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Triple Nexus of Sustainability : Water, Energy & Climate Change
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Energy Security and Sustainability : A Framework for Agenda-Setting

Jae-Seung Lee | Professor, Green School, Korea University

In addition to traditional elements from supply side and demand side, energy security began to incorporate
the elements of sustainability such as environmental degradation, energy access and energy welfare.
Energy security is closely linked with these sustainable development goals and special attention is needed
in addressing the energy challenges to achieve these goals. As sustainable options are relatively clean and
evenly distributed, there is less probability of social conflicts within society as often found in the construction
of conventional energy facilities. Rural electrification would be more effective by considering social and
environmental context of rural livelihoods. Whereas cross border energy trade has shown a number of
obstacles to overcome, soft energy trade and cooperation may more practicable and compatible with the goals
of sustainable development. This study highlighted the water-energy nexus and water-food-energy nexus
as the cases of sustainability-related energy security agenda. This study also examined the categories and
selection criteria in dealing with energy security issues. Future research and education need to be based on
a more comprehensive concept of energy security, which will enable a successful interdisciplinary approach
toward sustainable development.

o] Qo] S AL A0l AEHCR BF U 0 ZTN BAEo] grouk Aol 37 9k
ofiix) g, oluR] B 5 A7k 4 o17keke 21gle] 918 29lel g A7) B, HEHT ek

whebA] offAA] Rl et oA A2 o ET BS 20| TR JE e 831 HT

ofuIx] ok Sgele] HaHA Yhg-L A&7k WA} B aoR NSl BAH 25 S Haslsa
R FE BRHOR o|Tofthis Wako 2 Hslok dck A A HlIA DA BEE X o)
A2 SRS FRE ol HeISl B B9, 71 R A 415 0] 258 Palohe FA
A7V 5 8 e Emsjof ket

l"

Hrhe) oA Shut A47bs e GAR chF Bobst WU WA ek BBH A4k,
RS A, AR A Sk, RSOl 35, P A S AL, S ol
SEE At WY A A, BRI AL TS B AR AY BE 5 B G2 T
ek (1 D),

J AT E OL{X|(Soft Energy)2t K{OlILAX|2t O|LR| &S 7S St OlILIX| ZZg olnjsit, 24z U XS Z36IA| eh=th

IeOEt | KIST _ 173

=<
H
=
o
ox

lc




Environmental
Sustainability

Energy Efficiency Health Risks

Energy
Security

Availability Social
\—/ Development

Access to Energy Services

Renewable Energy Energy Safety

8 1. L] RSt R Hsd BAE

[¢]

o] Frjo}

Z 4ge AY 9 oyA] 2w F83 AR, WL 9 MY FdE Bl

Fol A S T2t Hlofl QoE Ert 7153}l R Ao A= AR, & 9 Qb
TAE ZAIS0] SAlol TSI 5ollt, olof th-gd o] AlgHe|a FRH - AlFH o 7Kgt HLrt
t}. olgfgt #AIE sliasky] Hsf 20119 ¥|& UN AFRESRL “REE 93t A&7 AUA|(SE4ALL
Sustainable Energy for All Initiative)'gt= £279] AAAE dxstgct 3t Z2E = AhE oy=R|
Aa]2o] tiek HEA M BA oURagS A Tl 2o E A, oluAHolA Aol R] ¢
HI5-& @A F o 20 2 Ffjst= Ao|th

Aok 22 BRI o] AEE oA = o &2 AdPgeto] siRE ook qint, A, S71H4] AhofA]
olE kst AUAZIEAG S B A Ade Stk S, 71 AelM A 2F0d= =2
YA N = AR &S WS AS BB, AZE U] F52 TR A, AL A= of|A

AL PP A7 L mRaE wEehn A4 H 0 R 2%

>

H
Bz
o=

S8 il

0

Of

A47hs o] 7182 E o) chuol et @7 % oA 43S Theat 2 A7 HHES B8t

0
A A A,
W, 87 2 ARESHE 25 ale] the 24 27 D BUERE Susior g 23 th 8ozt

LRV HH%, AR i, ] 09, 4 o, TRHYIE W e W71, ARA2R e, oui
ol wis AelEska 2% ol Atk

174 _ GREEN SCHOOL



GREEN MONITOR

57, 9 §19819] £ glo] theel vl A4 v & gect

o Z7EAFYQ) 291 vs v ERFYS] 891

« WAIE 291 vs A 49l

« AP CPAA) 89 vs APFEAIA) 89

-+ QAR 91 vs 4 91 by

AR, A= 9 A=, Ay R 2GR 571 719 9 AL 719k S AR 7180l A wlad Aol 7kt
NEEE ZARHTL, ol AR Ad7bsAnt oA Shug BA0) F7et 2EE FEUT 54 /IR
e ARIIGAIE 712 s, iRl 1R AR, A7 5 ASAEEE ARATE A5 e o
fgsit

=
re
D
%
= AR S

7|53t oot
-z - 71 R8D - MBI QI
- et - xjeinat - 2R Yo
. st . Zat - Qlest
<
o _ H
T8 2. OllL{X| OH22 Sit St B2 5
ulele] QI5E IR 4 Gl ofuIX), B, A REL FAA ok olRloltt, 53] ofuix|eh B A2 U] v
Qo] glo], stute] FHE Hes] Sl THE St B4l A5 ks Bl itk
A AAZE EASE A7} 9 7| 9Hs B AT G 7hed, o A4S AoE o we AL R, B
A7Vt QRS ZASHE B 284S E A8 a0 Fade] dEEL ot B9 40 3 F 8
2o A&7 Hs e U0 2 ofulx] Qhue] T Alze] el mel, 47k ] TAE Thaket 291Se] i
oAl 4Ao] B B TelE) Akt Thebd thore SRS obeE Az WE U g 4
£Zo] ofulx) Qhue] that A7 W LGl Yo} BS FaH el Bask gk (17 2), o

st | KIST _ 175



PART I,
TELARATNEE

7874 7| aeysta 34

_[01'

to} s

Water Pollution and Life Satisfaction

Sung Jin Kang | Professor, Department of Economics, Korea University

Using Korea Labor Institute Panel Study for 1998-2011, this study investigates the impacts of water and air pollution on
life satisfaction in Korea. Random effect ordered probit model for empirical study is used to consider the ordered property
of life satisfaction data and heterogeneity of panel data. The proxy variables to reflect the degree of water pollution are
biochemical oxygen demand(BOD) and total phosphorus(T-P) and the indicator for air pollution is combined variables
of particles(PM25), nitrogen dioxide and sulphur dioxide. In addition to environmental variable above, other determinants
used in various studies on determinants of life satisfaction are used, which are economic characteristics for individuals
and social and demographic characteristics. Empirical studies show that the indicators of water and air pollution except for
T-P are statistically and negatively significant for life satisfaction. Other indicators such as income, age, house ownership,
gender, education are positively related while urban residence and own business are shown to be negatively related.
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Post 2020 Climate Change Regime Formation

Suh-Yong Chung | Professor, Division of International Studies, Korea University

This presentation is to provide the overview of the new publication, titled with Post 2020 Climate Change
Regime Formation (2013). Past experiences of the UNFCCC demonstrated the increasing limitations of the
top—down approach of the UNFCCC. Due to the dominance of sovereign interests in front of global efforts to
curb GHG emissions, most of large emitters (i.e. Annex | countries and advanced developing countries) have
been reluctant to be obliged by legally binding obligations to reduce GHGs under the UNFCCC regime. In this
situation, the bottom-up approach, which emphasizes the voluntary country level of efforts to purse low carbon
growth path, could be another attractive model. As this approach emphasizes the possibility of identifying new
engines of growth depending on green technology and industry, it could attract more active participation of
the countries during the course of realizing low carbon society. Therefore, it must be aggressively sought in
designing Post 2020 Climate Change Regime by the UNFCCC.

20114 12€ UN7|&H3}HUNFCCC: United Nations Framework Convention on Climate Change)2)
tlgt Z2Z (Durban Platform) =20l BE 3|Y=S IO R sk A7 wWiEsF 5 2471 geld
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The Possibility of Public-private partnership in International Cooperation for Green Technology: %
Implications for Sustainable Development in Africa
Jinsang Lee | Professor, Graduate School of International Studies, Korea University
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7153k} o] A9 HA F2 AlA Zhro] FHsAL Qe FaAoltt 22 AHoA 7%
H3lof tfgt =9= 19729 G344 8 (United Nations Environmental Program, UNEP)o] &H3}12
19873 MAZAAI7NE3])2)(World Conference on Economic Development, WCED)o|A] Zjg8= ‘Our Common
Future (Brundtland Report) |4 X< 7157ldrof| digt Ekst =9)7} ARFERIT) 24571572 (Sustainable
Development, SD)< 1577t 7FAAL Q= X}":‘Z} JFA o= grEolX AHgE FE3to] glo] & A7t
ol g5}, The At gt Aloko] glo] Y-S ARSI Qe FHe Ho|t!
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BEol|A 220l AA| 8|S EU2H A|EEH 7]of51A| .

A&7 S 98t =82 19929 UN2] World Summit on Sustainable Development (WSSD)Z
AlZrsto] A71A AlA 7 /24 325 F5HL vk 228 Y9 A&7 19924
2|2 3]0l A 1527) =7} thE7} Zrofste] Agenda 218 WHESIHA SsHA =2J5l7] ARFICE? iR 7+
=7hE A& 7hHs7del| theh gl FEs] AP Qo =R A AE7HINE 71HE sty
3 B BE Hopo] A 7 9 AR RAzte] L 275 gt

SA7|E S BRIE Hasks sl BYE B0 ABE A4 b5t Sue] A4 PO B
9 4 912 Zolck. UNCED®] Agenda 21004 47148 715stel Gk 74 QAL Hsfohn Auks
7142 BRAC A9, At o] A4 Bhsd shadRe] AHgoel glof AHle] Anlere Haslskn A%
A oot HES SHe 716 TR, S4716S A 7H5E oluix) BEelA 4UL A
B4 ZoI5A] ghon] A4H0 2 ofgo] 7H5 4 YEE Gk o7l Hehstak olrt

UN2 547]14& 37 72138H3 7| (environmentally sound technology)2 9] Wi ik, o]zjst
71EE AR A 5ol RS 24t B SE Boskl, o SHY e WA B HAas)

sh2, REAYS AT AT RARS PABE 7 TR oA B A4S ASIHE BN
28-S Jrstste] A7 LUBIe BAY OPRU AL Ha8} he A o)) Sk o) BN
MR BERE Hopd, F2, A%, S 5 A eI AL B 71 So] 4]0 B

A7) L R E A2 FAFSo] BAst ek oleft 714 o] o3 Alddo] 285 T ATAHLL SIFt
AU QAR L] we2lo] £ B Ffolet, o]g] Poizl 7] BAA 7 wEe] thE L] ofHE 4

1) X&7+Hs578 4 (Sustainable Development, SD)2 Of2f SO = Ho| & 4= QUCt

2) RAol= XI%7Hs7HUS 15t £A2 Division of Sustainable DevelopmentZt AT 017 | A MIAH X|£7H22|2l(World Conference on Sustainable Development,
WCSD)E F2totil Q/Ct.

3) www.sustainable-development.gov.uk (201321 6220 <)

4) UNCED(United Nations Conference on Environment and Development)i= 199214 2|20{A SH5IICE Agenda 212 HAMIAIZQ! S E S0f| ThSt A10]CH,

5) www.un.org/esa/dsd/agenda2! (201362252 F<)
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I

A =1, 7l ojdoll= ulgo] WAHE, 7eS EYste NeasolAls Feel 2 4 dhfl it olE 22 o
Zpof| A 713 T, =47)29] 725 F3AE ASsto] AH9] o-gof| sl AR o] F oz 715k
MEolA] H7|& 2-8-0) 7|312 Srfel=E & 4= 9 Aoltt” o2 B, =] Ut 714olA ALgst= —
FA L L of|A = UFE o851 HH, AujolA AHEste] 2HE 257] Aol FFe A "o ol
T 547|e2 IR E AAJete] FAE S AT 24 A S Eol= Aolth _

A7 T SAVPEEEL e X&7hs, Atka =A%, 7138t 8- E3h= ARyl ;ﬁ
T L2uEtE 20084 Folrof 7|1EutE4](East Asia Climate Change Partnershiop, EACP)< =
AlRbsHAL =3 =7 ke] FElof tigt BeAdS At on disBAE&Y] w4 44 fH3E 4
2P 231 Sk (A9 2009). EACP AMES 2 28, H71E e, Agd ouA], Agka B
EAE, A 9 vlo] @t A 5 FolXo} Ao Amo) FF Elof g}’

olg|gt oJulof| A Lelualrt I oz 275k 9l GGGI (Global Green Growth Initiative)= 544 E
71e& SAEE R MY, 224 Ao T3 7IE Bl F8% 98 AEE 4 oA "ot i

ol B M= w7 ES Eol7] A Aol Bast Aoy AR, AR MR Y] BEo R
ko] Fofdt 4 9l& Foltk? GGGI7E HM7|1&S FH3l MEZFEo] Avkh HAYLL 7351
FrA o2 GFe 4 & Aojth o|F $5te] GGGIE ME=e] 54 YA TS 9 Y odsh= AIYdS
FRI8kL ok GGGl AZl=at E=o] 3522 Zrofste] Axl=xe] mM7]e-S g4lehr] 918l GTK(Green
Technology Korea) S A1 =ich

wa7lao) FAP e SAVIeTY AR 7140 T AR Ao 714 A% 9
7Hs31) Eth OBCD DACC] 7198l 92 37} 3 843 waie ALl A4 %
Azl AFeh Wb Yt m2golols, 20104d9] A9 AR HA AL 6377 AT
71a), ofuiA] g Foll BaE ARlolelch 2gloli: 38%8 AXsAc AALBE AR A1) 1497

P
lo

=
87 9 2w Fopol A9Eglnt felhe 20084 olF SAPFANAE At of HE=Tio] 2
=71 Feo] ASH 02 okl girt. PRIURte] SAVRTEROIA A, A R EEE EokE o
i3

3 201019] 73-- 23} 77%°] FICHR== A FH T 2010:14), »
A

3. FA71ER U siEvy =
[

r

o-29] PP 122t Aol o] F08he ARglell ’IkbIglo] sl o 2 FofshA s Aol ﬂ@
AP et Adole B Aol Baske ARt AR A Rug Fol7] A5 WS FiArle o
Aol o S, WARAE AT =2l W) £Aste] zte] 24 FYRE Aedte] FAGE e
ne

&

8431 ©h? ARAAHEORE PPPY 2 Abel7 Hich, ASAARAN|E skt Aol Bash) s
AR S B3] 9, WIRbIgo] 47 Hskd Ratet weA] PPPE Fstel migkie)

6) SSH= JHRAIRIAC| 7IRIS QYSH| ¢41, 332 7HAIE F7ohs 0[] 0|z 7|2Hstt QES § &gnt ZAEC,
7) 3=0] =AY SR SHEAR, TS, MY I = 2|, SH2| 52 Zafot At (FH==HFH 2012: 16

[SEE2], EIYE 018 I, MM O X| i, Al H7|

B 2-73X). $+=20| OfL2|7} 27101 METH 24 20F ZHH2HS UN2|O| M2 U Tt J|SE0F A5 32 B G719 AXHA Of|LfX| 221 ZHHE0[CHEZQ! A
S0|Ct (SH=2=HIRT 2012).

8) GGGI= 20105 58 HRIEIACH MS0IA JHZ|E SOMAIOt 7|% MEHHS| Qo)A LHSIUCE

9) 0|22+ Z< Built-operate-transfer(BOT)2t1 St
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W Sl AHE TEST Lol ol 40102 BAFEE S48k Relek

PPPe] 5842 TZk71lo] ofwat 270N 917 Bkl QU Aol Folale] Bejel B2 sl
2 $-EICHORCD 2009, TEREL W|at SA30) . A4, o4 U 9% Be] 5 A 2713
4w 7K Bolal) Hirk, BERELS Hwd o) ot 12S AelE FEAE vhelsls A} Het
b Tl B e 0] mhat chobst Bl 2 23 = 4= 9lck (ORCD 2008,

4

4. ofZz|7}e] AAz}e} A7 | a vl slEvy]

obtelzt F7HES 19504) F9 o5 AWK Holtk ERstEA, ST ol AN EPHEL
), A 9 A8lE BT Fokat A4 Qxel B2k 4F, kL AT 5
Sttt 19604 o|F FAAIBIe BE AATEL, ofmalshe] U=E AAE gout, o] FHEL
A7 Hofuh 23k itk e F7hEe] ARe) welE BRI LR} vesm e
BE5E0.2 T 40 AL W4 1T Aojasle] 53 gk A AT 2L THlE, ZE HAS
AANA) MRS A7) Higict F1Y) a0) S AR, WTe] FolA Sty £t glow, Alstet
oe] FHES TR W ET Aol A= A%ET girk

19809 ©]% AjA&3L v EE ZA7| LSS LR ZAAE (Structural Adjustment Program, SAP)&
FX817] 8, okze}zt =7 AEA AAE =Yt Hst, o]F 9z 202 AT
JI2u SAP= ofzej7e] A A Ego] EA] Z5HA ESITh SAPolA 7Y AE AR =7k 7=
w7} digkom 97199 R1gs), APSEAAAY] Eoo &2 A SStE o2 57t vlel =2 HAV S-S
7155 =3k 20008 Al ofze|7} WS flste] 201587H] 2] Akl 9 A 7okl gt AjHd
WA 8-S Bhgslgic) of7) A A E/REEE R (Millenium Development Goals, MDGs)E AIAI5HA] E%jct

20024 o}z a7} AA| 7P} 2Hedd] % olZ)7}d8k/ | (Organisation of African Unity, OAU)S o}=Z&)7}
g (Africa Union, AU)ZE WHA7|= 5, BAEES gt A+ w8S S8 2.1 Qlrt. ofzejzt X97te]
A S E BH o7 ofzert EH’“FE 57 Yo RSk, Ao R IS =T AATHS
o231 X HE AA7|FE YA =3I} AFolzz]zke] ECOWAS(Economic Community of West African
States), =¥9] EAC(East African Community)dt F5-9] FolZa7} ZAA)7]7el SADC(South African
Development Community)5°] 7H} 3] 2= Qe BAEE7 ol olelole &5 o] Axgt A9d
BATY7 7 AE 2FE O o dibdnlof Yglo] E7|E gty o]ebt2 A el et of= ezt
=7HEY =8 AAGF AUAaE FHo g2 AYsiqinh 2=y & 57 o2l AAE Tl
Y=o = zrofsial A Feto] EA Hglom, HAA 39 EAA FHATIY fARE B sYE 4R
Akste] =E&dfof ah= 5 A =77 Eoiglel, ARl &3t AAA olols 7k A ZFT wHEbA
olZa7r} G AT AAETLS WA W7o} Ao o] A B AL 2 AAG o] FA] FHt?

10) PPP2| SEH= OFF CHYSHTE. OECD(2008)0i= BOM(Build-own-maintain), BOO (Build- own~ operate), BDO(Build-develop-operate), DCMF (Design- con—
struct- manage- finance), DBO( Design-build-operate), BOT(Build-operate-transfer), BOOT(Build-own—operate-transfer), BTO (Build-transfer-operate),
BBO(Buy-build-operate) & L3t SEHS 4745t QICk

11) MDGs= 8702 At2| 2 2| 2 X|==0fl Chal 20153 7HX|Q| 24 SHES MAlstl Q/Ct

12) African Union0| & X{0[X| 25t 901 2| SiLt= R EC| 3[2=7H50] RAISH HES Mot +EF 50| H|X510] ZH SEIM 2 AUX|S RS 7HH2X|
2517 W=20|ct,

184 _ GREEN SCHOOL



GREEN MONITOR

A 19909 MABAS] 2ol gjle, otzezhs Al 8 A=ES A 2 BAEY die= of
22 7] A ol okZe Pt M AL Qe e AAAR-E AT} ofiA] FFo] 5] el A
AR 2 2Hhe] 87} F55HHA ofZe|7te] Aei=E SHCR S ATSd=S2 78 F4 %
ZAl ol et B2 B oL JISiTh

o3t AAIEA| ¥ske] EoflA ofzelztol tigt IAPREEHL & S48} = Q= Aoltt T4 T<est =
A=A 2pel g7t ALAAS AHLE Hof ofzElzpt AR o2 AT 5= JeE B4 € 7|eAYS o
Wegstal Qltk, of7of HA7)E e 3, olUA] && Eobof tigt FA7| AR, TS vRe A4S =
AT A EEHe] A3t H L l= Aol

[AlIAI3Y 2 ofrjolrdk23)<] A

AlA L&Y 7| FEA7|F (Climate Investment Fund, CIF)& 243t 24714 115 9 HA7|&0 =
i3t T2AEES 2Pt i}, AA| 7152 6390 0|20 iR v, dB 5 Fto] FoIatirt ;4;
CIF= AA 7]€7]3(Clean Technology Fund, CTF)1} A2k 71%7|2(Strategic Climate Fund, SCF) 2.2 o

450 itk CTFe F471ed) 2 9 oldE FA22 AN o], Agka T, #59] 584 %
T A oz &8, A 2 5 7Ie 2ok A& AdsH HH, SCFe 7% wshad ARl
At (A1 - =7 2010),

ofAJo} 7f-23Y(Asian Development Bank, ADB)-& 20073 A4 o|yA &Y TELH4(Clean Energy
Financing Partnership Facility, CEFPF)2 A¥35}9th CEFPF= A4 oA UA7ErS: 93t AR 2| 5hH
7= A &&, A oyR], 2A47FA A7FE ok gt AFYS A YskaL gl 20119 ADBY]
70| A] &of FAF AL 219 Fo] o] 2t} ADBY AU A| 2ofe] Al Rz |69 ZrolE Fish]
918l PPPE A=40& Aajstal Qltt, of7]oll= A, AL A2, F3AE & Hlad ojAsteka vjZo]

e 71e] Tl A2 Ak ik (A - 8473 2010), W
o
[oRzel7} Ao Al
ofxg]7leke3) Mol dA] 7]F (Sustainable Energy Fund for Africa, SEFA)S &AJ5}te] ofza]7} gHH?
ogk

S7h50] Al AR 71470 D Sato] BEFIER Fr, o] FlFole Yt ARE Ruxo R Folskn
Ak o] 71FE FA7149] AR o] 9 oy && FAE Y3 71eiE T2 o] igt A, _
AgF o2 Jdslr] gt 7] 55 XYk Qltk 7139 o]8-2 7I& NS 3t 7|E AR, TEAEE K
At ARl WETH, BEARF AU, AAHA]o| gt B2} 5-& A "ok E3] 17|gol ﬂ*ﬁl
N
Ao 2 ololes Yk glov, onlR ZRAES TRl AYska ik A WA gl F814 i
fn

AL 2 ¥(Component )22, AHHQ] 131 7[&A| Y, 7RIS AAAY ofufA] W ofLR] &3S gt
LZZAE 5 B2} 7] dAof Ba3t A Yolt} o]= AfDBE B35l AYEH B A= SEFAAE=Z
Energy Environment and Climate Change Department (ONEC)ollA] AESE o} %3] Fc}

2= o
oo

&

A DA e A AR 24 B ARl HEE ]2 A1Y.= Component 1197 SRt A=

ISt | KIST _ 185



et A olvA] 719 E= ouA] &B83HE 3t $4719 ] AEFolt) 7|29 F47Y FolA
A 24 =2 49 7 3 FLo) XYL A Hrh AfDBE W7714E (Private Sector Department)of|A]
FEEIL Stk 7159 S8 A& 7Hsdt olvA] FAfe] A4S T glom ARIAIZA e FA; Hof| gt
AR 9 7HEA, AFgREOR7E ofzelzt tiFof EAto] 7hsdt Fofell 238 £ qlrh Component 1T of1A]
Fund Manager& &5+4 7|& A9 53 1717|4<] AR oufA] Eof &A4dste] ExE FaL qlek

AfDB9] SEFAC]A= A ofzZe}7} AR ol i 2] 719%19] AFdAIE el thet BAAI =S st 3Tt ol=
WA Forum for Clean Energy Financing (WAFCEF/the Forum) 2 1|=9] 9% 7]7¢1 United State Agency
for International Development (USAID)2] ECOWAS Regional Center for Renewable Energy Efficiency
(ECREEE)] efei7|2ho] Fofshar glct,

[Fa30] gjotLajz} = Mus Eal

HHAZL 20089 GHo )7} o x| IEY4] (EU-Africa Energy Partnership)Z Adstgct of7]o=
Hlo] 9 o], Al AR Akl HIH oz Y] E SR olo] Badt AFe FFsl] s
S HA71E (European Development Fund, EDF)9] 69425 A5t 20084 % ofZe]7}of XY=
oz & 873 T A 77700 0|21 L FollA] 447l ARAATA] D vRo] @ o 7] Fofef Higt
Aotk J=9] FAAIF == (Department of Environment, Food and Rural Affairs)= gXol=z]7}
=7Fol| vhol @ o] /WS X Yshr| et HE | 2AF sl FAERE AlFstaL itk =9 Di
Olls, CAMSZ13&, Sunbiofuels WIZt7|go] roiste] gaoto| AE Zutel i A4k & 7hg Au]o]
A =90t 20079 FY9] Y27141¢1 BMZ= 7159} 7ol 3t A Wastglon, =g=71e
ARG FE7L 7150} AR T Hopo] tieYze] Fefsial QItHOECD 2010) 599 tjelgdz7]Hel
BMZ(German Federal Ministry of Economic Cooperation and Development)-& go}-2o]] Ao A
S FAEHTE Y Folae] I 93%7F TR vjgEko 2 Mete) o&sla glom AlA 1599
oJAKS} BbA HjE& =70t} U9 BMZ+ "ol AH9t 3522 South Africa—German Energy Program
(SAFEN)S Astar gob39 oux] i, oufx|H 33t Fgo = 87 3y 7|erid-S $igt
AEFY ZEIAS Yk ok YA AFLAE e sA7e FEATE FA8 23 itk AR
ARG o] &3 A F5FS F3te] 20169 7HA] 9709HE 9] o|Als} gha viERFS A= BRE
7RI F4 ZFof| Utk Hoby AH = EUBMZEE 3522 South Africa Renewable Energy/ Technology
Centre(SAERETEC)S A¥s}4.2m 2030 7] 5,000082] AAAY %] 7149188 ksl 2 sttt

1529] Veridium Corporation H2hote] ofgh& 434+ MelE Ak vho] o ofulx] A4+ 91t Africa
Biofuel AHS AY3kal AHE 2uk Pakef Frofsial glot. wl=e] B2 7]l Economic Fuel Globalit=
2rtof vlo]o AR AYAHS 3t Aulof EAEIG o 201349 7HES AR 2ot A ofjuiA] AYatel
30%2 AR Ao 2 dlArsla Qe

=9 ofZe|7h AP AE2 A 5087 AEE o] Tk 197613 AEA Y0l AlFHE o) T F&57t
Aste ofzzt Akl B a3t AR Sl Fagh JTE shal Qlok ofZe|rh Al Sfet

13) (EU. 2009. Energy Cooperation between Africa and Europe)
14) http://www.giz.de/thenen/en/35680.html (2013.6.20. &%)
15) (HES - 5124 2010:87)
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Jn

A FRE A O 2 T2 o YR] ARl E W&k Qi) 20079 F=2 Hio| 2 oyA] Ak o
skl F=719¢1 ZTEAZE DR Congo®ll 109g2] 29 # Aite] FASHAT =29 71e3]Al
FL Engineering to]x|gjote] vhol @ o x| A 342 AHsl7|= stirt (2H9E- 5&4 2010:91), -
Y=L T FAP LR A28l 023 t7] 9 A0, Alslel BE XA, &, di7],
H7| S8 S8 T2 ok Y22 20079 o] Hol e ofuyR] Foke] ZAFHS Eishr] $Iste] Japan _
Bio Energy Development CenterE A3t} o] Alel= ofZe|7} %7159 Hiole o || el Ak} rﬁ
AEZut PAbS 93 71eEY 52 A8 22 k. oot =AY AR5 o ofZej7te] 3, &
710l izt @} tEo] ofzel7t =715 A e 781 ik,

Ak} A S

AvE 1972¥ 27448 (United Nations Environmental Program, UNEP)E 4= Lo 2H|9]| B
A8 ol AUERe] S E Tl gt A=2Q0 9fR|9} egof| 71918t Teur AAYAe] HaL 'rﬁ
E2 AT e IEEA, BT oA 3508 AE £E2 o T AN 57 23l MEaL itk i

20129 AV R = Sotzerte] w47 FHAR =oFstr] A3t Avk 7|8 AME (Kenya Climate
Innovation Center, CIC)E A3t o= A&A% o] 7H53t H1 29| 7| I3 7|laddS
Aste] FF 1097kl A 7070 A&7t 7RI |e S AYskaL oF 24,0009 A E AESHe
EXE ARl ojArgols AAES, dinta E G BRY| dx27 5o] FESE FrofotE] AR AlvkellA
FEHOE 2AFEE Yo AL 71&Bd 7197 FA E FAlo] FHe T ok oo
=M7]& =2 J3(Climate Technology Program,CTP)& AHsl=E stgoH, Ak AH A&0 2 Aekh
2y 2 7)okl BE AR YA, 9, P8 Al B, olUA] BE Y EoF 5 TR Eofell
T4 0 &2 Fofsles ot CIC= AV7F 20308 $X1=2. 2 AYst= A7 |=7PEAI 1} Aol Yx|skes
U} CICo|= Strathmore Business School, Global Village Energy Partnership(GVEP), Price Water

House, Kenya Industrial Research and Development Institute (KIRDI)S©] 2Fojslar Q. whahA] o] E
A AR, SH|, RIZE 7190] 3o & RHofshs HE A PPPEdo] EaL Qi ©
ox

=

[ZH4e] At W
o

7hts 1957d B2 ARIA|oA S5-I ou oAl 21| 9] AL LEEre} B4 ERFEE AGC 2 ZA|1A "
ofehg-2 7ol ot 1991d o1 Al 200] Wik A4 WA o|Fe Wrjolch, B WA Akl 487} -
AR 20129578 A7A84 ARl om BARE 7Hs g 7HAIAL Qick FH—'U
[>

7Rt R @A) AR Blgo] 1%0] BT} ST 20207 HIRE 10%2 Z7HI7)E BEES 5:;‘
7P otk QR B Ao Hobol B AL W gk, FRARE) APL FRRIFIRAe 1
B2 olold] ofzel} efe) sk WaAmlE A8 Fol Sich FATFRI} aefelo] ol=s] 155MWe) 2
HE8S 7IAA) "ok oAl e o] EAP|Yo] 1007 AFEEE 2| Ho, Ak AL htat o

ofugl FH=7HE<1 Ivory Coast, Togo, Benin, Nigeria o= 533k e}, o] #5291 BOT W4]9]
PPPEXP7} =t} (DFID 2013),

16) http://www.allafrica.com/stories/201209270748.html (2013.6.22.745)
17) 0170f| ZO{otl QU= MARHS] £M=nfo Deve' OICk,
18) EfYE THTHS 183E0] ZA R EIC)
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5, ofzelt Aj2pdaolle]

olels} thg-& AANA 71 UF R hgolet, kel thek A UR AT AP BRIANE FRE0
FR Y HRFIEE Aol AU RHO2 ofuin] REAYE /AT Uk AL ot el
A o) ABare] AR S 71 Qlek, At 19609E] o] A5 of ket Azt Adsln glovt
O B FHES FANLH] Eohe] SN L BET ASHY H5 S 2o ek

SEUEP FEA 0 2 28231 Yl GGGISE GTKE Bt 2/43}s)7| 915t ofzelzt 57153}2] PPPE
T FAFYS o A 28Ao] . SATIeT e Al BE dE2ST BEe AP TOl 244
Pl 7Ia, 719 Ve 5 52 549 7laE Al o8 = )& Aotk o714 ofzrt
AEHE = Hsh=t| 547|530 PPPEe] tigh HekS AAls) £t

P31 919) 471 S He PPP)

AR = 507 B AFGe] B 2AK feasibility study), AA|(design), 71€A1= 9 A2 9]
7S B35t 7]14 58 $Hok(technological assistance and capacity building)S o) ZoJ&t 4= 91 Aol

obelrt F7HE) A% AN A, oluix BB 1%, vtol A, lolo AR 5 TR
WO R F4l0] Zhsstch ohmele] SENGS AEAR W) oUAZ RS o)t ok Attt
o] ofelyt 15 SUAAL 417 HEH WA .2 SF5 G A2 UethEgs slad
2010:24), ol obXlolLt Fhw] FH5] 49 18%2} vl mSHE ] & Bolck, B3] ofmapt &)
e 93%7 RS ol 851 Gl RO ekttt 5299 ouix $FolA] B URAgL
Apershe £20% Bakohet F4us U AR AAIE GRS ) Sk Aslet oo} Tt Sl
AAH 02 7P e e} B8RS B3t 157l RS o] gt A2 UeRith(as- sle A
2010:25),

obielrte] AE A LR AHE-L A Slste] §, W, Y F-L vhole ofulx] Afglos A
ZA3 2.3 gtk vhol e AU 844 B 94 5 BRI U Y, 94 5 5o BAES
o8 B|E S, ZAELE 0|83 ujgtA AFEE ERET, olejs AR vrole T, uiolo. 7},
Hholo. 4 502 Ttk o] ofRkSL ALt 45 2E3te] A5 AR o) g HTt”
o] tho] . oux] 87142 HRAR AeHA S 47|40) ofmA Ael} Hirk

Seubete] SANLEL S FAYI TN heIst SW1FS Beote] A UEH 47|42 gt
wizk 71dde] olshs A 23 & 5 92 Zolch o7 ARALoN By ZAE, AL o]
ofsar, AR AR RH7IQie) 4 F415H PPPY] AgAQ) mel WA 4 gk

Y

[ Qg A1 E= 2| PPP)

78 SAFYES AEUY POl dx771E0] FFLE S &

[
ok
4>
%0,
o
N,
i
5
o
4o
ot

19) 815123 9|, (2007} 02} } L BRIOIA 917 Jfi0fe] SRAS 275K ULk
20) 0171 OLIXIE TS FAIST Lhargo| S,
21) B212 AJZA4E 0183 BIO|2 OS2 S RSRI0| ALSSHL UL Ol FHIRIOR S449) ZHIIZS 415 AI7ls 2910

0
=
30
)
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I
AP S 73k, HHE HA7|eS 85t AFES SR8 =T Tiz7]¢o] Froddt= Aol o
ofZe|7} §14L9] 60% o2 FEAHol| AFsiaL lom AT =47 &S B8] g dlgek o]
2 a3 ok, TAFHAG S FXI8HHA AT HA7]E A 225 Fdshe TR IS A8k FgH
Q1o A 9o 2 Eopr} Bt otHA R gt Hio] @ oUx] &-8-& 58 U 4= S Aol
AAER] AR 412 $18l PPPE o8-8 4= Qlth o
1
[FAI71 2 9271353 2 (Harmonisation)] &
A oo gt FA}= ghigh o] ARo] B Qs £ Vo] QFEERE FAA O E 235
A Brd= SA7e} 350 2 FR8k= Ao| vigrE] & Zold, o|= thd=7ke A FeE AE 4= 9l -
A0 22E S-E3HHA HERIE 8ol 7t dot oE 7t=ate] Yo R agdtE 7|gE ¢
QA ok, AlA282] CTFU SCF, ofxze]7| 732359 SEFA, -n-%l"#i]f—J EDF 52 7|53l 347|ea= =
SW715S 2495190 vl=, 7, €2 52 A7 99l 7199t e R 58715 uiisiei ol¢t E?
T2 AL o83 HI7|Yo] AR Hrofdt= =A7|e 8ol gt -1—7\}:—-:- LG 4= Q1S Aol "

2 A7 AAA FAIEE S 552 20059 & ghE|AddelA ZEse 57HA9] 71 F3xe]] AL
It ? 7)o A ARE T Q= 293o] AR AFEA TS TEd YRAJo| HEE 2Asla Qlok giiE
otze|7} %7159 A AU FFo] AuF o2 BE3 FHo|t), ofZe)}t a7tE2 AfrE= A+
ol e A 1 B AH] SNG HE ele) 218 4 918 ol

BE olxayl Z/FEL QX ZHE 3R] oy 1} S 7HAL QAW Abstet Abatel 1A]g

%7}53 FH3 B WA AL AR QP B ofzet IEL YR 2 BAAYE
SaA20]Ee] E2XE AZ(Drift Valley) ti2 ﬂa - 7}3@*; AT 97, AR M=
Qe A0 2L Yl FRolxerte] A9 FN7E I U FRG $FE AT o0, sEUS -
24T A% okmelrt AAe) oA BEE T 4 g Aoz éﬂ}ﬂ‘zir«k 5 ofxalyprh welAlel Ll 2
$29] S BANE 2 A0 2 Yepgeh ofefd ARYEL g AHo] 20 HHE ofal} FHEL o
A H}EM oS T glom 71Xl SEE REE Aot ulehy FA| T 42717, FARETD »
502 PPPE B4 ARICE 21 T 4 IS ol g
ﬁ
6. 22 2 AP i
¥
ofzalzte] 5o A44Ar=L LolAjzlol, o}, 2Ae), Suat o e} Wk dol gL tige) Heke e
7R3 913, Uollgjol2 vlZ e, YAlE), ol-E % 2julo} So] HelrkAS APAtstaL 9k, o

o=
o

20089 AIA S8H712 st AlA| A7E HAEEA, obZEjztol] digh o] At oo it

22) 2|40l A= Ownership, Alignment, harmonization, results, accountabilityS Z&5t11 ULt 0= 2008 Accra Agenda for Action(AAA)S.Z 0|04 ZICY,

23) =O| SimensOilAl= Atoat ALRfofl B U A8 S S5101 OFLa|7t M0 TS ZZotl SO 7K 58 = US F=o| S 71X A2 Efgy =
ALS 30| Tt

24) ZZ LU 429 Blue NileOlli= OIE|ULOM0|A L2 S2HUMS 7446t AOH 0= K ES| SAHAS 0 AHES L2460 2717+9] £30| =1 UCE
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T84 f2ol AR Fd= R AT FU=EY orzeFh Al B oA ASHAL At $EuEe
ofzel7} A=, 7187t 9 AR dkH) 53] fute] AN E2 B2 ofze7t =7tsdlA
WA ol Hat glof, vt 7KL Qs o= 7HA] BARE, Ad7les SA7Ie Husto
opzaj7} 7he] ARAY iR o] AAEE 4= 9k Hlolet?

A 20084 0% ¢t =AM F20s)e GGGLE] =A14 B e s217] HshA *2ivtete]
AT e Me=Edt 3ot SA7led BE SAVEEEE ST R=H ofze|7te] ZAE
A&7 e B2 & 5 3S Aolth fuzte =, /4, d&. 35 5 Y& tERoA Bud
glod, A7) Saket tla=AlgEs SRRt Ao Ay SHigte] =gl 2 Aot =477
O gxs7hee] vkl A7|erls. 715 HelE, 54718 & et FEe) AaE 285t TRl
Fofshs PPP ARIE A1 p2|uate] SA S @) APdsto) e 7]ofd 4= gl& Aol

mlm

lo

-

uisIe X4 - OJRIEI- 02 OfE, SITZINIMT Zalol ) =2 &7ks: ofmailol Cfiet ANRE BAo=. tferpuacmel
HTE TN 0713,
4125 SHRA, 2010, 027} HHOILOLIX] i FAfR S A 2424, CHeIZRAIOmS! Stz

HRIR 847, 2010, 4] 7 1S3 TS S 9It AIAEIO] RIRkzol S5 U WHBA, (HelHIEERe
S0 2[5 SR 0JZ, 2011, BH=AY | 7 IS4 Z0ign} AN, S0 T8l

ST, 2008, R2|Lat HLFzo| Thead SAsiaohpppet Tt ZIMEE 88 S5t Dizhnto| MLy 28t KOICA S+Alz

SHE=HREIE, 2012, SAHODA BiahEA] & Ehst deteiTh KOICA St A 03-232.

SRR, 2012, R[] 7 |&3E SRHLURARAIY T KOICA S 1A 24-256,

EU. 2009. Energy Cooperation between Africa and Europe, EU

KDI. 2010. Energy Efficiency Improvement and New and Renewable Energy Development Strategies for Ukraine. KDI KSP Report. Seoul. Korea.,

Organisation for Economic Cooperation and Development(OECD). 2008, Public Private Partnership:in Pursit of Risk Sharing and Value for Money,
Paris, OECD.

UNESCAP. 2012. A Feasibility Study on the Application of Green Technology for Sustainable Agriculture Development: Assessing the policy impacts
in selected member countries of ESCAP-APCAEM. China.

http://www.allafrica.com/stories/201209270748 himl (2013.6.22 1)

WWW,un.org/esa/dsd/agenda?! (2013162252 Fi<)

UN. 2012, Earth Summit Agenda 21: The United National Programme of Action from Rio (Rio de Janeiro, 1992),
www faststartfinance.org (2013 6&252 )

DFID, 2013, UK Fast Start CLimate Change Finance. DFID, London, UK.
http://www.giz.de/thenen/en/35680.ntml (2013.6.20 <)

www.sustainable—development goviuk (20131 62192 H<)

25) SHATHEATE 2012, L2L2IO| 7|EHE SEHLATAIY et
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Energy Megatrends and Sustainable Business Solutions

Jintack Whang | Professor, Green School, Korea University

I. 9lUA] Overview

L 9R] FSlo] EAIPN

o] Alehel] e 71 Trol A7} BHEolE), AAE-S HSH: 718 fiolx), lslel B 0RE
Sk 239 HozAel A& 7k ofuAe] 25 Sof T eyl YHALT T QRIRA|) Fo
ejgo] 2bsl1 9] uhol),

oz} Fa4do] Alzto] ZpE o AR AL AIshe Al §ltk 13 oux)7E H A%< 3 5
A gtk Shale Gas 5 HAZ|Y=|9] HAL 20119 3Y€ L& ANSUZ ¢l5h YHokd B 15& ikt
A FAF G ey, FAIF Tk SAGA AL § ofluR] QkEE dE-E Bshe YAS Holx gltk
olof B3l 59 Middle East—North Africa)?] FAEL ] 2 {712 AABAE AZ4e &S i
et ZAe HlE] AR EEL] B FEHA soluaL °‘E} ESF AAFR ] Hkel A o x|
A= FESHA eI Qleh 27t AlAQ] ofluA] AuE FEsigd v=a) R3] BA]- BAE gHele
BRICs, %%, otAlote] Zim=ro] a4l 7hwa ge] 430l OlESP Zolct, 238 FFHEEANA 2L
AR SAHE vl=o| 53 oo Bl F A2 WY Agolch

Ir

ARG 71ed E4 5, HdEE = 1]710115 qdA 59 FF& o|FL, ol F4%
LA7IAS] 2712 o]0 AHgolthY o]Fdt A LAVFA Ew o] obAS) ofufR] AFRTLRO] AEkAS
iR EE AR 71&dAlo] Basithe A& Aufdit) ole A& A&7Hs/dE A=
o o gle Adgol HaL Qi ofAH ¢, 27, AR e Sl F840] SHiEe ouAlY vl 2e2
7 oldAE ek Ha A, 714, A-E Agets WAR) ST 1 58 Lo PR geigl,

B Fakol sl 7He oA BAIS Bttt Az Aels) B3a sttt Folurke 2e
1] SRk pololn, 7S Al o] 248 2 B ol 24 7ok Shenl sh ele
olo} B, A, 44, A, 204 5 oA 5) Hoke] Solet Aol §& £ cfgolct, oA
713815} At 0|20 2 WABlo] Al olUA) 1 AR ek 4, oJU7) A1) Mega-Frames] chat
SHAIE A%, Hop Ago) ofizt el that Zol Sl AT} Floltt Aeldat 224 Frameworke
Ot ARRANE T UEHE GRT 4 913 FheHAkle] A2 A4 BAS AAZ e gink

1) IEA, ETP 2010(Energy Technology Perspectives 2010, 20102 Of{X|7 [&XZ)0 2I5H2 BAU 7[=AILIR|2 2 FAA| 20501101 OfjLA X242 O MSHEA HIEZHS 2007
I CHH| S, YRR shMiRE 2/3, ISR EL S, MYSE2 50%2] 2AU7IA ST o4
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2. W3} vk

713 35ket o gz §171o] ti-&-3t7] fl8l AE7|HAAN F45tE 354 i 59 stue Aga
oJR|7]&ol| Fg2 W37} o] RojA ok gtk Aok, o= & U2t E /o A2 A2 s dE 4= Qe
A= ottt 229 APgo] Waljof shar, Ad) AL} FARPL ojsfof o]Fo1d 4= Gl W3to|tt,
ZAANIA] 71 F(IEA) Q] AR 7421 ‘Energy Technology Pespectives 2010°(ETP 2010)9)A4+= 20509
AAY A7EA FulEo] 14 77FAEGLO)OA FESEl= Aol A4 2AI7EA Heje] iojztal Bl
Uk o] 4 AF2Q] 715 A A9 wf2g w4 QM TR kefie] 550ppme] oAtSlEkA: FEE fAT
T g A2 gpeksial gt oABleAE 5SSt BAES AR trade—off Al L, FA}
7re] &5 %3} 49 decouplings HASH= Zo] A&7 AR 7he G471 HAL Qi) 2A4AVA viEg S
AATA7IHA FFEEH o RA FT-E 7|dietd A", 4K, =5, WY, AH1RR] 5t FYellA] 71et
AP g71291 #ispr} Fesie,

@ 247} ukH1A) Q=T 20104 oF 30G(CAA 2050deE oF 5TGt02] LA7kA7} HHEE A2 [BA
Aubelos ARSI e, AYREL SHAST FE ARk Aol £4L NEE S54TY
Az7lo] 7o A FEE EAS ] B2 WY ux] AuE7L 20504 909 AR AuE NS
ARIFRO] ol T, 204 F AFY 32 FHE F4E0Y FAT ofulx) AniFTl] St U
ol Ao M 4 G HAZ WA ek, ouix] ) szkEdlse] et 2EAQl tEil]
2% olgolch ol ulz ofuix] el WABo] 7) BFO2 Bolrlo} & 14 Fadt HAAS Wk

=
o

3, ouix] e 3

7\ sto} ofutxle] wiste] WakS QlAIkkRL A o) BAZE Behe 2 ohch X Ao A3
HH97) S8R oui) Alo] kL 2 ol gl i BAlol] that olalr} AlsiElofor 5l7] whEolT), Ak

BAHE $0E FAE PFololof Qoldth, ARke 714 B ofuix] Bl 7140} HAL ofe} e RE
u]s}el ARl QAIE| 7} R} 2ol gl AR EAE Sl 1% R 7S B,

HA Aea7le 71E9] BAETE 7€ R sk 7IE Sl vis) 288 ] flth 53] g4
7Ho] AAHo] YA g2 A AR HEgo] FolAle Brole HE 128t a2 oy
F29] il AlE APESRE 13t FAlTE Ao vEr) Ao 2 JYah g2 FA% AlES e e
upstream g digh FApo)7] Wizl titzd ko] Qict. whebA 7|l =4Il B2 Fel7t
THET E ThE AR BAlE Adka 7]E0] AP R st B2 ARt 288 atef glal E ofn
2] oA HH3hd 71| AN e 7Iesd AAE siof e Holth 28 7Y T BRe FEsA%
AHAUS S o83k 2B o= Ak ARE 71T o Sl T2y 7|5t b} 71| 8t AL
AR A} 444 9 ] Fils S S5 EF0| Aok Ftt. A= o 2 EA AE Rt
Qo= 7Iedt Aol 9] S RAZE 9be el gl Aol YAIF S Z AR Bzgd ofsf #Yds=
Aol A AL r ABHA| Rote Alle FHl EXth FeiEa 22 dut AlEe] Apdste] nhE

2) IEA, ETP 2010(Energy Technology Perspectives 2010, 2010 O|LAX|7 &) 2050 Blue MapOilAl H0|AZFINHEZF0| 57Gtc| 0|22 012 14GtCE Z017| HfoH
M 43GtCe ZE0] 0LiX| &=, CCS, S, AR 52| =S Salf U0Lt0F 511 30%= OECD, 70%= HIOECD =0i|lA| 0|20{X{0F 3tCH= MAIS ot QUCH
3) World bank, Global Economic Prospects, 2007 TOHZ{X|4 7| 254-F0] ' 4,0002~17.0008 At0|Q] ASHS O 20054 4240fA 20508 1222 S7}
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AR/ ARk 71eAlEe] Zbolof| Higt ekt ofslizt x| BH 9] A=Y Aol of

11, oAA] =2l F013] w7} A3

AAe] ouR] F2E ARAFOR who) FiT Hopd Xl P WashT xeh ¥e B =
A2} 22 Ile] BEA 0.2 Hokelojo gtk WA AMET Gl SHE oJuA) T W ABe] FAZ &

Ao QA Gl AAS Hobrhs Ao] Fasich o) BaApgo] BUSAE ZA1gTHe A4k 2 4]
R AR S5l glek, 22 SaAgo R Sheslolol ohd A= BT AuE HANSE A
A ol 2 4 qlck T

ajefe] A7t oA BATES WEo] 7 MEA] Zkolo & B4l a7o] glrk o] A

S o] HAIS 275w Hsahs Ao At hEstelol & 7)ol m AN FE.2 Bofrtol & ?
e} ejefe] Aol ¥

), $%A0 2 Uehd 4 9l 30~509S tept 7] ofuix)/2 A7k Al e 7} 2ol i)
2.2 AL BYIoIA] S oiAok k. o]efdt 7]8% (ong—term pathway)°] A= EAsHL 24D
% Glofok w24 F7h WA, 747t SARDID), AYAS FoPt 712 T Bk, 71T
21320) A7, 7|8 G, TRt AGYS MGeHE ASAAH SUEE Fa WA Bk A,
Tolu WU YA W1 LTS Aok Tk, o] AL A71H WhE B} Basolo} s,
A7V 7127} S ofuli W] WEE 719t ke 135 H3}Eel £40) Pty

B 2 oA ARSI FA7] ASE SFska ek T 5Y, 10709 AR A4 s
A EYE 97t thiRolr), A7 1HS AR ofe, ARgiEo} 7S REW T2, sl
BaspIL B43 et Bag E4 A99) A7 Hs WA 52 2UsHe 718 2uHo] Holok dk

e GRART STt EAfjolnt, AekaA| 29| k2 A7ko] 28 5= 7] ZRA|L0, o
Z2A|20] A 7|02 FgA|E] BAF 5, Bao] 7HAo] EAfsfof slal, AeEls Aol EAsteiof jitt. EUS
HiE&AARAEL EU o] Z=9] AU/ 247k B3} AAQA1Y £4b 5 9849 Ao 2 dge
ST SEAIRE oRA7IA] AP FEL SYAAY 2L R TIe R & dEe FEsAY, Ty

AL T B 8 aEARo] AL, AHREY] AEE HSkA7]= 8T 191 A XSk o= o
AP 71Ao] oA A B ZE5A] Zjal Qlrk= SRS AT E
N

SRAE e BAFA7E A 22O 2T o) 7|25 Aotol & SAIY SAlel BE AFo] e
Al ZAsfopt A 4= Sl 42E 713 ik G

o=
o

A A0 2 RESE Aeks UL AA Bust 71E ouiAY BE4S Austs Hold
20504 909J9] QAF7F BAR S AL PO AT BAAAHO R FFho} Aok ANARS
WA AU HAY SR IF T TS A el gik olot Tl 24, AE,
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AR FeA] o] o] HLA

J S ofifx] ] Blilo] ey, M| oSl W=w 20309
ouiA] e 2 ojd ofix]

o] ARo] Hgouiz] 4H]2 2T F0.2 WYL 1% sict’

WA= A 2A7IE AE5ERE ISP HsiA @AY 24 72 71eid =9 o|ldf 7|71 (Giga—
ton)& WEHE 7= $H7|&9] FoAolth. BA BAEHAFCCY) T 4~5A dAZ7]E Fofl Agta
je] 3e AL AR, o] Zlgo] Fths AR FA 7] el HA, A Bl 71adA,
AZAAHE 52 g SESoF sk A7 k. AZIEAL e AR 2A- = S8 A7 552
TAOIAL, BEAAVE, AR S et W7 AL & 5 Qs ATeE e =& s BeAdl
Aol AETE A7 le& L] HsHE 29 59 ASolkal dhoxle 7174 Bla3s
oA SEF AYA, o1& A3l] =t AF-A AHhe] T, 7Ie FHAILE0] B8t A= HEEolof i,
A TR DN =7 AP TE S Ee =7 AR At 93 IE o Sl

upuko 2 Aulh EopAlY] Wsh 2 SaZule] BAL vl A0 Fad & Fo| ik, 17t
SelE meHe 2120) ofuix] A F 4209k Aule B A|Helrolor 3 thitolx] 1 AR BAle e
ohUglch B0 ebio] sfo] Heo] AEAY AAEGl] wEo] AujRE] AT HALL EAHA
2T, 712 A Q. ABT AElA GAREY deln7)7]e] g 2 wio] vha uleh 4Fo] Ao
SN, TG Al o) HeHe alA dulRoke] Ut Hsto] BrissIT Adlau AR
S 7| Fust 1 A Brks 715sie} XS Aulah Suolq ofEA Ak Qitke] ) FRS BE
Aol| thEolt), kst Aobanelzh QAR W2 AL ol £u|7}e] Q14 (perception) Hfe] 7123
Sawelo] HAlo] vz o7t AAaA7} Hlojof gtk ol ofiix] A 73 Bo) that 2R A FHo]
HAE whetol 753tk

111, olA] Fopd v7lEel= e} A3

o117 Hope] AEAES ouix W] T, A, 44 AE, £u|R] 5T Hokm Lo} Hopd
AR ClAT ARTAS A p 2

1. ouIA] - e 3E0) w7kEd s o} A
(1) vlehe) =47} 247

205087300= A AfAA] Al ARG 28 HE FoluA[R HERopd] as 3 A Tt Aoz
FAME L Qlok, ANE=e] BATE QAsiaL 4re] Ho] e S dYras o WE 52 SoluA 7]
oot Ty A e At 22 ¢ I BaniE 2 AR 1/4 Eol|A o] Foi Aok jrta
23l web) A o] BaRokeE AAsH WHok sHe AR =4l Awska gt dEe 7Y %
A MR ARlARA 7HE A s ikol7] miEel| vl (ERA BAIR ] gl siie] HEE gEd
A2 o] 27t Qlrk, AFouR|el 9] u|F2 AS7H] BE SE2 Solyal e RE I A=

4) 2030E7HX| UXIZEER 20N PS4 U= 0152 HAH| X2 B7t2] 65%S XX 4= QICt 0] S8R R0 ST 2030 MR MEH S 0f Of|LX|Ee| HA|
AH|ECHE 2 QO[T ‘Outlook for Energy, A View to 2030" p 16, Exxon Mobil Corp. 2009, www.exxonmobil.com
5) ‘Vision 2050 Energy and Electricity, World Business Council for Sustainable Development 2010, www.wbcsd.org
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A48 el WIE FHAE Yol AW, IR UGl ASQ, 2247 S4B

-§Hop} A% Sofuka 7| whiolet, Hele] B AnlsRol Wsht dofutel vithat F£A7} 2 a8t
S P2 i A LA B, SAVLA S 7, ZHHOE Belse Hof, FHrlEolqe B8
25 7| 2A BN oA & & Boolxe] £47E 2ol

&
I

Qxel FAL A 0] A4 ARE Ak Hobth 28 A4S ANFUAE LU LS
Sfokahis ol gulubEI) B21e AIS] $JEAE 3711 Bkl 7]48ale] F422 o g
2 71 glek 37K Hok AN, 948, Ten HATEAYS TR ARNWIES
ok o] Qlimefel ASHE Exe] B Hlojof s, o] ofsEi kst HAUZE THEolof 5]
of @7zte] o] 01x]7] ofgie, olefat AU ZC 2 HE A AU olol= 7 FusREk} 3
ABsHe thopst WS To] $UE A0 JIdhshn dick oIS Sof wad), thE $uF, s UANA,
R&D A9, AHAL, HEAT Ex BE S 5 5 9ok EG ARYIUA JFuI FIERPS B)
TR 74§ ofuiR|sLe] £ Bk Bek olo 2 AUSTEo| 7] Unt RSt LAKS
AREIE Ao et AP 5] B4o] AN AT, 2HsHe 2GS HR Ay oA
a4 Bag Aol

n ro(' lo

X4
2
ok
=2
=

A et Mz APY S 53] EiTh Lt 2AE AU 9] v]F o] EobAH AR <
A& (grid)=et BA FAsHA A& = % % Al2do] asi, WA 5 SFAR dA2] HAE s
THEE AZH ATLRE AR AV AYS A9 oF7] et E B 38 52 59
AR 2H o] ofs) 7HE == 2] of7] UH% | ASAILT A2)7lso] BA AHasfoR ek A Al2glelA 9]
AR vl Fo] popda= AlLR O] QPgAE s e AR,

@) As}e} v =Y A o312

WA S ANSHE BE 4o] 40~609 A 7HESHE S S5o] 21 Aatolet, Qo] F7AJu}
Aot $219] 11 571Y 9 L5t %97 BFolet, webd FHAA policy horizon)7} #h- A
7180 N2k 7M1 EAE sk sk B4l it Amate] Aol nhel, WAl gE S5
Sick. ek objeh 23} AT ol AXE A= wko] A qhelo] g AN gk Be FA7H
L asAe SA] (Ee 714 A 4 Qs F& 71SolE Stk Agkd Hok gho R ARzt
Acket SRS AT 4 Qe WAAEE ke Fue) RApt Baskn, Auago R ey e
B B} A agt FANIRITIEA) F4b] T2R 205097k 2 Al U Qlzete] 270 el
oo BAL Wag RO B gt

N

AL ofuix] Hoke] HZe =A Jhed FAT YulE gk oux] $E 2U7kA0) 40%7 B
SR AT Ak 7l S WA BE SE2 ALED o, ABA U8t FFEHE Fobn
Slek, B} 2L TET AL A5 ANE QAR ol

of Aol AL7hsshaA Aol 57] fsiae 7R A o2 Hojop & B 7HA] A7} ot FAL

6) IEA Energy Technology Perspective 2010 , 2030E77HX| QIZa} EXt =5 2/37t T2 20F £ Xt
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oA B, a¥ke], Agka 1 ae-2 Gzl Ao} Al APgoltt,

WA Hs £S5 (RODS BASUAE oA ke, B A, TR A SAHES &
St 428 Q0 FAY 2] AV Ak L) 13 Bl TR DRI B
oHIE AEY] A FolT $HEAE Zol] SIet et B o] SlolA et vheh ek
0181?‘* A9k AeHAe] QARAL BrlMTY 23 B 2AAES AEe B 2ug gl
Avtelg Zofof Tt

cheoz, ouxli Bxjo] 2 elolch b Saxtol] Hele Adsh 12T AP Bas A

)

T3 A2 AR ARt AdS AF ofuA] HIZZAIE AXARIR 7h= ofgold HEA
dofok & TRt FEAT} AR B Aetie} Trade—off BAelc,

E
—~r
fn Hr

AR Samet ugol

z
H] SRM A Eole 1
gl

AHShE oA AERt 3718 7hEsl] offth SHAT olEH o' of|A] 9
P2 w9 Thefabm AaA: 2 A0R A ok BRAe] S99 oA
S E S JPISHES JAEBE AT st WA Agit B4 Hushax s st 21529 FE7t
ST AET AR RS S AP oFA B ofElR 2 7t E = gl olFA E
aB|defol ag7iE it ol el S & 4 Ak

WARZ] FAIAQ WSS 7R AR 7IdEs A" 188 FU% 7|0 EE] A4S 7]
Holok & B2 G0l 222 A4 5 public—private partnershipo] 4o]7] mzel| 7]E2] R&D
729] FAIZQ] MBh= A AAl 2o,

BE S7he A AAYEE SHE Y6 W feiA 71e i FAeE ARl B7HE sk o
Thgt ZF 2P 2 B2 our|eF AE4a.9] gjEld] wtet A7) A2 A (best knowledge) S E3F

N wggFolu 7]&r ol 2155t gl lolet”
WAREO SRS FA05H= AP7IRE AL ohEat A,

- =A%71 884

- AFFA L WP 24 5 Qe
- TIPAHL ESFHZR

— AR QAZAE

— cap—and—trade A|28] 55 5% SIS wiEAAA|

— AR 2 A5E fisk= Y

rr

7) $4X F 1542] Q117 MAZFS LK| 2511 QUL ‘Outlook for Energy, A View to 2030" p 16, Exxon Mobil Corp. 2009, www.exxonmobil.com

8) OIS SB FR0IME YA OX|Qt HIRT LS| ZHUTS Dj2 Of|LfX| CHOtO 2 A4ZH5HT U, YO0 = HAFY Tl MATIAC HIFS ST 2 A A 01IA1
A sKdecarbonization) Hete DASHD QICE E5t 0|, S5, &=, A=t Hebd S0 = FFAI0F M0 24X oflLiX|ofl e 20| S7tekd Qli= Seto] 2
U2 XFE MY7tA S HIHSO|LR|0f 20| K| %lEf
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2. 4K 570 vl ER=g A ot
(1) wi2he] =t T

AYREL ATZ7 A&A AAAALROR o Be YRS 443 Ao dAET Yo
Ae2ABR 717 ASHHE AdAATe] BaFt oA 4N EES A 2202 Mao} ot ARk
o] MEHE 7ET 9k 5

A AT AR RES 3% 4B AUE, 3L, A4S TP thFR ALY TR oY
Seueks ) ofuix] 4mle] 59%8 Ax/sta gL, A Bt o 3200} ulwsh ofulx] Awle] Ay
WFE/h A4S £ Tolth? HYRE ol dule] o me M) A, ARl AulElgiaat —
F39] AAB22 AFEE BRICs ke Mmool A4 o] F8 =47} i ek

AAZAS) 22slol T2 ARPIA o} 5 AR Ak oA 27} 2] thet Ae) £A7kA =
A2e o|2ojof Btk Fad B} Amte) AEA|e} shlsk glck, WraR-Eol ula) A cheke ol %
AT 7120 ARIE o 27 740l A kT 2] aoke 4 9k rﬂ

— A& oUIX| g A SHHAE OEES Bt 1
— APEoRA Ao Eoe] A7) RA A) ek IS 918 8714 RDEDY] 23

— ZNE==ollM dagt Al 27 AS7IeS oldl, AupAlE A

ARIRES] R ES ZTioh LA7HA B 5L 98] Take AASo] AEe] gk o] FolHE
BUSIA A%< 92 77t 9, 1 olo] A 714712, ouAES Wxul, Hrote] Ay
Hop E4 meAEd] gat 37 So| AT el WEkE 275k 250 7|4 Eat A
el ululsie,

() APaztel vl g %
ofuiiet 715st EAS Th] SIS Lol pae] BAE HARGE I3 L) e E
olHES THAYIL gt 22 7|AEL A AAZCRE AR b 7P FAVIE, AME 718, A/ w
oRd BE 5 AnEAY Bike A% Ausielnh ol RS tEe] B4A, AN vag, A b4
2, AN AHE AT 59 BAZ AR 4 L1, Aol ol e & (leakage)olhe
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