 7gnEE Sate A
(e 5=3 oo Ho oo oo Go ¢o
=1 =1 =] =1 =1 =1 =]

d, AN A ARFNAE, £F 2 RF, AL, A7)
3 A g sol Rastel auged EAGoRA A4TEE
Ao Fe T 2 AF B8 FAs0A e A=Y,

ofef 22 o HES
R OYSHA T L7

AAE 7§ e e -
0BG
At 7|

co,

'y,

a7 1.6 HMEo|AM e

A,

A AANA G, 292,
AL A&

e A w447 1RY Al 58ECSALEE AT A 2v) wale] S 4
Fol A BmaEe Agsrlel 1 8 e fskel Astel AiAsh BoiA 5
o2 33 Ase) A 5o HAN TR Ldsscd 2ARAY Fol UF
B OEE SHE U7 A 948 £ S BA - NSRS de 5o A4
& FRARL F A, AT she] AAAANNE DAARS) wrzhay £

[

G

pl=A

dE 5L gagidy ARE 20079 o] FHH

oX

B3 WEY 2AE AN AL
BHFNE B771%08 2 Ao BE WE A 18Z(BHFLA A 2009-1035)
o Wl BEAAEAAES AW o, 18 dauES A5 287 Ag

>

AE AZom TAEC 98,

20104 69 @A), 2027) AFo] BARALA AE OJ%% Assn dow, 1% 3
2AAE 2 2o AZHO ALUG F4A2 FLIAE B, U= HEZ B
=), @4 3 AN F

'-’5'__1‘_“‘1*;- 4 D.]'é'



s BaARY AAARE 9UE AR @ dFA8s ATE Falol @
AT T84 .
% He71% Aol 94
s AUAEE FAHCE I HANANG FGUE Foto Tle) dHAYY F
4 B
s GaAZ T1ee FAZY Aeo] ofhd Fredow A FEY HA4AM
7le e A% AFAEe] AF
az Ng4 | AT COAIzE 8t B7HE ddide ddARe CO.49 H7h1Eel
HA9dHes gy davt ds
= FEuEte 201390l CO: AR oF-= ZHle] &4 Al ol A4 el
o] COz Aol =7H4 A o
* AR AL AAA ol olv fuete It vl 4 FYA
oz Ads of%
o = AAABERNME AL A48 AL FHERN nRITEA L] A
H
T FER | 92e 2 5 9s va 49 v g
= ATust BAE A A AL g2AT e ARPASFAR A1
gojs e §
s S2ARE AdAEE #9d SE 9 Az §3¢ Sote] AugEs
TRALA FE
. 172 = 5 ES 2] 7)o 13} B '
FEREEYe CO, Xi?:ﬂ? TE CO, B87)%9 Y9HYES Qo gy THREIIILR
A8 g
= AdAE dasEhEPEAE =l BE QA ARLstE =R
A% 71ZA 98
7h gaARY AR d37e AL R AR 483 A7 8

o, o ol

=%, A971%

& FzHQ A
m 53, g

A7 Aol Ay ofof 3
& F7h Aol A,
FRAAY AHATAERS] FHATE §

H
N

A
i
2
Al
rr
re
-
2
A
-
fr o
oy
o
o
v
E
=3
[
>
rﬁh
ox
9
2
>
oo
o
i

PA=E
3 A @A

A8E

i b

ke

AR @A o NBTLY WAYFS FFHoE Prise AMARS
140l F8. 58, LCCO, BolA] tgyast A4S 2eid 24
=8

ZE AAGANTEH AgLANgY AR A AT, 9,
AAge TR LCCO, Bt o, 53], daxzd d4d

o] Bopz & A= AF Ao F4a.

2
=2
3
i)
Dol
o
o
1

Iz

13 HH7| 2N/ SHolM SANTE AMHE A7 LN

4]

3AF &

2030l BAUH] 30% CO: M7HE fJsliA Aol e CO, A 71& M
o] g

A AAReR F2E YA ARE A AR A F9, Green FH =9
TYPvEE AR Aekd 5497 T8 A wheh 2020 1 F 1007HE AFY
L1

H71E HAAA, AAE B AL, oA =23, hAHE] A" 53 A=
Waste A 2F

TZE LCCO; H7/MHE =9 2 LCCO; 34 HE #HE 5 #AAA LCCO,

€4 54

H1 m:
0 =

g
frowe e

X
2L
il

AAH =9

LCCO: & A#Ast7] AR AdAR] /NEe FAde st A&7t A

CO.2 AaE AQARe Ade Aziolel HANAe B AF AA

CDMell 2]3t CO, Al Ao AAANEL COARS AFAH ez CDMERE 3

[
&
N
il
r;
jina
4z
2
il
off
o
ok
oo
=3
@)
&
2
o
ol
)
[l
2
il
o,
ik
o
2
Lo
=3
)

EE

g3 3w




23 JIEMLHE &

14 718 "84

1. 718 w7
A AdAEY A YAFN(YL, ¥ R FF, A, #7] F)elA 2
{TQ - HE o) AseA(CoNE AAARS nestiAM HAiste ) A BaA
Al
—2mq e APAE N AT F ol AEEILE FXE AT DA
B Sy BA9 w2 A
= 71 AEAFE ¥ CO: BAH 30% ) AL HD AHAR A
i i g3
AL E2F |« B2A7Y AR CO, 9T AF AA
= gAY HHAEY LCCO: B2 3 gaghdl A s At

B TEEARY AdAE, @

pai]

A A F710 A FA == LCCOy(Life Cycle COz)

AEAEgEE TF

i R 4
A7DANBHE ol AFBLBYFE AMAE
2 ARFER ATEAFY T D AIREE

ALAS A8, £F L #F 48, A7 X
_E_

ArgsuAE A4

3
izh

Jot o

o rlr

o%, AMARS A ANFNBE, £5 L FEF, A

LIRS B P

COo: BB AR7&E, A4

ol

=804 = A=,
Az Az 2 AR,
A|

A 7<=,

INT

A8

CO,5 &83 A Ax7<, 34]71% &8 AEAR Ax7E, 18T AEAR

m AHARY BaAF 71 WAE AR 44, 2
o 7 @A BAHE
o % A BT P,

]

3y o7 sfutgofo} s,

Tx= AYALE A & E3
Z

olg A% F& AT W&

- AevA ¢ @A AR dLAR 7E

- AEFAE B AAAE 59 CO; FAY # AL Ve
- 71E A2AgS} AEEE AdARe V)58 B A Ve
- A AAFN(LE, AF, H7]) FX CO, BT BA0] 753 CO, Be7e (B4

g A= F

443 Mg Best e,
oF 37 o8 A3} AU
JE ATAFE gvstel 2
AzBE 5o A&
FAsl0F Bk ey,

BB AAE JE d7s FERAE BAV W Bong AF7)Hd glojA

£, ALIAE BEA BF A§HE B3

BE IA & dart 9. T, 729 A

A
Rt rg [o r1r

H

)

QA Avel 2 BPRNE AAshn
¥

AH-EE 9 8710 Ate=w

=
AEAFY B2auEFS 117::“3}7] A e s A AeF7] Skl COz A
#71&, CO: T871%, CO; A2 71& ¥ CO

5
=
| E -

=
ps

il
My & U & ox

9
o



- 13 -

g Ty
st L
2o Pes
G + =
BJ W T W R
m w2 i <4 R A0 &
2.0 ! R A
To? B3 T 0w | 2w
wmmﬂ o % S R
i T oo = © slelele
ol Bl N @ Ry S| oo o
T Ho o %o b %@mzowm <Al ~| o0 | 0
Mo = ~ < ™ w M= a m:fif/% o Ol O
63 ~ mSpEE WMW%MGS W4 oo ol o O] 0O
— F IR il STyl Ay 5 0lo © O
= - T ~ ZUWARR - 0l0|0 @) O
T e T = ! 909, 0o
N = B =0 o - ellelle)
I N T %0 &9 0|0
M,Mw - ,;mo o i m%ﬁw oo 5 @)
~ o < = N e O
oMo WX — e | ._Mn O
% zo _ﬂ g IE T = 3 _
2 o Mﬁ mg Ko HL » S E oK - 53
= E#e rof ﬂn X w m_‘m_mzl Rl 0 N = oo {+ 5
A J]:.W,_ e P T X ~ R AME%MM RSy a T Tl | B
X - ) a0 W o | & o ~
N~ n % oo | o SN i %\ iy R
- o o O T o & Bk X o B
]mg._,&]ﬂﬁc‘mu] mmm © oF N | @y <! A |2
T TN o _ vz Bl e g & E |w
W mru i dy R ) ICE R K o L= ek L -
agl ~ X i = ul o o w= oo 3 | 9 > Ho | w8
i o = W ks _u o I S TN " = Aﬁ % = ® iy o
oo w @ by o 5 Zx wal 92| |5 2 ~ o X = | % | o - = | T
T = o W B ~ Ol |R® wel w2 al N L B ek i o 8 oW =
T e B K > 3 B |53] |58 = Il . = EE = w |5 K
+ B S K o g2l =% 29 I w7 Caici H.,'
e R o W T M m || T o = |
O NR N H K| A | E | B | %° w J@. B 0 3
O = M IR ® % & | M
~ DR = o [ | D2 o W N W[ o=\
~ L4 B T g o Ol m XX %7%@. edl = | %
=W o = B 7 ol ja T | o N r ~
o T wxat.] = _ 7 uamax‘_ﬂ'ﬂ'J‘ =l R m« oo
G = | ¥ PEE i P\W |3 : R | & |z W
u 5 o (2 B £ === oh B|w doldo| = ¥
~ = i = 4 |4 | =2 = | = | = gl Il Eny = Mo | ®
™ — i) W == || =" ; o | =
nE o St g o e Y <
Fl — | ™ 3 < 7 A= - me | @
| |m < B R~ = =2 B e
_ — 5 < o ~ | B N "ol wr =
< S —| x| ™ BT N i
™ ™ = 2= - B
— —
B T _ ~
6y ~
3¢} v < ™
= H oz ow
=R
& Mm =
] <
IR -
T X | ME
SN
= o= CI. Wﬁ
o Mo M op o < o
ME-Ra T o
& A 5 ) o m )
N A g Gl = o | & e
e = = =u
W ® zﬂf T R - 4 2= s}
£ GRS = ol ~ WAL = 0 Q
) = 4 m o2 o o T Ww T - ! - T RO =
W@% dﬂmm = ) W o F L &
=~ ™ ®ER 2 B W | =
T o 5 <X B Ly m | ™ o = O R oRE| A i ; = b |28
S X = R 2l BT i o <
T3, s o K Floa e R R R TR B S| o |fE
FTCE I ot TIEEE|re Yolelz i
! — = Pl T . 7 I o T
354 IR > EL,;SLJ 3
Tz B J R i S ) ﬂvﬂh:gﬂg = =
RN o Moo B meynm.m gaﬂ%ﬂfs%% )
<0 - £3 ~ o 2]
ol o w | o @@?%mﬁmmhww&%%ge@ ) 2 b &
g oy o B N oW LN 775@3?%%7ﬂﬂﬂ & = g 2
0 no%ma% =™ 3 ﬁﬂ@:.;.;.ﬂ‘mm =) T m|Z g
0 To = X | _L 7 bl . s = B B OB 3 _ o Z =
by = K = o T . B B T 8
X p o = o = r - ) &
N- rxe = F o _ ﬁﬂ . .
4 TE® ~ N ™ 5 X o o ~
K BRI i3 P %o & IS 5
g 5 - H X 2% X d 2
oz O W o B w o B =n 2
o ~ - wr prr %o X w =
i 4 o MW G o | X 1 B o B g | T ©
o N T~ w o s ® |7 ~ g
] T 0 gel = (s < NE D g
- T X E g m | - ® =
gz o o I a2 i N i
— AR T e N TN =
- 1} B! N ~ o =
0 T S X o o 2 i BE = | U E o
N i ﬁfr?& SR B o " oK S S X 5=
N d " . < | m N S = X l1E%
BT g - = . X BT
i ! i = T _ . o o~ | 23
n w = — ol S~
= vl = _—
s T = B3
- 5 B i T
2 | = 5 |= | 2|z
5 | o
]




. 18953 3

H4  °1: ZTNEE +) 4“0 : GOz Z51%, COz S+N=

_ ‘ AB-lIEE RS

C0z HEZ

Y Az
(1) CO2 Reduction Tech.

[T B = T WA Y R By M=

A+C=Hi== 812

o
Kl canye i
= <y
o
=
(=)

! AlZe Thel Mz
(3) CO2 Free(Zero) Tech.

0z HEE

s HE B2
—

2717 A
ATSH YI1F ) 2, B2 o2 (4R
zeldl T

@ @ -

AZKA 715 ¢ i RIVESE SR IP]

S gl N

AZSH 747, B YA S g

@EY b P ]
B A B Al ARL @

-

a7 23 ®#I1A % FIA

T
Hl
el
o
e
-
N
ok

AR AAAR A& Aol 27} Ans =4

ox,

=k
EETC e |
i

Envest2
ELtd

> dHF==2| T MoiF7| EHAAM CO2
Mz HTL ¥ HIPIE HE ER

S HMIJEEZE LCCO2 BIIE HSiME ZMX HETFZE BAUEFH(LCC02) ¥ Z218
el Z=t5t CO2 2IEHy MFH H

g 25 AdAME Moy gt AT 71E

_]5_



71& W

1

ol
hi

L

bl S A4 A4 A4 BRI

&8

R

T@e] 7t

>
=

AA 2 A 7]

oA

=

+ 7] (Sustainable Development) ¥ A-&3}71 7}

L

Al

k<)
24

A

[s)
3

a4

m A7}

) 71 el A A4
I Social considerations

=

(A 5

=
=

kil

(AA) 7€ M

A%

A

[s)

27}

. T N il ﬂL o3 - <
T — ~ B ° —~ 3
! i == ° U & 2 7 i
- N R T X T
~ B oo o JJo o gl o &
Hp BTN e N~ MW T d #
{p e W ® o B N AT ~ M = " W — ol
~ T ST o a T ) S go iy T o~z
3 T oo ~ e W - ~ Eo w
- T X N, N = N o W 5 o Hr
ol <y i ~ ™ = >
= I Wk oo m X R - N
G D GO o . g M o =o 2 B! = B N
- LR R T w = = 9
~ um _uﬁ m W o Ao m T Mll = e NOT " X oW
B oMy EEW Ry & R S %@ZT
t+ = TR Ho BN A = i - B o © Wy N m.ﬂ ,th
ﬂﬁ Wm‘_ﬁ%%mﬁ%ﬂﬂ.fﬂ "X P ok T 5 7L
W T o o B e o N MR r o AR
% b M,%w_nw@g_f?%um I T2y
B Wm%mﬂwoﬂo%ﬂ%& O T T
Rl wiemar g % wmmemgw | F 7
R A s Moy NP TN d W T T4
= N {p ™ W o N .o ™ o Dy _ = oM
“HT kW o Pl e = w8 xd T o
wﬁi%ﬂ%&mﬁmﬁwﬂmﬂﬁ%1 W@UQNE# ,_mwaz.wn%m“
RS AU ¥ o ~ ™~ X I 3
b TR TR Pyt R FrefT. Azl
o T oo KRN SN T T W o x B
K s twe2 g}y P d EEmxY
— ] [ X 0 3
R A DT oA SN M@%wﬁwaﬂwwﬁ@%%
do o wr U U S O I g T N oo N TR
N = g S Tr " o o HOR R = T oW
Bl < T o L » Mo N O®ORT %0 ; = = p dp 9
N o® - D Ko K G T o m ) 70 % N 1_.__._| o o M - B %o e K
io? Wood X ™ ooy ot = oo I S G
o T TR E g g vy - P r AR PP e oo i X
TN g AT BT RS g g™ d o R g R T
P e Dw LT P o T o A G 9T HTR YRy
%W%ﬂ@@%zﬂﬂﬂﬂ%aﬂp%_%%Jmna.meﬂmxﬁﬁ%%
! DT TR T e < N R TR e
2 TR TRV T TR TR STV TAS T
n ] n n n ] n n
DY
w MERT
K
° & Mﬁ BI0r ﬂ._M__._m_E
£ o
8 E
58 £ w A =K
o = = B
=2 nﬂs =y = o
S ) @ Bo o . W
g3 £ = R 4 I I
£S 3 = TR 0 @y e S RN B
S ¢ = jagpa gal | DRI~ B ) WOE R
58 _ . r= (8| g 5 B R 5|0
o E Gl N o= BB m 2= = R=
S 5 ~ 2o ¥ Rl %y R BR
: z + o K Kio <l 4] _Au__h
w 3. 1r
o] xJ
5@ o
n
£ e A uﬂ m
=] — oy T
5 o W ] £l
8 £ » WX R 30
5 T 0~ Kio!
X = 0 oo ® xodr
3 o o N i
m o alq 2} ﬂ
T 9 o T ]
g3 5 f wHn
£ = © !
= &) s c W -
o 2 E '® = " ] I i W
= e B = N N e} ~ o o ok woD)
w = Z 0 ook o o B T
w = | — — ~ = Ll__g ~ i
o 0 T o ws |y wﬁmﬁ Kol |84
~IH oK - o 3=
o Il n & = o Wm_m_ W 50 g mz@ ﬁm@%
0 m ~ " ko | || =® | |mgw| |RTI| |SkE
[+ 7] [CIRh om H8E| |Blw| lyx
n x F o 58 107 mE =_3
- -7 R ol w3 22~
B AW o < " 7 I

+ REPoll AA]

et

Al

_17_

_16_



24 Zue9] 3 o RN b 715s WS FR7EAY

1. 29 AT 2 2By B SN e MEA Ao FAAAE shdsda, 71 e WHFHARE F
al WARAL] Be7IS TF — 1999~2007d7HA] 33ke] A FRRAGAHD)E F
i

. S 11 B A
7b ) ZAEF R B T AHR

B EgUAe Aus AR ALABEL EREI o 7] )
s Fuse F9

€ HARAHoRE YA - "J“d@i—‘.‘ - EAYY TS 2EE)
A (570, 2008~2012)< dled F2

B 7|FHsigS zﬂﬂiﬁlg-‘”/] Fauge HATE 715 fe=gd F3sta
MRS B ABLALSE FHSE AL X1‘51'/\(Low Carbon), = "é%(Green

(1) $2uet =447 #d 27} 33

B =44 AAe FA5 B WA 2AE 2 Auass

= 5} e A MRS Q3 AAET Ak Z =AZ =9 x3}
Al ‘“ Ej—j"] 1 _l“loo "’lii-_. élﬂ ik, =, _6'15] T "4';('“ o X Growth)A _—r,_—&]
Sl= Z KN
s =ZrlAge %,3}04 A . o B AGE AR 71T 9 FFU AL A1 o FE 1720082012} o] 23S 9
oA SRR SO RS s SAdEsh Add Svke A4 5o S EFUA o PRS2 3 SO WAL ABe AFUBRAF B
oyl A7)|H o2 205097%] ©@r|H o2 2013974% AELe 43 A Z1FHE o R VR WAS AP on AU, 4Vt WEEA, 247
= A0 A =} i [e] 9 o AF Al [e) 9 ol - _ -
m = 5d AR 57d @elel AA ABAR R 2009-2013 6] AR A o 2 %, ¥ A, e 59 5 REow AL TR AL FHs
Aere AN T gL
IR
¥ 23 fEjuat sMLTaH HED Mo FXZFa)
IS 940l RO QATIA 2= U I|SNES T
ou:lul— =] L:]yul/\ X 6‘ 5] Ao 7 AHe A A E =
2008.08 1988k g5 E e A=x60d 7IdAbel A FF 609 F7HA| q & S| TRt % A4 9
4% A
Joosog | FEBHISE AT NFERAE FHARAD T
' Sk E ML) A
Ak SA4G FAAA AR
200811 | —/1FHSRAAA, FANUALDH, ALHSRANN 5 42499 F
e 3
faE [ zssa | =mssa || amwm |
Joos1y | TABAALN Y FHE 74
' —ARE =444 AR F7, SN/ gY BE 5 Az VI [ Sym— . Jpuroiyg
ANRE % e A D SATIAY FAAL T Canmagen || CEIMuEAS ws || HIES A
=998 AY 2 o] B FH(NEZEZ)TE(01.05) - BaEe o o e e way|S
200901 | %471% $42 AR HAIE AFANL FEALFY - B 28, A% e
[=Ne)1=-1 bl
=489 W IRAE Aussd $4¢ ARAARTANE 2 BRA oIS
25 sTEFY
W SIBE = 2L 9l ol 5 = EH&'“ OI:IIEI. ?* EI-"G!E! Jl-gl.
yovony | TAARAUN FATY 9 1A 995 AH(02.16) olmar o= e
T ARaE AR g R el 874(02.25)
200003 | ‘=444 FHAE 9 5Ad AY SR w43 sl e
2009.05 | ‘B84 27pAE 2 5 A BN A o JIZEHATHS T O :21?1;;3 fgn HE= xR
- P— - - o 23 o s
2009.06 | =4 b 2 5Ad A i@ olsBAA gAY o 27} OIMER| A|AH D=
2000.07 | =447 SR 2 5d AL HHUA =49)
2000.08 | =745 71(20208) €A%k AEER Adele BE . e |
=% = SH{s (=
2009.08 | mAw% - ALY BT YLGH SA9) e EX =TI slTHsdsrIEes
2009.10 | H4 =it Az A3

2 28 7|FHE 4% TEHA e

_ 18 - - 19 -



Jf
)
oX,
o}
H
N
N,
2
A
N2
(92
=
L
p-)

o

= sts B3 AAGTHR AR E FAC FHE AR el uF
oZH AR R4, V19 A I dIHE T AHA, BA, *}EH
A Gel J1E Hnge AR 93 Tk FFARFOTN wAYFL
FR3ke Aol w444 T,
WE7hE 5A8% 7 wel FAHJ] FAGA G} A, AAgE s wk
g3t FHE 2ol s7id AP 71Ee] AAEA S AgAe xpEstd =
AgTolgE AR Tl g5zl srid Aol iR 54474 570d AlE
o, ZA4YY Z7MIAS @A) AF 59z FIAP gAY oeE JHH
2020E37LX] MIAH 74,
20503 DHX] MAH 50 s 7= ZIY
304 M=}, 100 BHUED
1. E8N 2aTA AR
J|EHY = X-IO =1
o AX| Xf2d XS - XX B
7| g et M gAY POt
A =M R ST
el 5. AIRIQ| MY Ol mAMMEY 8
6. AAPEO NE
7. SMBH I8 =Y
a10) & ML 8. =SM=TE - LT XY
57]' Jb" 3’21_ | 9. %gﬂ :Anus%
L 10. MIAXL! S48 ZE=IF 7S

SAAY 271  mpE
0% ~'50 ) ) ‘09 ~ 13

24 SAYT 57 AR 10T A Lhekd X
T & FAAY H&
C Y] Sk AERE A 0 RRY 450 F4 5% 59 9aE Fobke ARl
2e3 L= 2] *711 ol 58 Sl T2k Hole ABTd
LA7IAZSE | BaESEEY B2 d FUE B w9aE SEETihe AT
C % PR S B T 0 T
v UAEES e R AuA] Lede] A0S B UA Adnlaas ARE 78
A F-AUA | A AeER 2 Pl BFg)
24733 =AY qEE 9 dReEdEeRe) ok
= e g g%
. 7153, 7l-r“*3i}°‘ﬂ~7]“J 2 Avee e § 27 hAA 75
» J1Fdsils Sagee] st
PEACEY = B HFEFAA TS

HE&9F 73t

1 g7 A9 5E B AR £ 41 B
FHae 58 59 /150559 9018 2 Bl
AN TE I 71E L AL P

QUAA IRAAL E 71T DA 3

=471

1

43593t

e APEEE BT SEA Adae Bal SAVIZ FAe A% o)
EA7)& R&D FHEAAA 75, ARRA T 547) Eﬂ]%‘ﬂ]?ﬂ 738}

= A7l 4831 B8 547) *OIZd ERELES]

A7) ABAFALY 5 AT eadeE 1

A AEUGE AER S BT 248

AAANIA 5 6T FH H471exe10) 945

2 =43t
2 =949

FH0e SR 54 9 SAAGAA S
AAEBY BANYTE 75

=4 F2WA7Y $4S B9 F2719 w9 At

(]
3 L ANFEY SNFH2H T
RAITFEE [ Aueae §4
153  TRIPE] AEI22 4

543 A 7%

HEA NS =9 3 eaAg 898 74
=7leaddl g AaE Ae)
A FAAGE N, S0 TR E7
719 w47 AUE B, 4718 QB ERE

EXY . 2977 *ﬂﬁl e
- ks BEAY L AN, SASFAT B HAPE AL
i 959 B ATAY SAAD B8 9 VIS £, T 4 DB 5
24 Qlzel 73
AR ST AR A TAE w4 FEET 75
SAFELF |« AS5TAA A 2 2SS DA vl 58 58 SAAZE )
9 =4 AR i 5 SAuErdeRe] A8 g g o8 243 SAuTAA 75
AR & SmETel AA olg 948
gue | IR S GUNTS
- EANBY AR L S B35
=
h él‘ q ‘:g v A 24 9 LA
22 =R A
AAA 22Y 5047 Aad Eee 2
- =A% mow QguE W)
=432
" R sa49e saR 27t
7 74

AT E S ®WojF= 27K Green Hub Korea)

_21_



(2) = A2 Aol F3784(COx) A ¥4 AH d7

b 54474 #d S d248d B3

B Py Ags A4S T4V st Ags SALZ7EHS A3
EE 2ol g7 =88 7]gola o, od wE FEIHFFAIME A
B AdA @43 E g AASd 2 A §AE gy

7 25 SaUR) SAMTDE AU HY £
s Fa31 Ug
ol 5P A=60d AN FF 609 FANAOE Adi
2008.08 i A
2008.09 Z1FAg &S gg VT dsulS FHVEAY S|
(1&g 718
AUzl deky X84 F8 - XA T8 A47E 2 4 2AFEA
200910 g 1z 5o Be ARIERY
200911 2020 =7} 2472~ AEE RS EAEX(BAU)WH 31% — 54449
o3
2010.04 Aga 5493712 A8 - 54984943
20259714 “AZIUA AZE IR - FEAFE
- AFE dUAEEETF USA=
- X8 A5E ASAE
- 18 FASAE F
201000 = oloas Az EAREARA A4
- 4% W &
- g Ad7E AT & R
- 37 AZAY F7t

il —[ =g ]—[EEE *I‘E%]— =R Ay

[BENYRIA] [azas
E?E Ol X “axl opet =S| FEI|E Tl P T
oM J|1E Az

/

\ --------- { EEL] ][ H=xY W
[arexi= o1z R AEEe
Al

[RES 2y HE X
g g b= =p

Ty A=
AT

a7 210 E&9

—ojLix|Eera 7 IlE
EB AN ) sz maoiE
alc] R E RS

[BENYT [REUHYT
A >l A J|E
TGS EA HEALIX| —HuP HSE AFHE
RE Sl -HBOILIX| ZA&TE ATHE

*
2
m
b
i
=
x
3
y
x
AL
°
%
o
[ol
o
H
Hm
o
2
i,
x
%

A7 A4 AE7=

m FEGYRE 54 A4VE A4Y An R NESEE IS
AF7)8AY vhdstel edatn Jlom, FxA 54 V&AL B A 2o
AAY A3EY FRE whor HdAsta 87 rlEEokel tisl 2470 FH A Al
Al

EEELE] )
H&I|EEE 80~90%
SMBHIIS 80%EE

OfUAZNXILIOF Al
7HH TY

HEYLY
30% B

HET AL QHITH O &

20% &

7ol

Al
AIEE X MAH F=

&7|& RED HUE F
B EE Rt

EVEL -1

CIEE AIEE SXIT2MA =

ﬂ

U S S

N\ )
J

)
21a101%| {012l J

NN O
x
A
ry
Iz
(4
(1]
IH
Hu
=
>
4l
H

EoF (8)

174471« 18

131471449
271199 A

2.4 3/ =5

sEad Ay S A% usHg A
493, ASF wFAto]E9 &

5.4 d#e AAS g Aa g 7w g
6.5 AEANY T FE2WS

3.44 Ay

771474 7] A AU Y §AAA 75
8.8 AA Yo G o] 7R A3t
9. 734 He] S=8st H4F

408 FA/TA

10. 32381 479 st
1134888 47 AAs

5.74%7%

12.3484 4 87374 243t
133 Ed8d 43
14348975 249 3 AE8 £

=)
E
R

g
Ao

1582180 A8 ok 2
16. A1 &A1 d7sk
17A8E Ry 71e9 33

AA 4

18. A8 wFEAY 2498 & S 233}
19.8% % ¥17+Eok e—Construction 4+ 7|8k 3

AN RS -

eIy 204487104 08 ABe] Fi-REIN 75
21. 48NS ANARE 5 ALE AF wg G5

22.4HR&D 7% S5 8 FA 584 A

8. 4R&D =

23.917ke] R&D 43 E 98 AAA= +5
247149 o|d, it

_23_



(W) Aerx AdAE #d 2y ZA (th) LCCO: 7= #d = B4

B AAAE A7 Nd L HA7IFEY Global Standardfl 33 B ZTYolMe AF IFrprukagd 2 7% 2AW Z7EE 344 FR(LCI D/B)T*E
— AR B Hole] R&D EAFEE sy, AXAA} AXAE A QAN BE At e & 1998 el LCI DB 1587 -5, F7F4 2.2 2005 1371, 2008 3270 & 5
ZNeENE A5 A (A3A AAAERZT72AZ(2008~2012), FEHFH) stgd.om 2011d7A) 5370 AEe LCI DB A/MAS 18 Algoe] A8 .
= A 2 AYIES AAEE 5 AISTAAA AeAFE Adse AFYH T 7 B e ojM e v 5 vt Ak A2 (Input—Output Table)' & #7H3tal o, o
S/ F5(2009, FEH SR Agol A AMFEASFY FAAFE AEAA FY dDEA REFHoE 8T
B 85§ YA 7AA JASAZ (X2 AR/ A B ) F Jdo, 5 AT F9Y wojxe A olH, AAAAE, AWME AF 5 2
- 17194 SEFE 5 1E&E duA JIAAY] By EASE Hete] ARAIE & o] TEFE URHI o d FE3r)ole Afe] EAF
A ZAHT JuA AuEE 2 FANIZEY AS7E 1A AF diste <l B SEIHGEE 20109 AIEE A o] 247t wlEF AN ALt AR A&
= stAS.

- ZF 220% V18R dEFs AFol JF A5(20084 7F)

(e} = -
H 28 LCCO; E&7|& &d HASE
B 20059 AAA7E AL ol AP WE L o9 WAL AGse] A IE .
¢ ABAH0E A AAYE RIS & 5 e ARF A 7 P e ———— e
- CTTAE ALEA DAL AVEY & U LRAYFA, AFRALAAL A= Graas E 2 AHEA CEREEERERED
BARABAAE| B2AHEAANE
B2 BAFA ol tFtel £BBAS RYoR AEES Y P FTI P
R : = Hshe 373 Fo BaulEde | 49 47 3 AdS R
- 20064 129 AAANE ARE 1 5AY AL (2007-2011) Ae | @A8%e | UL auh | adeael GG s | Lo 4GS Asee AT
— 20079 £¥EAY AHAY FFe AT oA FAASAE LA Fofske A= FABRE A=
B 20059 AZE AT AP 8 FAL Ase] ARBPE Tol 22 DD A7 s | 0 | aedsazas) T
2790 | A S 227139 AGE AZT LHAFuAE AE / e, S < N ) »;_]_73% @%’&‘ﬂﬂ%ﬁ%*l—?&@%*}—?%
‘ﬂ ool'cq [T ] ‘4 H%o ]ﬁ' T ?— H ] ] ‘E % @%L%&%ﬂ% {Eﬁ?ﬁg{?@?]ﬂi‘d, 3} Q’%‘/\\_‘ﬁﬂ%‘ﬂ %7}7];&: Z]f-];é@i 73_\?_
= o TEH 5
E 27 H712 MBS BY FL NE HE <KE 2008 HYUAM, HYE> Zf—] VSRR |y i g | AR wedn A | DIRIE AR ol
BA7I# HE % A aking 37t =R 7)eA, AAA, =
AFA Al AEo] AHA H7 AEo] A Hr} Sl E_ojy 17878, =778
CESR TR ANE ARE (A2 ATES FAe7] AT BB way | PR RS R AR ST swpiel el 28, 9
=
e S A Y ArE 7 el | e+ 1A% | A7 EAE e ol
ANES AW, ARG AAS] FANE .
Eﬂﬂ% %E]]?j = ] 0 =4 e?0In, ATY= s m R (00g
s 14 3 2) g AE, = - '?(4337
8735 el der g TR AU AGAT 5)8 ( = 16“02 €02
DL T e, agad gee ARl S ;
FANREHE e ane A8 299 A9 9vE 2 N e ® | v, ae g e
AAANE ARG [AAAANES A4 A L =FEAY A 4| 7 e - Prst Fg7Rel 3 g ud
L R
0] BE WE (843 N 242 AT 2A ba e * S
3 3 3R o FBA _ _ ool sl me 5 PY m 2ol TE M F3 = 215 ¢
SRR/FEATT 7;&:;14 Z}i S3TA AL AHFAL] 59 oBA} 27 xkoﬂﬂ;&z HE W71 4 A B3 HE A8E | 414], [EE xil%&%%l]z. 2010. 1.13,
AE% = f4ge FA T
o o o= T e
) FAHEF AF A _ _ “AES AR WA Be|  Bho] B AR BBY Tl S
a5 QRIS e S e g E A9 | Yeded | Andln 490 | UEol ERAA | ane Hheias e
A - - S h=R%] ST O Al . ] = 3} o] el
. 1€ 4s8hs 17 AL | AR ks | a8 me ks | 9T HOT AR
. . - |AFE AFAAA ALS W& R VESs ot 71
FES P axAAAe g | T T S —
EEECEE 5 o m= . SH] § Aol
AAH 75 A 2L AEE ogF, HNE AAEE AR iHJZﬂ' of| A
197189 A2 27 @ | e #740] £& - -
AdH71E89] L8 8F el AR A2 7 Azo] olH< ﬂl%%é§%°l
=

~on - - 25 -



1}, 2]

47

(1) =919 %444 Ba 71373

B oS FRIEL Ba oEd A4 Hnde gyste, 4% - Y Eoke] Al
AN Qe A8 =044 32 2xs 4Fetn, FARges 33 F
E 29 ™ MA< J|=Hs iy Z&F
TE 2248 0§

EU

A ATH BHo| A, 0|5 @ Fo Azlae) WPl Holsh 7)E LEGPPEA)
14:x4 pa=-A=ng ZHE“ ZA
# A} ojdr} 2Col} 2B JA(U7)1F 4712 F& 550ppmo|3h)
Climate Change & Energy Package; A9 ('07.3 EU 439
= 20209744 "0 tiu] A7k WS A 20% 1S
i el AR 2 A eSS 3097 A5
=290l 507 F7h MiEE ZeroZ 4

o) 5

WEGA ofg F&A RS wAHT 7leNT 55 B9 Z} 14 A5E 74
17974 5 10697F A A1k 20% 245 2 ARAUA HlES AR 3% A 15%=
o712 2(07.1)

¥ AYIYoles 2471 wlEE 209714 25% #Eshe Wk AAC06), 29 7] Foll
*1 AN S BE Y

Sanders—Boxer, Lieberman—McClain et 5 10997] $159F A4 (Cap and Trade WAoZ &
A7k 2 ARD

AR

ARa W oo T, A= 5 T8 HET] F4F 4 de fddsty HEd de
Post—2012 AA] 5%

Cool Earth 50 o]JAME]E, H£('07.5.24)

- AAFAOE 205097HA] @AlGTE Ul 50% FFEE A

= A 90l Qe AAoUATIEY S wot 15 2
A 23} gjde] 700 #3t WE Ao (98d)

'

08 F vI=& AL AA o] 240712 wjE AHIEA)

National Climate Change Programme; 3(°07.6.4)

— 20109744 GDPY olUA] &u#H 20% 743, AR 10% S =3 A4
- e A B g 2 U] S8R 1459C0,F A

- AU AS R 20%E st SHICO,E FF
20209744 GDP® olUiA] ZH|EkS F7h2 30% 743(°07.10.4)

2000 39 71513} =2 73 (UK Climate Change Program)-& #1331 20103714 CO, ¥iZ

== 20% #5& S22 st itk o5 A FPAEA} Al 820% s FASISIC
715 HsiaE AL 1990d 69 AR o AYE W AR COAE AT (CO,
- = o Reduction Inter—Ministerial Working Group: IWG)F#0.2 vl E|Q]ch o =] F5-& e 4n]
TE | R gz, AR o §ExMely Azl A $d8s i 247
AEE F8kAL Aok
BN | =7 | EEA AR RS gEAR Hol B} A4 5 vl 52

_26_

(2) =9) A4 Aol FF378H(COz) A ¥4 AH 7

Oh H44% Bd F9) aEAY 39

WTO A A 3fell 4] UN, OECD, ISO 5 F42E & HAFA = CO, A7l o3 A

T3 WA, (&7t Al 2 LCAE FAR AFAIE] #Ag A+E &
5 Agen ded BANH A HL 2 AR 5o 44 FAL AHH 3
%
OECD=7} A oA &nlgFe] oF 30%7F AFF-EolA A, 19999 %E OECD 4
=52 Sustainable Building Project® 338t &S AN S AT}
i e
1990 d] FxRF o]F AR M Ad A ZAAY FF F ALY FFS 53
o2 IR A A g & 4
E 210 F2 Frle] HMEE BANY BoHY
=7t B2AZ AARE F7t FAAG
1= =7} 7453 National Construction Goals, P]= oW A4 Vision 2020
A= Rethinking Construction: 1998 Egan® 114
de ASHHEFF A3 3 ¥d 2050 3
A7V = Construction 21 €% : A2k A4 413}
2010 2013 2016 2018 2019 2025 2030 2040 2050
wivi 0 B
ws 4 b i feesms §
0= bl E L E@ plisi i
(DOE) o Puy i A50% =g 78
HIZ 0L X | :
22wy A 2w | ; 58 |G
= 1=1T]= : : : Tacse | : +A!:u'.+;. .3;"
Ll & & oE |
= GRS o .
g; AZEN T AL ﬂﬁﬁ.:_ES !
HEIE ge L [eE e | ueaw | !
HFH | : EE 7" A=3E i :
ol= Al i i i i i : ' : '
= i ! | ! | |9 Met Zere Ensegy Building
HZ0HA  [23z= : : | :+

a8 212 =2|2| Zero Energy Building(ZEB) 2 =3t

_27_



211 AHEH HA Fe3o HAY

=71 A4 EA 3 Y&
UN9| 7|$/is} g A&7bsad 3439
UNE 2141718 8739 A2 At Zh= B3] elE 58 '$47 7ol B3 UNF

24 ’43]9] Agenda2l: Bepd alirjlx}om&, 1992‘3.' Z1FsoF Al 33 5A43]2](COP3):

@) Y& WE, 19974d" 'A133} 7| TSI FAF 3] QmulAo} W], 2007A' 3

= UNEP(UN Environmental Programme)—SBCI(Sustainable Buildings & Construction Initiative)
2006 UN9] 3741 E(UNEP) 9] A 9E 538 SBCIE FAstL 'A5EY ouAe] a8
olxtglgkh HiE o 2 S 9E AdUbs wHES AH
AR AHAARETH(20073) A 0]3lE EHo2 3= Net—Zero Energy Commercial
Buildings Initiative, & 73
= 2030971A] w]FoA 2ZHE BE GF LdL AZouAEy
= 2040687HA] ml=2] 71E AF-E WHe] 50% AZAHAEY

LI = 2050Q97kA] Hl=e] BE AFE UHe AR oyA Uy
AFEHE ] A&7bs A5%7HE(LEED) Md 3 A&
bt} University of British Columbia 52 Fxol 93 AZE9 A&7l AeH7IEQ
LEED /& & AZE] g ASAEE =93t 5l we} Platinum, Gold, Silver &
9] Certification %o
A&7Ve AR7)1TF B R M4
B0l 'A&7Hs HHANLE (4 A7), 292 AR U A nF-yA-FAE
b3} ' A&7 BHAEA' (Department of Sustainable Development), ¥gh=9o] ZREe] o}
ARRZT 35 A58 AL7bs SAALE (FE A7), 2990 FREA R
Ve AR S AREA B ARVT &9
20201 o]Fo] AFEE EU W ZE AFES AZ ouix] ddoz A5Holok &

4 A7V oA LA D Green Office 1A

t' 54s FAHOE A AUAMNES A3 AR, A8HA|, FEHANE T AN

ouixlel] #3 At Wyt g FHFY. =290l B dvlAE FA2E 3 Green
Office®] A843H(Ywt Office Wy 1~20%2] AHHE F7 7~42% =904 #A4)=E Life
Cycle Cost A7t
Gz =27 E (Green Minister); HJX]
A&7bs FHe A7 FREHT SAAEE 7F BA vt wjxsta ZE A ] 9
2 FAA HhEA] BR8-S a1
YR AF2USAE st AHAEY), LR
A&7bs AA e ZAA 95 A ATRARAS % 4539 74
st TAAE, AAGEE, ATAIEES A8 Ash 2dshiA] AAE i
CO; HiZA AYAT AHAA

o}A] o} YELE 2008 10€5EH HEA AYNE AHACE =948l AeA ALS|e] F5el A5

A9 2 533 FAoiMe Fad F5& A3 =
gk A&7 =71g 93], A9
A&7Ved e, B3 EX@E, Ada 4k

3, A739E, A& nse 8/ AFIE

o=
pr
©
o

A, w A SAY SRR

< 53 A&7t b 2

<Xtz HESHAE X S7tsUM e dE>

_28_

o 7% 20008 49 ‘wRAE FAFANRH S AGed A9gAY 2

S ‘AL A(Reduce), MAFE(Reuse), A& (Recycle)' o2 HE

A3 EU 6th Environment Action Programme(20021d)g 53| A4 -AF -4 7| &

o 714 Al&="l 5, AAALY A&H7bed o8, AFAA HVE AEE B4
2k

lolr AFFA HFEHY F4BE FAAEE FAvIAE, dUA BE AL,
5 o, SFALI} AEF7E ALl LFHE B9 A8 y
gl A FHoz dste du 5 tdstA EAs AL
— OECDY #FZE 19799 =LA HE =HE ol EU-HFHNUYth-Ld&
409 Z7te A A, Fa w7t ¢FAFL e 2
zt2o] S At A% 9713 Fo)A2 GEN(Global Eco labelling Network) 7} 19943
o AA4EReH, Fo FFYPLL TSI S
— ISO 14000s 73ty %3 & A oA
= 39 A% 9 A, AAET 2 57T S ARZH 2 EFRAAY F
d-E 73}
— A% <A (mutual recognition) F3I& ¢
5 %

— =2 3wjl (green procurement) @

2
i
B
>,
2
b1

offt

N3 :.
\(:-
Australia Croatia Czech Republic EU Germany
=L I e S0
1 Vo &
Q 3 s
¢ o ©
Hong Kong Indonesia Japan Korea New Zealand
s Pt £
Z/.//////‘i w ;\-L VITALITY
K74 % LEAF
Nordic 5 . . . .
. USA Philippines Russia Taiwan,China
Countries

i,
D)
B d TtGevelop
\¢ S
AT

Sweden Singapore Sweden Thailand Ukraine

=

O 213 F237tE AEd 4F o

ol

=

o

it



Hurct gz ¥z oj=/she | iEete/eu S =

(th) LCCO, #&A =] 43 B g e PSS FAHSE ofxol, B F AAFeR FuHi Jlon, dAAE
AR7E 0WEA dHolE Ha Jde F.
AERE e ST HIIEE ESRRCAHETHIIEE _
B FIMes MAZeEZE & waA GR7F T4o] Ho g e A, TA
ATHENA™ Ei 2 BREEAM LEED Eco- LIME BEES 3.0 = - — -
ATHENA‘Suianable ‘USGreen Indicator 99 Assoc\a(vor‘vfor NfanonaHns(mJle 7}0153}?_1% ?‘:71‘7'5]’%1.9_31, E!_]Z_]_—7]§ 20/\]‘011}\'] l—l—}?—;]% i".ixi]vE——% )é]/\lsl':ﬂ 9;)\%.
Material Institute: Building Council Pre Ltd. Iron & steel Tech. | of std. and Tech.
3 = 3 A=) 1] 73} o AR = )
3a EEETEN BT 3oy SzE Azt EEEY zasm B IPxoME A GR7F A E HAN] B duk AFS A Foll o, ofF
= G FEZA FUEHL JYAE FAT FHFEIEA oA Sx W st
al

oy
e

A7) W Eo] 2 TN FrjEE BE AF

al
(e
ot
i}
2
o
=
©,

2000 2003 1991 1999 2000 2003 2002

7} BETY AIR2 JIEIBE BETY AIRL J[EISE BSFY AIRL JEISE FSTY ARL JENSE EEDY FE JENMY SE0¥ HE JENN 20 s JERE o H

CHAF T o =] =

AONQH Uy 28 siHmr| HA 28 siMmr| 4 28 siMm7| e 28 siHm7| 0y 28 siMm7| 4 28 siMmz| H4 28 siHm7| - ‘}—\‘_ﬂ‘/—\‘—‘& 1;;_]-_)]\_%—;(].5?9] %%‘ xﬂ%“o’] ?_]_% lj/}uéaoi }%_1/\] O]’i 9,,1\‘.9."]’, ‘{F ]9’] E_/\]—E‘

F - — -
T 37 Evhs oA 9=, ZFze} Holrt UL
ol"(ﬂao EIts Its 25 25 25 25 E7ts " 94 01] - EOE].OH }\1 L Z}zzﬂ =4 =] 7]_7] ﬁ Oﬂ /K‘] EF A HLX]—% :_E;(_]g j].%l% EE.Z—*] =

_— Al D)

DB ArQorphE A XtA0B HIAz|AEA  HIAZAEA AQIOITHEA | AFRICITHEA X4 0B =, = = T = Al T = <} = =

= mEEeE (L PR ) (0B2LS) (DBRIS) CEeEE sEEEE 7]_ }\] Z}Q_T’_ O}I\&

Z= gEex w7|g geex s EEXES gEex BECES AT

H] Al H] = H] H H -~ = -

GRE  an aas e L ook aRe A4 A @bk AR BYe BAE AES A =918 )
= =, =, =c. =c. =, =,

N envd | wax | FSE2 | PPES || ean | wad | AT olvl, HA Aate] Frbe W B £ AE Fo Qe FHE e

= MIA x| xQ|

SUNANN |+ MANO= I}
ZzsEdoy b ge
&

ga|mo | 3 dEl Mol
sgns | Aegasg
M SHE
- Chs 27100 M
P =otew
83

e Zzose
b HAHOAM 22
- EPRslege CRRE NS
o HExxY 9|
) BH|-Qgat |
Crebd, 1xp eB RS Yt

SEHs ot
Z=39
H M
Flof
28

- Sanizol Sima Proct -
Of X Al 22 St0] LCAR N N 2l
ojde gotet 7ts Iv  SHYNSIZRE BAUTZ HO o HE EO| |1l 20| CFP 27} HE

(o RIMEEN 01Z31] Slol BIF2IZX0|
|
I SHuzo] 23 ApEIM B + Organic HZ 01Z7]710 A=z |
|
|

P3| PAs20502 7|22 Eta2ld 7|ES
R

S
o RIIME YUOA Al Z2HE UNZ

£
to
£0
to
o
o
=)
At
10
0
Loy
Hong
g
£
to
£
oo
£
O

""""""""""" T|EHSI B s 4y 3

- R0Ix| -8 s BUBO|H | - AARIBO) B
fYol LcAmT} zg x| 28|28l grsen
=233 2 eavEee
* DB XS & a s sereipE g oA KAy, -
=x  IEESREE yug SEUF(ES AR, Iel  AMAm . mTT s s s s s e |
S =ooosus SlofA FEEHE I |
2tots At =Zzayobd)  Mselge . [TTT--osooooooooooooo 1 FHLICH |
Sima Pro @1 & |EU ! I |
I |
I |
|
O] |
|

SO YR 9 SUN SEXY OME XNHO2 syme BT MBEL L MO LS 2HEESs 42
WIPIES HYstn 0|2 WY 4 olt Fyos Jju m=aye  JEGALTCE I, O G0s TUA SE A
ool 8 20t BATIA S| B E ATRoE U8 A oy g et UME S 418 Tri?ﬁ;“gg %‘;’;’gﬁ‘i 25
A8 2N aa o S e e S e e T £27280l B3ny Loke 30| (8 ARl . Eé;l;rr;z Hl;s}:)llk!:%;:llﬂlﬂ _________
- - — = % EE ,
27 214 LOCO, BI17|2 oal HASs o e « BES A TR A 5 (07
o BTIR0IK 20 7583 Al /20114 28 )
E 212 LCCO, 2@ Ze| Fo3 ¥izs S=fe ug
2 al o 20094 58_“CFP HZAIHAIS” THAI
WHE | 27} (7]#) | A7) S FrS e « 20128 BRI DBRE 7Y
— e o e - + HBYEH ADENE)) 82T |22y o8F) Hzoss
712245 A, 55, A7180 g DBE 7R oA ¢ i o zvmm e ,
292(ETH) | 19964 | 952 48, 09 Adjs, A, 949, ¢, 24, g, VA, . HZBHEA UE o 258 il 8 % 0] e =2 4|
zy =og AEslsle] DBE /esln e (2011.07) E(zg@a/zowﬁwﬂ&lﬁ)
< ER) ¥ k=] = =) 1 A e, S NS
Ay | MgRs ? szﬂ e 40004111 o]zal 4 DEE ?;_omfgu%, A, A | =
(TU Delft) 19969 | F2d, 3%, HIgE, i, E2 Sl tig AR-A<l DB7F 23E T o20( CFPE &
elit 94 | 20006 78 2380l 4, 9 CFe | M
5 Lo7w | 20 OV LCAE S3haA viste] sl71% weleh LCA Hojeimlo) g (JRAER R RN
(FranklinA}) T EHa e b ] o e |
o] 7@l AAAREE o83 CO0y, SOx, NOx HiZ <] dlo|Eju]o| + H[J2IZH0] CFP Top Runner HECE 2t ::T H%8 FN0Z # CarbonhZero |
B 25 FEe B A7 FYsa Y A Addde A% Climatops 742 | ZEIU0N 24TAE 53E
By = oo Sl ABAoE —iEge] oo Y o EIZI2 Migroshtoh SH3RISH MR EA T |
Aot | (AFDTEF) Adejdojeljo] 27t AlRHog FEEo] glom 1 HEAdw A b E
R & Poka 98
= e Eaws 0T | BAIZES
FMme | 19024 US Department of Commercedl] &Jal] ¥HEE 485702] AFjH-Hol tis) LS | ENZES
s | Aol Mzl e chk BAME, AT, BAAY T2 24} a8 215 eaelge =e| s@
9]

- 30 - _3 -



. =9 A3 §F £ 2 2 =09 A R 24

B SydAE AA AFEsS 2 wEPA g cdstel 1099WRE Py 7k A8
Aol 159 e FHNLA N asigon dx) A4 FFRAL FYsto]
) (1) = 3873 2 A9
A4, 53, 20109 BEH  ARE X444 7B, & FEs Sty 3
_]

A
7h712Q0 Aed ma8% e #Ag e A B st MA JukE FEE e 7h) ANZBA
o 2
% =

L m ATedstE 9% BFRHAUCOAHS BEE A AAL vk 5447, o
B S AR E A4 21871 E 0871 A 2 (2008~2012)d X E Fx2A 54 7] FHe 7ol glom, SUdAE  TAg: B4 Y, & F47IxE o BE
2 Aee Ei AP JAY AAED FHZ whos ¥ 87 ) B Al A COAE A AAME//SNLY/ATNLE 4A Fo2 7]E9 Aol

okoll thal 2470 F=RAFAZ A A
B ) Bad7 DA FAS F2 oUANE 28 AdA B AL, AE8A oA

87 Forg AWE Ao= oF
B 20109 = AMAA

2 oZ54H, 2015 ] %

- AL AAE 201030 3029, 201530 34FY 59 A Fo] AL Ae=w

L
2
rr
o
I3y
B
o

A F=, AA-AAUS AEAY Y F F2 F2EY LIVHIA LaF @
AAZ AL R gl 2P T3 Aov], FUHoE wLARY AUAR/A %74
A AL R S RE A, AABA B4 P, dARepAAe AR COy m 2o AR W Azl ABFAZARl UF FwA BT FAHL B
9 b JOFEH ) 23 9 W= D R=R
FIHLCCOO B AAe 253 499 : ?Efgi”? i L;;; :Ll%?gﬁfzﬁi;fa o e
= AAEAdE2 AAA SRS oF 4295 A, A4t Ae 2 A=
= T © =} 7 W A AE A A = 2] 2N B N - -
m A AAE el SRR 2 F7PEE olustaaE ARAYE 27t B casel S8 audmelAel S3HC Cog dae] Az
2 TAHLE AL SlE. 53, G007 HA ANE 20509 EdTeMETE - @) A ABF FES TUE ARsd ARG AF FHSAe) U Y
20209 1990 ¥l 50% $EOE BEE AN = 5 A AA F77h drhstel olael mel 20079 FF/1% A HFAFE Fohe 12 9376919 F 69%) 3}
AR YE =4 B 1£3,437998 184 Fes Fojstn o, FulE&xE 20069 thH] 11%

st aAZd B TAYY % Jryue )
m A e ARRoAE AR AALL CO, WAl oF 30~40%2) WS S

AFete] AdFolell M oldgdaE AEse AHE g AAst UE.
E 213 dMAIE ¥ ALK A 7o ™Met

]
N <EH9l : 10219, 20004 7| E 742>
Hopoll A oldsteA A A WA 7w Fat @ S4AH8 FAY P F E 2000 2005 2010 2015
g5 71&ola A&
B A 92,126 117,745 132,911 144,790
B A AA ARl gaAd AL FRE SPFEAA UA A7 G We] o} N
A A A= 49,235 71,229 79,816 89,546
et 728 A BAFiES AT, d4AE g4 49y 75, A5AA Y
Fd 21,519 29,780 35,138 41,670
gaglPAE A, FE2ES LCCO; H7F WA}, Hud A Ags A4 " 25008 T 50506 55020
A ) N I N 20,
A AR AL T F2EY HA/NT/EF/EMA 5 T Tk ZokollA o|itstg .
i . AR A1 AFE 18,709 27,067 30,330 34,027
27 AAE A A
} FEF 8,177 11,316 13,352 15,835
B o] Fue] BAXAE NEAE #YE FAS TP BY, F2E 9 AUAA

(X2 ool = 2015, e=dd Holeh AlE, 2006)

_3p - - 33 -



B 3o AFFEY AHHEA JFAAFE ASAE ASASFE AHEH, 2008

4837122 20059 tiHl 1,460%,

. (http://web2.me.go.kr)

600

500

400

i
300

Ko

ol

200

100

2,002 2,003

re

a® 2.16

B A 9F Feo A¢E 20060 AFHIEC] oF 2001} 71FAs Gt
w2 Alsd #@ao] 2o whel 2020d0lE 35% FE7MA ZUE o=z

40.0

2,004 2,005 2,006 2,007 2,008

Ty Hatd AEE AZHS

offt
o fo,

o}
Pl

il

o

N

35.0

A5 |

30.0

=—

25.0

20.0

15.0

10.0

5.0

1.8

2,006

2,010 2,015 2,020
s L

a7 217 dlHX| 2E FEHF MY

=
2006 ¥l 296%<2] ZEAHQl FTUMES Holn

(2) NATE A%

m T 133 AEAE ARTFEE 9,11699(20059) .2 2003-20073 2] FHE7H&91
29%S AL&PSu 2015d0E 8.3%9 AFFEI} FAHE Aow ig
— HE7L FERAMEF ] oA, COARE AAl ALrlE, COARE 1% AHA

g4 7%, CO.xE7ET LCCO: AY7ES FAoZ A|FgAo] o]Fo] Ao
dhot g
£ 214 72 BARS MUY ASME AIE HEHY
<¢hel A Rl>
S 20034 2004 2005 20063 20073 2015
ABZAZA = 4,133 5,918 9,116 10,233 10,895 83,549.7
& (%) - 43.2 54.0 12.3 6.5 -
) HFAZMEL He - %E O AMHE, HolE, HX| H2ctdxf 3 Z3, vt &
AR, 8 g ME DF"XH X*X*HI A MK AE S8 ZF
2 olefs et IMs AMME XAHY L o|E ol FxEE MMLUTVIE AT, =AM

h AE#A
B AAHeE 7% (Green Technology)2 7
3,000 TEZ FHEAAZS o4t ds. =5 A
3, Ao &-FH A HASE HUHEAY Y AP R 1, SHAG-E54TES A
& AFdRez st F8S HAF (Green Race).
= AlA SARAANEE 71FHSF e o8, frhdE T ©E 1ddd, 2dE B
H-HWE dste] 20089 WA AHAZL] 5%A 2012 16%0.2 Hl% [das
o7 o:]]/\l-
— OECD=7} A oA 2n o] of 30%7} AFREA 4, 1999958 OECD 4
A =5& Sustainable Building ProjectE 3)dte] Aol SARH S Sats] 5
.
B V|5 DOEE Zero Net Energy(F748& ZAE 204, HIFAE AE "25d)d =23
& 7A=7]% (Building Technology Program) F3 Zol i, =& 201695 A
A FHE AZqUAFH R HF3r] st #d VeNE FE F83 Z5
B SA4s AFY] A E8F VINoRAN EAIFEE AUT Fogo] AV
153 TA] ®ofo] ZA4 e gk JTo] FxHI AL
- F7EE Y gAaAY B2 U ESG afE :LEHE}OW] HAaiAe DEAASF-EAA
o #FHAA A FZo] Hasttte T FA

e o



) 2008 year [ 2013 year ‘4’ /1\_]_‘% ;Li t%] 75] Zg a

Subsahar an Africca

59% 93%|

N B S Aol $FRSHCONMEFS A A 38%0] AFHY FAHOR ‘A

- “ & EaES wx&%agz B3 FAs 20208744 TUE 20085 A4 o]

i m 3 % 4R BE1Ee VR BARS 4 )
South Anerics “ e oz T 1 Ao Heg

B d AA9] Green Building A]’Q‘—?: ZNstEHe 2 Frlsla Yo Avh AR

m 77 s 3 Qo) CO8 ARde AdARY Ak ArRoke] a1

m stel A7 YAeE FEIHe /IAF 2002 44 oz B
= B 53, ARst £o2A FolA Fa AUROEE AW CO.ALY ANYWIE, COs
m’“ A28 DASANTESE, COMe %, LCCOARNE 508 Aesart 15d

(1) Ad+=

2
32
feo o
Olﬁ r
f
M
29
lo,
O
S
N
2
et

ru?.
2
fr
)«
22
i
o
2
e
mkﬁ

fo

%

o

tlo
e

0 20 40 60 80 100
Percent of Firms _ - . _ .
5 % i - - - @A o] WA o) M= A FEEH Jom Al AA FUHF
<&X : Smart Market Report Global Green Building Trends, McGraw Hill Construction & World LNECARS Aol eps A dol FEH 3w l A 7
Green Buiding Council> Aol Q& webd, A%E WA BARE W7 AN R BEU1E 5o A%
12 2.18 Percentage of Firms Dedicated to Green Buing on Project by Region T Hrlrlse MRS B3 AYA EFFESZ AY 1B ASAAF FAo 7o

B OAAE F AWE-FEZL AA9 Lo EVMES AAY shubelH, wxe] #A (2) 2
T T, AR T THOE Fav FFNE FUE AR dqHH, ANE/LY
o o = =) = =
-ﬁj;ﬂ_ﬂ:;ﬁ;l_i jgzlf@ggz{f j}jyl%i Hq Z%M M=o 50% B 7oA EAF AZBEEN HEE 7INeR SWOT 245 T3 dwHd =y
ols Hala 9L A BAEe 4%
- 247tA ¢ HjEAEe e AR, Biomasse] ©]&%3, &2 7]<& (Carbon - BAHoRE ARAAY 7 VIIAEE R AFEL] AT AR, AgL =
Capture and Storage)?] /W&-RFL sl YL AAZS g 2dFE ¢ IdEA F I18F A4S FAFHoE FHsta Q)
B AAHoR F2A3] ¥s}ste= 2™ 7]<(Green Technology) 3 7187202 Frlste & T3 F2E FrEstE A% 24T dEAE 27 U AVl AE R F
1720201 3,000%)Z o4 AFEE S A& Ve A A2 BAE
- 20059 w=e O¥ AFAE AATFE 2119 28, AFF 4.9% 435t 20114 - fHorE AN AFY I 1A/ 8T ALAE AR AR, AR AF @
2799 @#]2 AF o4 (BCC Research, "The U.S. Market for Green Building =< AT AFAE vE, a8 AR ALGAE] @Y A" viEe] oF
Materials") How Bz
B AA Fe=o] AAGA ] IVAZIZAES FHPst= B S-S oF 60%5F(2008)0] — 713 eo g N8 AR FEo AAA, A8 A=AT, 18 Ty 5
4, 2013 390= 90%°17d 9 %’.1117} ABAZZAEES £98 Aoz BAF], A4 Q=7 WE e BRI, 22 = olalol AP Green A ZZAE A3 Sol
ol Ao AntstE Ao o AEHI I 718l adle s sebsls
B E2ALE AdAE AL 2 R JEr)s e FR aaAY AF #3449 —gygcont J1d AQYHEL ngow § ATR =g AATL uwps 187
ol &EE& Alst=d s afFola, ZEF Y F UEAM I JENYE BA AEANA A, AR s|eEe ngoz & wolx 129 A A3t 9
g 723E 93 A FZ 76 vldEo) Ao Holow BAx



A Y27 &

3
FL 60.6%%2 o= AE s
of sF3te A= e

s
. Ad Al7)E 20184,

o
fu
i
Suj
3L
o
2

o] gle A
|

215 IHALAIEe EZALNE 2ok FHYH =4
WR/ [ AR/
7 . W
g% | 713/9%
= ARl 27k ANAAE R AEES) A% P 4 B
5}
s PR SAARE A8 2dE 2dEd 5 A8 ad A
245
3 » PEE A5DEE 9% 14 AUAE 2T 5
P A7 A B FRYEE AR ASH & FAS
s AR AES] ) ARB/nAe AAAR A% dA
e SHH(W) |= M2& A% B2 A% AFAR nF
27 » AAAe AAAE AAPATe] BY A2 0F
° » A8 AAAE FET A
» ARy BAAFR B
78(0) |» 187 AFAE, 87 F9 Fe3vk e Bd A @
o 8
* T3 5 b0k A9 Green FA ZRAE A
» HE BAEE v @ A% w7 54
ART) = #-, VI, QR 5 AT WP A8 ARG A
s AR A)EHe woz 3 volA gl Ay 4
B APuERel Vere R VEFE BARIA(FFALNE7)1ER /M, 2010)04
ANE HEE AT AE7E FazAd o8 Farlez d3E A¥FAL4A4E £
oFe] Z+ AR (COAANYE71&E, COAANLE7E, COA7|E, COARYE) BA

o2 vetEglen, Veds
&

s
T2 A7 dgste Aer A, AdA7IE 20189, HuUlER AT
=
=

(3) U9 AdTE R A SR

&

COAAE AR Boke HurlsEfIos yed dEd Hg 71&A4387]0l
AFHR, dErEer ] AillMe F 7d A=(2018Q)7F 2849 Aew B

FEL B7 A7HA ®ok & LCCO B H7I=0] 71 ZlesEe] ¥e Aoz g
H, COAE LEeANEE7E T YA 3Boke 7IEFEE o 60257

COAF 71&L e/stgEote] 9A71€d dAH AEARE 857 W&
AR71E9 gk A ALYl AHLATIEH FHE 5424 Y

]

v H

B2, o dobt, 5414049 gAss &
= i

718 AAAA Y 2 AMLAYLS COE UH WEse waAsdes FHFFH
Qo CO, & AAAEY A £ &85 34 COE AR A= &3t A4
AAE HEA HEZ COE B AFSA F3 nF77EA] A7z SHA =
& A A

=3, CO,ANE AUAR BEF A5, A AzAE) COAGRB| ofe}, o F
TAFE 508 AAHl F2E AAe

i}
op
o
BN
o
o
2
ivs
R
N
N
Ml
_E‘
N2
=

I

52 B8 COAUT AMAR AZE VA 2R
Aol Aol LHAAA Adon ARHE AVE A @ Qo B
weu, Az AAIYA 5o Edom AN AR Sl Aug
53, C0.2 TASD AgetE A& AdFY St A4s atA 2
GAW, ENH CO.E ASE 1%L A L AT AR} o] ge] 0.5 FEF
AAAA Aol A AAHCE o} /WA o2z A AALL W Fon @
g

_39_



3. el 7l ¢ %

A
ol

e

L

2011.02(HAY)

127

2011.02(H A L)

54

2011.02(HAY)

181

2011.02(HAY)

14

IE€ER/=E

2, 9e 598 Ugoz 24
E 216 274y B4 7L

AR TE = 7t
L 1990 ~
NEs 58 = 1990 ~
1) qu 1990 ~
#9 1990 ~

6‘1-7;”

376

) A ARx AA
248 Bao W8S FH, Aoz RS Askd BeH 2ol Fd 24
AXE BB B AN
E 218 S5|24 x| ®
i A BL )
S35 38 -
BrlEwor AT
o 0%
= EFEE 2 PARG P e
E ST i Al = dgvleio AAEAASF
(Activity Index) =385 = o o1
EAT7H(Y) AAEAAF
AAEAAF
NE:R=PAES QI E R 718
. AL =A 5 & ;]—r oc QA = —j;%:v:
(Cites Per Patent) | 3 a5
E & odskx]| 2= ER 0l2 % x|
SN oA e Pl = 574 28 X]—:
(Patent Impact Index) AA JAE=A S
A=
H 7 A
N 7144 TS = BSnseEsdEAs
(Technology strength)
A8 R A5 A FERASG o PES — AFE=AQ B 53 FamilyF
(Patent Family Size) Market size ) AA DT ESFamilys

2o

N od
P

Low CO24A && 71&-1 AA

Az A9A Azt 71&-2 AB
cdd 8 7e-3 AC
TR 24 FE 71E-1 BA

A5 A FE 71E-2 BB
IRE AR &8 7]e-3 BC
Co2 F+/28 71&-1 CA
LCCO2 #H7} 71&-1 DA
LCCO2 B7 7]&-2 DB
40 -

EFHZEAF (AL Activity Index) — AHFAEFE =& 549 S Jes AEE, AV}
1o]3to]d E8&Fo] 31, 1~20]™ nlwZ st
So] gatslA FPTE ofn
Q8% A4 (CPP, Cites Per Patent) — W5 5EZ5HE oz BA47hs3H,
FTEEI} 2 5354 93 Jd&H IFE v
2 Y4 58 v AHEIHE Bol BAgES vEd
E 3] 9 3R 4 (PII, Patent Impact Index) — CPPZE o] &3}
WA R B 5 e V1gel BAs 5359 AF
A Ax.
7]’“aX]-T-(TS Technology Strength) — 1&#Aol 93t JLFH 2| =(PID) 5359
g Yehle 53158 gallgoz2s S32T9 24 330 I AL =
LE%H& 3747k 7%
A7} 8 B X 4=(PFS, Patent Famﬂy Size) — dFFIIolA FFAA o] & V&
Ao AL wjo gt sfelo] EFS U2 E Family Patent 7} & o &
B AlZA el Aaga v&%ﬂ‘ﬂ ol AR ARE AME.

e
2
>
L
1)
o
=
2
[o
fru
i
9
it

mlo :U

iy

il



3k

71 3

E

=

(4) =74

o w7 —
T A% I eoww ey
e =, oF of = N
7 T T o & T M ¢l
R o W 4 T e
B N k ] w ® 2T @
SH IR : i Moo e A
< E m Wy wr 2 ok
Mol W T oo N ey e 1" =2 £%
P g W i s By oy m
Ty oww . = : m T g T
xRS = LT - w R n T H
L 7] xT gL B
D A ) - | M ¢ N BN o
s B TR A A S A R oy W
B Ry WL W T A o RS B <
D! E] T TR | = | < % o = ap o M o Eﬁ
ﬁpux. 3 N .Q.E W Tt = i w n AT.: 50 % ® 1__1_ O_ o faruid
S g % ~ 2 : il - B R
wop @ ¥ T TR BEZRZERaw
EAC G e P TELAT TR
Hmﬂ ﬂAro l_ﬁl —_ mvw. ﬂ‘_ _a m__m .%..m:.n.,.”-”:m., 2 (TR T N e R el M MHW__ ‘Wﬂ \ul T _x_.a ﬂo ZT e
~ X oy X ¥ S — — = .
Aaﬁ.ﬂﬂ.mﬂ%% <, R 1 om ﬂ%yoi_&rosm«,m
a Y iy o - e L, R PN EE T
I A M K | < ﬂuwu_/%@ﬂaﬁi
Mo 2w N o) o B 3 T o A
RGN S < 4P ER N T oM
3%%27 B o PN =
~ g O w - | W A our — i o =)
N S~ iny : @ ow o4 oo o o LT 2 o &
" o— X )| ) F s = i T T
r > w8 Mo N i
g LT 2 W TR TR
O T A g TNl BT
W = N T ‘_W‘_ ™ (- T A = o W T N W
gr T oy = % TR e S N
NI NG WO NN g e
® o E U W # NI
T R S
[ [ ] Em [ ]
S S
N Lt k) 1__/| 1../! ﬂW
—_ oo { i 1L.|
N o -
i T o I 0 =
ol o o) s T oh ) | 1" ©
IO ° o K = s
°E s oz s " o == e
T .ﬂ S N X i L r\l.u oo
ol & BB tew & E g 5w
CHE- T o . * < | ¢ s
= PR .% o [ |8 K DTN L, B
= & 0w S ) fV./U ~,
toax 4 e o T s s ®
_NW W T ny = = m_n_u_. \m\\\ S
o s wy TN = \M IIIL £our
m T ® o a ™ 5%
o D r 63 7l ®
ﬂ o g M m.__u wr d o g ®
— —
= opE B K 5 D E)
R N 5 pE o <
2 ° N ~N 8~
T 0T _ R ox g
Woo\m mear = b | -
= T o oo o 7 /m . R
B X 8 ° N ] == o
T opuil . <
o \ i
Poed Ry ", % >| D ®
oj e . N =) A K A A b Um
W ook E R oy ° - bl ™ -
3 T A =T - wl V T
% ® S Nm P wz 2 [P
o R S — 4w L PN . &
oo o g m 8 & 8 a7 8 =~ ° 3 S
0 E o opEel i 5 EEEREEEEREEEENE.
i W ™ ur RS i = l
N we o op 3 N R NEER N
X = ur % ol
R I | I
TERNTHE T Y
| ]

_43_

_42_



50
50
2 =
g 40
k| E
bl Fal
L 30 5
+ +
20
10
a
o 10 0 30 40 50 20
70
50
E 0 -
=
2 40 o
|
|
A
S 30 e
Y
20
10
2

(6) A AA Fa =9

A AA FoEAJNS AHEH, JEo TAKENAKA KOMUTEN CO LTDe] 1575 &
gt} 7P Sd 985S Hola glen, O HE, 4&4 DENKI KOGYO CO.,
LTD(771), MATSUSHITA ELECTRIC(7z1), NIPPON STEEL CORP(771) 2.2 Jeh} A&
7 %101 EV\XH.L% AEAE 7€ ZokllA vl &g 595 35S gt ve A

£AZY BEAR e U 49 U5 FARL st Aunw,

%%?l?l TAKENAKA KOMUTEN CO LTDE COA 78 A A7 2 coz;q al

A 8710 vg 535 BA3ka 9lew, DENKI KOGYO CO., LTD

fokoﬂ 224 587 2993 A

) FAIG E2aE COAUY A WG AR 2ok 343
15 A4 28714

froog Lo rulo

Hl
o ;"i
Moo e my o

AN AN e oft e

s o

0

F

1‘2,

(

H
2
e
mﬁt
)
a0
=2
X
f
o
S’
2
ol
oflt
ko
ox

"

)
=

L (o
_ﬂ

oo
-Yi o
I
&g
o rmj}lr
w5 o
K UL
g 2
g g 1%

1>
Sob e
>
[
[>
H
to
o
o

to
o
w0

i)

=7hg
M=

=]

2 9o YRo|AE TAKENAKA KOMUTEN CO LTD(¥%) thg 22 DENKI KOGYO
CO., LTD (¥¥), NIPPON STEEL CORP(¥E)7} 21 HZ o]o] 7}F Be Be &0

o] Fo1 A

ol

RS
Hi
N
tot
Bl
0%
Ho
i
ro
rO
o
R

s A
Jo
it
%
o
g
o

2 A

tiv} 747 same s 713

_I

_44_

TOSHIBA CORP

SHIMIZU CORP |
MITSUBISHI HEAVY IND LTD |

KUBOTA CORP I

KANEGAFUCHI CHEM IND CO LTD

HITACHI LTD ]

NIPPON STEEL CORP
MATSUSHITA ELECTRIC
DENKI KOGYO €O, LTD

TAKENAKA KOMUTEN CO LTD

TOSHIBA CORP

SHIMIZU CORP

KUBOTA CORP.

KANEGAFUCHI CHEM IN

HITACHI LTD

sEH=L

MATSUSHITA ELECTRIC
DENKI KOGYO CO,, LTD

TAKENAKA KOMUTEN

a2 223 BtaXA

co, MUY

A aaziE

co.NAYIHs
R

co. ME7|E

Leco, HE7IE




E 2198 MA m71¥ F E8e TOP 10

e @3 e e 3
T - - - -
=49 A =49 A+ =4 A =49
TAKENAKA
_ _ BASF BIOeCON
1 |F43A £25| 5 ) 3 |KOMUTEN CO| 15 )
Corporation International
LTD
_ _ Eisenberger, DENKI KOGYO - _
2 Zaoistw 5 2 7 | g=sletd A
SemE Peter CO., LTD SEHAT
Materials NIPPON STEEL
3 o) & 3 2 7 CERIB
Technology CORP
T2 3| A Philli FUJI HEAVY
4 T_ﬁﬂ ¥ 3 1ps 2 |HITACHI LTD| 6
=3A A A Petroleum Co. IND LTD
(F) FA MATSUSHITA Henkel
5 2 | SgEtdFA| 1 6
2:mj o] 2201 E oA ELECTRIC Corporation
F)adeAe _
6 | " o el 2 3 E 1 |[KUBOTA CORP| 5 |KANEKA CORP
APPLIED MITSUBISHI
KYOEI BUSSAN
7 gasde 2 |[MATERIALS,INC| 1 HEAVY IND 5 KK
LTD
Calera LONE STAR
8 Zd 4 2 ) 1 [SHIMIZU CORP| 5
Corporation INDUSTRIES,INC
of Ao} A Hl E Henkel Mattig &
9 2 X 1 |TOSHIBA CORP| 5 .
F2] 3| AL Corporation Lindner GmbH
KANEGAFUCHI
MITSUBISHI PPG
10 CHEM IND 2 Sollac 1 3
CHEM CORP INDUSTRIES,INC
COLTD
(7) 7Ned 29 37 a5
B ] U7 He AFE AHEH, COAZRE 15 AA E8&7%9 1 24
F A57} B 2R Hs Ao ge oz vy
B COAE7E £k 1 91T Aad7t 7P Az 2oz Yeygon, o
7) Ropl A B8 B5e Frakn gt F9900] mul Sthe AL Yk
B HA Fds w1 BAS o, COARE 1T AA &8Ves AL B £/
A Ha 129039 H AFrux He 48 39s
B SRR V)sRopEE %%’l‘i B AF7E Ao AJAEUAY EEdo] B

o2 7|47

==
rUE
o,
_>.i
ﬁ;
id
K
A
2
it

_46_

136

1.22125

138
1.175
116

co2MZE Ry COTHUE AME
AT M ES=

co2 #E|7|= Lccoz HEA (& HHET

a3 225 MF7|ed el gods

(8) 7] Hop FQ9 Z7le EF8E 9 o Hof

Fold Al(Activity Index: 5385 X 5) 33 S AFE 7ty %7}@ Oﬂ@ﬂg
3

obg B MW, W VHE COATY AA YAI1E Fopol M, Que CO,
AR A4S AN B8 Bob, 5Ae COAANNE Bkl 2zt *‘EH@OE
e 5505 ¥ SHBEAFGE YR Qo Fo ARrIERolx UEg

HEss
CO: HAE D&s Xa‘ll

j:jii/
Lopa

| mpEER apre [

a7 226 £ =7t

2
o
N
Ty
5l

o

_47_



<
N,
LY
i
i
=
N
olf
ox
=
e
)
)
4
AN
o
K
in)
=
N
Al
o
>
o}
1%

Ao~

FF58oA AR7Ied SHFE BE 5337Hee EHEY, COAAE AA B S57 Ve e R S vAe AR(FAERY HE)S AFFA AL
ANE Bt BAHREANE /1 BA JEhd ASH0R Eaizgo] Bud 53)9) $uE A9 =gsie RS WS A%
Aoz o, LCCOAR/E Bobe 531271804 A 4 ey 22 59 m HEe) A9, the Frbd ws) dUHoR ARSI E] AA5EH ARl BE
o] &L Aew yehuta, COx g 7E Eoke S33FE R 535780 & A dehgal glel, 7 FEEord IrtE £45H, B0y A9a] e
F BT oFtE duHez v Yey Ve =iHL e A 237 Ve dHgEol JolMe HaEG b e HFE Holy, AL i Eot dfeZ
Hotz Jehd o] I&E A7t vt #dE
MREs e BeHfsd Be 55 F718e AWEY, ALY DA% AN B8 B w49, Be 109 B AU 29 w5 oM AEae ol A
Z1Ee] #EHE V1€ 58 HHE ¥ ol 53FUE EF MY =4 YEHe oz EAHeY, dA7A A&HIL e APFEIEC] B Aes BEAHo 2
o, COARE AA AA7E Foke SHFEAM & okl W =4 vehy HY SR E dhHes w2 AoE Yehd
T 53E9o] 28T AoE YEyi, S3357ted SHRE0 ez W B A5 e, 8% AFg AFGRASF BF, A I7HES] Hidl wAA X
& Boke UEhiA 2% e Ao #4H
YRE3 NN COAAE g5 A &871& % COAE AA AYkr|&o] B 7
25 o
SHofo] HlE| EHZE 2 EF AHgo] S Roz Ygyy, CO.¥HE B 12 ]
oFe EHAFET SHFE BT vob =983 dE @A 23] /1% Fopz o 5 =
. =l v
vERE y A
p
o 15
o L s e
~70% 20%
COFTE TYn E é’ &= [E2rssss |
A% . Lcco, F e e AHESIE k| HEac o
: Lceo; FETlE = —AL':__"'/
s CO2HZE Ids 0% ¢ e .
Z’ 30 NYEEI|& co, Azl7le ‘Eil ~ofn
N ¢ co, M XA o . ¢
10% co, M2)7|& Suzia e CD::E?;W ?
% AR 0 5 10 15 20
10% 0% PFS(Patent Family size)
sHERE sofuns a7 228 Eeel BHY JSAFY +F

@
H
=
#

g ot (11) 58 53 2443
= AHERIle n e
g D ¥l W BaARE AHAE 718 AT9 Bdsted @, U, 9B, f9& FHOL 53
- e | 2 FY2AE AAsden 1 A%E B 2
= =i o 7t = A 5 = =) =
B S § B B2ARE AAAR V& Roke AAHoZ FUEFA6 glew, 53 JES5H7L
% N . 1 XN
coxiAlEy * LCCD‘j . CDzHEU‘E’[DZHE:Elg% T]’Zo}' T ‘ ] »
5 * il B G3o] ASE 20009 2NPE AAA 2EE SHEUo] o]FolAL S
0% 10% 2:; 0% 40% 0% 0% 10% 20% 30% 0% 50% 60% ™ 1_%‘1:5'_‘519] %5_]7]% %53:_% %E%E]_t‘ﬂ_, COZXiZ:lLﬁoi X]-ZH *@4‘}7]% t%] COzxi%]'ﬁé _T’_/B]
stEge N = ‘_ -
sizae B AR FE871% BoklA 7bE Be SalE o] o]RojAw e W JREad
g29l(53 £ CoAe7|% ARETH BRR 59 o0] The =7hEd e
HAEHe(SSARY 7|F AE COA4E 7% LCCOHH7ET #AS E3&4d = Sol|
EMT7Zh 5k 0|2, U2 K- '9010(EUAET) ) A e
X5 1|OO|/7|%{§05 7H|ﬁvﬁ: —E—‘.-‘rji“’il F%Lﬁ: %7}+§§| 7||s+rg “ff* — < =
Mool {AHEM- XMoo 2 S5/E 0| & 2AI2H- 22 S5{E20| &y B U ZEFAE H= A7 AR AMA7ES BolEsS s 22N Zy)lsla 9o
T sAEE- 2El(2uT)) 18, 4AEE- A2 SeEH0| ZAFA IFEAANE A2 CO.ARY A AANE opsazt 2a4 7t 9o
COAZY AUAR S35FL B4 23 §73 B 537} vFolt ol
=)
=



B2A78 APAE 7€ Bold Ve 92 AHHE TEZIQ J|E madA,
5= A7 DA e Aow yegon, vse ¥3d7], Y% dEe A
7] A JE AR L]'E]-"}

Y 5ol ARV ESHAEd B 5d3571eS Aurd cozzwfﬂ 2}
A A7E Boprt ERFfEANNE M =A e A&Ho= Eﬁi Ho] &k
g Aoz o, LCCOAH7IE Hoks 535718004 71 =4 1,}1;}1,} HZ 5
3] E9o] gt Ao2 YERA, COAE7E Eoke EARFE ¥ 5337189
BE @ osE AWHo WA veht s1ge] E9s3 gE wAY 237 e
R

56l 44 S£Ee w0l 439 AgEL 29 vl A%, GE el WA 9
HAoz sgEHse] A4577 Agel BE A Urhln o), 7% F3a
R Fhz RAHE, Yol Afssl Aot AR4Tl AeIME BEEY
T e F4E wold, ARAE tha kol dl9ze] AF A7) wriu gy
@39 A, QEE ASe) A% FRAS mE, A4 FA59 Bel WA 23
3 9dE Ao B4

_50_

E 220 =Mt JleE R

CO X AA Aak71& (A) AEAE, oxbstera A7)
COAZE 1A% AA &8 7% (B) AEA g, olxtsteka A, 1T
COz4E7l% (C) olabst et A F4/AY
LCCO; AH7I= (D) ojitstgh, AfF], BdaAY F
2) =84 B4 2 Framework
B =224 A8 FYH T =24 B ko2 AAE Bt fAUCHE FEIT &
Data Mining(t’=7}F, Ax, F8 A77|7HE 5), AYEA @ AZFEAE 53l =&
THES otk
[ ]

Of

4 gdrey 79 =T oS 53 &S f8l "= Web of Science
DB(Thomson Scientific CO.)Z o]-&3}o] 1990 d 58 & A7} % SCI-Expanded Journal
RS Uz 719 A4S 5o =8 #4985 3%

Data
mining

_5]_



3) CO, A%¥
O 7N9E =&
B =R HOE CO: AU AMAA AakrlE Fok2 g 2-& Keywords ol &

ste] BAslgon, Y FHYS 53 AR S =&Y

AAAA Aile =2 4

P

@ FYo) ATER &

B =EEAAT F9 =] 1641, I =& 3701 AMERen, oA = 1990d
o ZNRE 7E A7t AYE] em gk Ao BAEAOH, 20004 olF
HIZ A7t & Fog FUlele Ao UrE}‘a‘ SR Fel e 2000 o] F
E A7t Agse] o e Aoz $Ad.

35

30 -
25 -
20 -

<

10 +

1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011
HT

T2 230 CO; MU AMKM Mt 7|2 Hof Fuel =2 WEHS

_52_

® F7hE A7EE 2 3EAT 24

m 20009 o F 2E3 @77 AshEle] em Yo, Ao A 2 Fo
AL Y F Aden, B =R WF 0 QR S 4E $09
e Aoz B4,

m S7bE BEAT RAAY BUHHEE 59 FH0% FFEATFI A
o, PlE%e Qrs feueE Az del FEATA AdEn e A
4.

O% 231 CO, Md HAXA Mk 7|2 2of 7t =E2(SClg ol &)

Germany.
Australig
Sweden Germany s Garm &y = Chinggna

@ Gemany < Spain

Spain -

LSk = Germany

e
HEs

. | U= Sauth Korea

UEa = Uk South lkarsa
| @

ke Japan # South Korea
France
L ]

. Japan

0% 232 CO, Md AMXA Mk 7|2 2of 37t 33T 2AZE

I

_53_



@ 718 dF=E 9 FFATF 4 ® Hofd A= ¢4 FFAT 4
B V)38 Ad35ES @A MID SWEDEN UNIV, UNIV TOKYO, INHA UNIV 59 7] B Fopd AFEES BN Ay FAHECH EERCE AFAIT BoF € ASE
Foll A Fts] APFQ Aew EAHD, UNIV TOKYOS INHA UNIV % Geo AT7E s W EHT e oE BAHA, FAATLS Jx2 5t AEAE B
Parter AGS} Enviorm & Devill A& F5A77F J3PH = Ao EXF Al FRoto A FEAT7 IPHT Ye Aoz B,
. ] Record %of Record %of
Field : Insulation Name Bar Chart calel - : S5O
Count 164 Field : Subject Area o e Bar Chart
Mid Sweden Univ 5 3.0488% mmm Environmental Sciences 46 28.0488% m——
Inha Univ 4 24390% = Energy & Fuels 36 219512% mo——
Univ Tokyo 4 24390% mm Engineering, Environmental 36 21.9512% e—
GEO Partner AG 3 18293% mm CO"S”““‘O"E& Building "i:e.c: i; ijggig: —
: ngineering, Civi ; —
K Hee U 3 18293% mm
yung e Bniv Materials Science, Multi 17 10.3659%
Tohoku Univ 3 15293% m Engineering Chemical 13 7.9268% ™=
Univ Washington 3 18293% = Chemistry, Physical 10 6.0976% ™=
Arizona State Univ 2 17195% ®H Metallurgy & Metallurgical Eng 9 54878%
Dalian Univ Technol 2 12195% = Chemistry, Multidisciplinary 7 42683% ™
Record %of : : Record %of
ield : i Field : Subject A Bar Chart
Field : Insulation Name st 164 Bar Chart el ubyj rea Count 164 rLha
T2 233 CO, MZs HAMXK MAF 7|& Hof 7|2 =2uE s 0% 235 CO, Mz AMXIA Mo 7|& 2ofd =2 g
Tohaku Uy Univ Wastington SR Metalluray & Metalluralcal Enginastina
Kyng Hee Univ Arizona State Uniy
L ]
Matarials Sclence, Mulidisciplinagy Chemistyhiutiizellnag
o
" Dallan UM;TPFIWUI Energy & Fuels . +
oo Ganstruction & Building Technology " i
Univ Tokva . Charmilgtry, Physical
Inha Univ & Wniv Tokvo 4
inba Univ hid Sweden Unly E——
. Enginesring, Enviranmental
GBEO Fall“%ndl\’ﬂnm &% Dey : . - . Enironments) Sejencas
GEC. @ariner AG < Environm & Dey
08 236 CO, M AMX Mit 7|5 2o FSA7 2A4ZD
8 234 CO, Mzts AMXIX M4k 7= 2of 7|2Y FSd7 2440

_54_

_55_



® F7h8 ATEE R FEFAT BY
D NY=E == B 7 =82 Vs 2 EUGTR)EAA &33] A= glon, HZo 5o
=E2AM Hee Co ARE 4% ANEE7IeE v} 2& Keywords o] &3} 7 AFHEe A7t & Fog Frlee Aoew g,
o BAstgon, 53 n4% AdEorz A 14E, ahTH, 17549 9= B SbE FEAT BAZS MRS FH0E A AAHCE FFATI A
E EE3te BAsen, Ad dEYS 53 #H=ES =EHS Jgem, Co; AE n4ds AA EoplAe vixo] 714 &d3 A& 1Y
E Ao ¥A44
» Construction Materials e
Keywords ¢ Low CO: lapan, 35 2
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713 AT 2 FedT 24
713 AFEEFe A CSIC, Namyang Tech. Univ SolA &3 371 3
o™, CSICS Rhein WestfalolA] F& A7 AP = Aoz EANH.
. . Record %of
Field : Insulation Name ik 299 Bar Chart
CSIC 8 1.0013% n—
Manyang Technol Univ 8 1.0013% —
Natl Tech Univ Athens 8 1.0013% —
Univ Sherbrooke 8 100139 —
Univ Illinois 7 0.5761% ==
Indian Inst Technal & 0.7509% =
Rhein Westfal TH Aachen 6 075099, =
Univ Alabama 6 075099, =
Univ Wisconsin 6 075099, =
Chinese Acad Sci 5 0.6258% -
Hong Kong Polytech Univ 5 0.6258% W=
5 2 Record %of
Field : Insulation Name ok S0 Bar Chart
% 240 CO, Mas DMs XM &880l 7o =28xE g

Univ alabama Univ:Wiscensin
U a0 i Technol ® dib
'fﬁ'i ° - o
(B o
o s
= = CSIC « Aheln Westfal TH
Rhein Westial TH Aachen
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AEol B BEE,

. . Record %of
Field : Subject Area i 796 Bar Chart
Materials Science, Multi 290 36.2954% m—

Construction & Building Tech 250 31.2891% n—
Engineering, Civil 199 24.9061% mo—
Materials Science, Composites 84 10.5131% e

Engineering, Environmental 69 8.6358% mm
Environmental Sciences 65 8.1352% ==
Geosciences, Multidisciplinary 56 7.0088% mm
Metallurgy & Metallurgical Eng 48 6.0075% =
Polyrer Science 43 5.3817% =
Engineering, Geological 42 5.2566% =
Transportation Science & Tech 32 4.0050% =
: : Record %of
Field : Subject Area sk 299 Bar Chart

0% 242 CO, M 14ds A &820F Zofd =2 &

Geosclences, Multidisclplinary -
° Endineering, Geological
L ]

Enwironmerntal Stiences
Enginesring, Envirgamantal
+
Enginearing, | Civil

. Polymer Sclence
L ]

CGonstruction & Bullding Technology

. Materials Science, Mull\nmcinhnaw.

ahatalel Baanc cites
Materlals . Bolance;: Gamansitas Metalluray & Metalluralcal Engineering

07 243 CO, MUY DMS XA BEEOF BopH BSelT 2AAD
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FEAT BHAR HHS FHOE ool IHEE, 98, T 5) B ¥
FTEATI Y Foln, 3 FHIIE TACE FHAT A Tl A
2 844

Germany, 47
Spain, 45

South

a3 245 CO; M2|7|& =of Z71E ==& +(SCla ol4)

i France
.  Fience i)

o France = Spain
Spain & Jtal L = ligly France- < UK

e South Korea
UK-++.Spain| Uliza o flaty  UEA = Frange— South Korea

Germany + AWM= 2 Germany
US4+ Spain Franceli&dsandmth Korea
T U4 « Uk |

U = Grrmany il Soufh Kares = Ca
CEnada
Germanyt i
® o USA & Canada

dapan & Spain dapan = South Korganaqs

Japan = UK Ching « Uk
Lgig = China
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713 AT 2 FedT 24

71388 AFF5EFS HAA Chinese Acad Sci, SCIS SolA &3]
ow. F/PEE FEATFVE AP A3 e HAoE BAMHE
gt A7t A= A e AR BAHE

. . Record %of
Field : Insulation Name it 308 Bar Chart
Chinese Acad Sci 20 247525 —
CSIC 16 1.9802% —
Pacific NW Matl Lab 13 1.6089%, mm—
Matl Univ Singapore 12 148519, m—
Univ Alicante 11 1.36149; w—
Russian Acad Sci 10 1.23765 ===
Univ Nacl Autonoma Mexico 10 12376% ==
CMRS g 1.1135% —
Morthwestern Univ 9 111399,
Tianjin Univ 9 111399, =
Univ Calif Berkeley g 111399, =
: ; Record %of
Field : Insulation Name Caunt 308 Bar Chart

FHl
o
Ot

O8 247 CO, M2l7|& 2of 7|¢d =2

Univ:Magl Autonoma Mexico

CHNRZ
Russian dead Sl ® p\sithwestern Uniy
&
Uniy alicante
4+
Matl-Univ- Singapore Chingsa 2328 8ol
.mc W Nt Lab Gale

% 248 CO; M2|7|& =of 7|2t SSHT =428
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A77F JH Fol 3
53], FelA &

opd AT=E ® TEAT B
Topd A75dS B4F 27 getEor 3 A5 okl A7t gol IR
= AR BAHen, 53] Uk 245 283 A7 % CO.E FF A%
T7F ®el APH ey, FAHEYRE ol&F FFAZ % COE o] &3 dE2A
ATE Bol APHA UA G Ao F BAHE.

. . Record %of

Field : Subject Area it 203 Bar Chart

Chemistry, Physical 217 26.8564% —
Materials Science, Multi 163 201733% [—
Chemistry, Multidisciplinary 121 14.9752% -
Engineering, Chemical 116 14.3564% -

Energy & Fuels 70 8.6634%
MNanoscience & Nanotech 55 6.8069% M=
Physics, Applied 50 6.1831% M
Environmental Sciences 41 5.0743% =
Chemistry, Applied 40 4.9505% ™
Physics, Condensed Matter 36 44554% =
Record %of
Field : Subject Ar Bar Chart
iel ubj ea ot 808 ar Cha
a7 249 CO, Mel7|s &8&0oF 2o =2 dlst
Endinesring. Chamical

Chemistry, | applied

Eneray § Fuelg

Chemistey, Phvsical

+ Materialz Sclence, Multidizciplinary
Ehemisty, - Mulidisciplinaky Ngroscience & Nanotechnology
Physics, Applied
Fhysics, Condensed Matter

a7 250 CO, AHEl7|& &8E0f 2ot 55AF
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6) LCCO, BH7|& ® =7}t

¥ ATER 0 FEAT B4
@ N9 =% B oEPE EE 5E RAS BE U9 55 fE%dA a7 298 AgHn de
B =RA WE LCCO, FH/IEE e 2e Keyword® ol §3te] E4stgon, FEEIERE )
A9 BEP L o) BAEEL E2AYS. B SbE FEAT BAA% NF 9 EUGRY)S FACE AT B8 295
A g Aow BARUL, olAlo} FAH@RF, AR, FF)%e] FEATI MED
Aoz B4,

Australi;2a ooy, 22

Canada, 20

@ 3"4494 lapan, 31
B =REAAY FEEel 37274, Al w=Eo] 19970 AMHALH, 20008 o]F

FE3] A7k APH] em 9lom, 53] LCCO: #oke Mz &ds] A7)

APl L3 gl Aoz EAH.
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90
" IYEE
80 -
| QLH EE O8 252 LCCO; E7IE Zof I7tE =% (SClg ol4h)
70 4
60 -
- Austialia
H * i
HJ 4{} - Hustralla = France
Uk + sustralia
France
30 . @ s asialn
Canan_a | aniada «+ F’dniicanaaa : AUS&‘AH NS,
| Usa = F\=r|'\|c§m
=1 US4 = Canada i
? B | “%w‘féf@m@e&m
=5
10 ’ China + Canada Germany < WA W&ﬁm
B Heeau T Nnrway . Klemer\ands
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Uga = Japan | Gemany g R R ER ey
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[ = - Gatimany-<+-Giing
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718 AF=E 2 IedT 24
7138 AT TS AR Norwegian Univ Sci & Tech, Univ Calif Berkeley, MIT 5ol

. . Record J%of
Field : Insulation Name Sae 379 Bar Chart
MNonwegian Univ Sci & Technol 10 2.6882% m—

Chinese Acad Sci 3 21505% —
Peking Univ 7 1.8817% =
Univ Calif Berkeley 7 1.8817% ==
Univ Utrecht 7 18817% mmmm

Carnegie Mellon Univ 6 16129% =

MIT ] 16129% mmm

Univ Tokyo 6 1.6129% ===

Carnegie Inst Washington 5 1.3441% mm

CICERO 5 1.3441% mem

. ] Record %of
Field : Insulation Name Court 372 Bar Chart
O3 254 LCCO, MEZI= 2o 7/¢Y =2dx g
Camealz Inst Washingian Wit
Univ Litreehit Univ Tokyo
I Lniy Utrecht = Camegie Inst Washingtan
MIT + CICERO
GICERD

Norweglan Uniyv §

Norwegian Univ 3¢l & Technol

+ Cameales==lan Uniy

Unly Calif Betkeley

Peking Uiy Cameaie Mellon Uiy

0% 255 LCCO; HR7le =2of 7|Hd 337 242
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Field : Subject Area

Environmental Sciences
Energy & Fuels

Environmental Studies
Engineering, Environmental
Ecology

Meteorology 8 Atmospheric Sci
Economics

Engineering, Chemical
Engineering, Civil
Geosciences, Multidisciplinary
Construction & Building Tech

Field : Subject Area

J8 256 LCCO; MEZIE Zok

ol A7EE 2 TEAT 24
word ATEFE BAT A

T ez #4H%e

A= wol JYse Aoz F4¥
o2 EaHgler, TEdTE BHEL
gelo] A1 Y= Aoew E4E

gl I BFEoF B olyA] FopdlA At & Y H
¥, 53] AAdE Frtste Agol7] gl Aokl
AH EETopME A77F Y5

FAoZ ouA, 8 Fopst A7t

Record Y%of

Count 372 Bar Chart
162 43.5484% m—
87 23.3871% m—

69 18.5484% mm—
54 14.5161% mmm
48 12.9032% mmm
28 7.5269% m
24 6.4516% m
2 5.6452% m
20 5.3763% m
17 45699% m
15 40323% m
Record %of
Count 372 Bar Chars
Sop =2 B

Plant Stlences Forestry
L
Meteorology & Almosphens Sciences
@
Environmental Studies
Economics
Ecoloay Enuiranmental Silences ENEfay & Fuels

Engingering, Chamical
L]

Endingering. Enviranmental

a8 257 LCCO, FE7|I& 20 ZolY 33T 242
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1) COAY AzAL7IE 2 COo, ARY 145 ANE_7E

B o] Atk AP/AFAA A daide A7 -AFHEES 534 A7 I
Aqom, QFHEEHA = ofUA T AAFS T3 7IE AAES Foli e

B AR A 9B B, gy FrRoR AXE S glen, AU
A, GEA, ANE Fopoll A MAAG ZALES R Ae

B V5] A A=AV BAHAE FAT, 30070 oo B2 VYol Fosta 9
oH, 5 7eBAYE =Y 3R 9%

B Y E5ES AYEAE 9 335 Eoke AAFEH FES AAE Jdoy,
Aeta AALA (biomass), &4 F7E, 75 (DE, ¥AL F9/8E A=")S
A ¥& Zo= Hrid
- 535 ol V& AAY gr F9 (AeFZH, duolEd o8 )

B 39 A A=PAE EF3E &£ 2217 25 (VY 184 145 ALAE AA
M Fols &8 Fx2E NEAE, 2009)

E 221 se MEeEts FEA HAM ASXA MEHA
A=HA AEJALEH
o 90Tl WEF] oUA ARE dIA, d8WA T EF AA AN TF
e A= HA
BASF | =Wl 67 &4 38, 3} 5 6770 AEste] 183, AR AF AL
(54) 9 FF
* Neopor ©&#]¢} Micronal PCME /3 a1, FFALHZ 8 AR A|~H
S o] &3 Uv “3¥H 3$2"E B =33 AF ¢4 Fu
s URAFEE, vUZ ARHRE 5 I8, 185E A AFAAA 2 F F
DAIKEN v E Az 9 FFste dA
() |+ HAAEE AHET 1373 AF Ado] 2HE 950 AT A, AL 2
AFAL AFS T S
o YE Y BA FF ol 9 S 2 lon, wF, T3, HEY, HE 5
TOTO e F7bel] WEFh THS AMGS WML AE
() |+ AL 2 AAH AZS Lot &4 Ry Add FEsta glon, 7%
4 B ORIl et AA Hi FEOE APV IS
o FUE A4 AAE FHoR B AT ALS FEIE GA
INAX |« A3 J2APE T 2998 A A4S Asste Az AELS &+
(9%) o Hrks v s
o A FHIAE et fH AT BAAHO R WNEEA US
o AAA 75 WEEe] AWME, M3, A B ZIAYEES YA 2 AFE
4
Lafarge |» AE7Fsd MTAA) 7wks T3 G844, F4RA, A L Ay BE
(ZF=2) 5o gAAHA &FAE AAskE AA
o A AA AL, COr TAF FaAA, A B e AHEES A3
T AENEE FAE A% AFLe] FAE AT




2) CO, &8 9 31A7&S T3 A4 & 3) AAAE LCCO; DBT= 2 HIYEF7 &

B YEGA CO; &8 H 7|&o] FEAHJ] 9&S AL US B A5AA #-E LCI DB 877/ REE, & 2208 Zo] 3578 EFNEA 7 A
B Sl COE olgstel, uleleddm Al BE AT AF Aqsgo), 224 300670, EZBAL 10004700 vla) B9 )
Scale upe] HastH, ATHAR] V&F %% JE T AT 60% == HrHE.
B CO; X37|&L Y3 ASHE AMEsTe] JY=H glon, AF7tAae FA E 223 UEXAX ¥ AISEE LCIDB 28
e oy 40$/t—COz o1 4A & THH LS 2030 7HA] 10$/t-CO; AEE A7+ _ wE _ - o _ - o
ste 7% hdel ARHT e (247 BanlehTaS A, 201D) WA EE | g5 | W uE |mEER) GdRE (=EER
B CO; ARV FEA ml$ g, &= vt 10~20% £ Aoz Aot ) o
N } A E 674 St 170 PVC #35 =239 170
2. 20300 oF 8$/t—CO, 702 AN Ao 2 374
O| A} EF A E o] & A= 9 AN A Qs o= ARz
B OB RLE o) &de] 1EIAE AA ol e AolE A2 e o | mame 9| Gana A o
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N S5E Row u:_w&%
B CO, THVENM A BT J&5FE AZA AASAHEe AATH sheb) gy | AR 2 BE Az A
60-70%°]13 FYAA 71& L Ao F] BYI|EL 40-60% FFOE FL Folm AE
2 @70 AR FF VeFAE Falxe 5-1099 AEHA RDFAVE 2o s (@) AF 671 AFA(E) 270 By AF 17
st
B 222004 CO. ¥R, A B8 AWV V& A4 BAE A8aAe as& 97 | v e A | ANE 2AHE AT U
. HE pe 1
E 220 CO, SUEY 7|2 AW (2MIlA EAT|RI WA MY 2011) o A2 27 A% 2 AR e 2
coz 2@ EAE | AT | FA%E EERE L TR o gz w4 | s | SoeeE AulE A A
e B
CO2 ¥ &A7& wH) ol wal -
ZAHE HANE G PVC B =] 174 Az 370 B AF 1
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CO; X3 ZUWE 3 60% Y 3RAANE A&
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WA z% SR
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T A% ] 2) SI=2&A A=, 20t LCI CIOIEHIOIA B2 ZHIOIXI (www.edp.or .kr/lcidb)
BEH Bl= 3) BEMAIIEARY, 20f L] ZEHDY SHOIX (. kncpc. re.kr)
CO; AF ZWE W 50% A e "l H]
FAA 2w A AR E gle
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B UJRo A FEWFAHY AAAAJNG N AR AEFALY] £ =, 72, R JF
(Lt (stratified sampling)oll &7, QA 2L <18 EQATEY AL o) 3d

vhoh e shel Aq st

A

B AR7ME e R she Adugrledriede TesERAted s, A4 3
3 FaEE AT TR
Bt Agrok 9A e

AEAAN ] davEF Bk a4 7
A¢rg A4 degoy, s 7EFEd dEE A

v glE

B ARl UE g e
=AAANY SRS e A

l #E7t a7H.

B 20109 79 FHALS A EEI MA
2Y, Svge A98e B3asta L.
ARG 754

betd ©iehdy A

g]

FEAg

71EA

oL

© i

i
BT

A

=

o
o~
=

571 sl o

Al

1
il

15

=g
a

P
T

e H3E &
NI =

5 Qo
by

E 224 2t AlLE[20] uhE =9 duE =9

AAE e
e P

o vty Axel BAARE
ol vt H4 ggvke 4e 7

ZF A L (o] &5H) vith| 4 g
B A ) ) H
A2 1 Aol s 59 29) 29 59 19) 109
a. % CF
49 49 39 79 1o 4o
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(ZX) “Product Carbon Footprinting - a study on methodologies and initiatives"
http://circa.europa.eu/Public/irc/env/carbon_footprint/library?l=/pcf_repor tpdf /EN_1.0_8a=d
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Erus AAwd Nede] 34 2 WA AF e

B 227 HHEOF J|EXt HE

7k
B Y olFA AR EE/EA, 2A/AF Eoko] QgL 273,914 o2 AA o] FA <
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a2 259 7|2 ol g
E 226 &, EZ/TA|, 2F/M B 2ot ols g
TE FTIATINH 71 4 o &
(A=) 508 82,701 2,766
FTHEE/ZA) 465 130,447 2,377
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<EBx : DSIEI|SR, o|BAQl MejEAL ETA, 2007>
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o} HhA} A} A} :‘}i g 71 ek A
71=A 469 2,476 6,175 379 120 380 9,999

71A} 727 5,384 | 51,740 | 9,304 1,606 | 11,315 | 80,076

. A} 7] A} 35 676 4,869 | 16,208 | 1,850 5,802 | 29,440
= e e} 655 3,933 | 36,449 | 51,323 | 43,013 379 135,752
EE 0 1 0 4 1 1,374 1,380
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HEA 139 1,474 6,213 680 165 362 9,033
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71&A} 43 209 217 5 1 61 536
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= e A e} 114 394 1,403 1,029 364 3 3,307
EE 0 0 0 0 0 18 18
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EA 0 2 14 0 0 1 17

st 71k 1 13 74 4 0 25 117
ﬁ 214 7 A} 0 0 10 11 0 3 24
o) A} 12 68 500 91 62 0 733
A 13 83 598 106 62 29 891

Z A 3,105 | 25,915 | 209,825 | 169,943 | 72,079 | 42,551 | 523,418
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ST AT IHE A L0012

12 (d79) COAAP AME - Z32E /T 4 FEIA] a4t

(29« A

T 11X 2%t 3t 4XtE 52t (max) 2Ll

32 | e 32 | 2 | B2t dg8 | oz 3= o12t 3L | oz
oPL == 3,570,000 = 3,880,000 4,210,000 = 2,720,000 1,820,000 - 16,200,000 -
1HI =2 7 610,000 = 820,000 = 1,030,000 = 1,030,000 = 510,000 - 4,000,000 =
1-1(Z&) 100,000 - 300,000 - 300,000 - 300,000 - - - 1,000,000 -
1-2(25) 310,000 - 320,000 - 530,000 - 530,000 - 310,000 - 2,000,000 -
1-3(&25, 200,000 - 200,000 - 200,000 - 200,000 - 200,000 - 1,000,000 -
2HIEZH 2,010,000 = 2,120,000 = 2,130,000 = 530,000 = 310,000 = 7,100,000 =
2-1(2S) 310,000 - 320,000 - 530,000 - 530,000 - 310,000 - 2,000,000 -
2-2(28) 800,000 - 800,000 - 800,000 - - - - - 2400.000 -
2-3(2&) 900,000 - 1,000,000 - 800,000 - - = - - 2,700,000 -
SHEBH 950,000 = 940,000 = 1,050,000 = 1,160,000 = 1,000,000 = 5,100,000 -
3-1(2&) 250,000 - 240,000 - 200,000 - 160,000 - 150,000 - 1,000,000 -
3-2(Z5) 250,000 - 250,000 - 250,000 - 350,000 - 300,000 - 1,400,000 -
3-3(2&) 200,000 - 200,000 - 250,000 - 300,000 - 250,000 - 1,200,000 -
3-4(=2&) 250,000 - 250,000 - 350,000 - 350,000 - 300,000 - 1,500,000 -
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22 (A7) COAAE 7|54 AAAAMNE A 844t

(9]
IE] e e 5

DAY 5o | ai s |z SERN T
g 6,950,000 - 6,650,000 - 7,400,000 - 21,000,000

1M 27 2,300,000 - 2,000,000 - 2,400,000 - 6,700,000

1-1(E&) 1,500,000 - 1,400,000 - 1,600,000 - 4,500,000
1-2(2&) 800,000 - 600,000 - 800,000 - 2,200,000
2HIE A 1,700,000 - 1,700,000 - 1,800,000 - 5,200,000
2-1(28) 1,000,000 - 1,000,000 - 1,000,000 - 3,000,000
2-2(2&) 700,000 - 700,000 - 800,000 - 2,200,000
SHIB2H 2,950,000 - 2,950,000 - 3,200,000 - 9,100,000
3-1(F&) 700,000 - 700,000 - 800,000 - 2,200,000
3-2(2&) 1,500,000 - 1,500,000 - 1,500,000 - 4,500,000
3-3(F&) 750,000 - 750,000 - 900,000 - 2,400,000
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32 (7 AAAE AAAHCO, 32 " BF7v|e/id FA a4t

(k9]
- 171 2Rhe 3xtd 4xtd 5% (max) L]
3= o 3% a2 3= o LR 3=
ore 52 1,700,000 - 2,000,000 - 8,300,000 - 2,800,000 - 2,200,000 - 12,000,000
1HI 27 400,000 - 400,000 - 800,000 - 800,000 - 600,000 - 8,000,000
-1(E&) 100,000 - 100,000 - 300,000 - 300,000 - 200,000 - 1,000,000
1-2(2&) 100,000 - 100,000 - 300,000 - 300,000 - 200,000 - 1,000,000
1-3(2&) 200,000 - 200,000 - 200,000 - 200,000 - 200,000 - 1,000,000
2HIE T 700,000 - 800,000 - 1,200,000 - 1,000,000 - 800,000 - 4,500,000
2-1(&8) 300,000 - 400,000 - 400,000 - 200,000 - 200,000 - 1,500.000
2-2(2&) 200,000 - 200,000 - 500,000 - 400,000 - 200,000 - 1,500.000
2-3(&) 200,000 - 200,000 - 300,000 - 400,000 - 400,000 - 1,500.000
SHIP 2 A 300,000 - 300,000 - 500,000 - 500,000 - 400,000 - 2,000,000
3-1(2&) 200,000 - 100,000 - 200,000 - 200,000 - 200,000 - 900,000
3-2(F&) 100,000 - 200,000 - 300,000 - 300,000 - 200,000 - 1,100,000
4K 2B H 300,000 - 500,000 = 800,000 - 500,000 - 400,000 = 25,00,000
4-1(Z2S, 100,000 - 200,000 - 400,000 - 100,000 - 100,000 - 900,000
4-2(2&) 100,000 - 200,000 - 300,000 - 100,000 - 100,000 - 800,000
4-3(2&) 100,000 - 100,000 - 100,000 - 300,000 - 200,000 - 800,000
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