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Summary

I. Title

]

Establishment of plans to develop climate technology R&D for overseas demand

II. Research background and objectives

[1 Research background

L]
o

The international community 1s going to launch the Post—2020 system to cope with
climate change, and strongly emphasizes researches and developments of climate
technology, technology transfer, and industry upbringing.

In order to cope the Post—2020 and to preoccupy the overseas climate market to be
activated in the future, it is necessary to efficiently support technology diffusion and
advancement into overseas markets based on global climate technology cooperation at
the national level.

Despite of continuous R&D supporting from government, it is still necessary to promote
overseas commercialization (especially in developing countries).

It is necessary to investigate and analyze the current status of technology transfer and
commercialization of climate technology, to review important factors and difficulties in
terms of legal and institutional aspects, and to lay a foundation for technology transfer
and commercialization of climate technology.

Based on the above explanations, the government plans to develop a climate technology
for solving overseas—demanded problems.

Research objectives
Establishment of foundation for national R&D plan to cope with global needs and

overseas demonstration of climate technologies of government—funded research
institutes.

— The Ministry of Science and ICT in Korea is promoting overseas commercialization

through global R&D and global cooperation to secure world leading technologies for

greenhouse gas reduction.

Ill. Research contents

[J Survey on the overseas business status of the government—funded research institutes in

climate technology fields

Survey on the status of overseas projects such as overseas demonstration, global
joints projects, of government—funded research institutes.



— Survey and interviews on 20 government—funded research institutes to analyze the
current status of projects that can be carried out overseas and analyze the problems

and obstacles in the process of overseas commercialization

] Suggestion of modified R&D planing process for overseas technology transfer and overseas
technology commercialization of climate technology of government—funded research institutes.
— Suggesting improvement—plan and reviewing drawbacks of overseas technology transfer
and commercialization in terms of law and regulation.
— Suggestion of detail processes for global commercialization such as overseas
demonstration, technology transfer, proper technicalization, localization of technology,

and cooperation procedure.

] Suggestion of a R&D planing process for solving problems in climate technology fields
based on global technology needs.

— Analysis of current R&D planing process for climate technology development.

— Suggestion of support system for i)improving short— and long—term strategies to
match with global technology needs in consideration of types and properties of climate
technologies, ii)step—wise implementation of R&D matching with overseas demands and
commercialization, iii)promotion of R&D commercialization with considering overseas

demands.

IV. Results

A. Results of the survey from researchers and TLO in government—funded research institutes.

[] Results of current status of overseas commercialization of climate technology owned by
government—funded research institutes.

o Based on the survey, 15 overseas commercialization projects have been conducted over
the past five years. The types of overseas commercialization are various such as
technology transfer, demonstration, prototype production, and experiment.

— The connected countries for overseas projects are Indonesia (3 cases), the United
States (2 cases), and Vietnam (2 cases). In addition, some countries such as
Mongolia, UK, Iran, Japan, Thailand, France, Philippines, IAEA (International Atomic
Energy Agency) has 1 case.

— The total project cost is at least KRW 4 million, up to KRW 5 billion. Relatively
small budgets are used for projects such as technology transfer, and relatively large
projects are used for projects such as overseas surveys.

— The TRL of the overseas commercialized climate—technology was found to be the

most distributed in 7 stages, and the average TRL was 6.9



(1 Difficulties and future supporting strategies for the researchers related to climate
technology

o The researchers who have experience in overseas commercialization recognize the most
important success factors in the advancement of climate technology overseas as
"technology", followed by "business information", "budget and manpower", and "law and
system"

— The details of the "technology" field surveyed as a major success factor for overseas
business are as follows: "High TRL level" and "step—by—step demonstration system"

O The researchers who have experience in overseas commercialization selected "New
R&D planning" as the most important support field as a future support field, followed
by "Providing infrastructure and information" and "Law, system and education"

— The details of the "New R&D planning" field, which showed a high importance of
future support, are hoped to support "additional R&D budget support for technical
upgrading" and "sufficient budget for R&D and overseas commercialization".

o Among the responded researchers, 44.4% of the researchers hope to commercialize the
overseas technology of climate technology, but another 44.4% of the researchers have
no plan to carry out overseas commercialization.

— Researchers wishing to commercialize climate technology to overseas had the highest
demand for "infrastructure and information provision", followed by "new R&D planning"
and "legal, institutional and educational sector"

— Researchers who answered that there 1s no plan for overseas commercialization of
climate technology responded that the lack of "commercialization information" was the

biggest obstacle, followed by "budget and manpower" and "law and institution".

[ Difficulties and future supporting strategies for TLO

o The biggest obstacle in supporting the overseas commercialization of domestic
technologies answered by TLO 1is the "budget" category, followed by "business
information", "technology", and "workforce" in order.

— In the "Budget" category, the "difficulties in securing the international financial
resources" and "the lack of the matching budget of the target countries" were
selected as important obstacles and the response was followed by "lack of R&D
budget".

B. Results of legal review on the transfer of climate technology to developing countries

[l The Justification of Investment in R&D and the Difficulties in Connecting to
Commercialization

o Investment in R&D technologies plays an important role in the pioneering role of future
industries and provides a basis for technological advancement.

o However, since basic technology R&D investment 1is not directly linked to
industrialization, government—led investment is needed rather than private sector

efforts.



o Although South Korea is making a lot of investments in R&D technology development,

it is not very well connected to industrialization.

[] Lack of law on overseas technology transfer

O In the field of research and development of climate technology, not only domestic
technology transfer but also foreign technology transfer is being emphasized. The field
of climate technology is immature in terms of technology and not enough market
formation.

o It is very difficult to link R&D investment to technology transfer and commercialization.
In addition, technologies due to government support for R&D under domestic law
should be transferred to small and medium—sized enterprises in Korea first

o0 Laws are needed for technology transfer and commercialization where domestic

companies can operate overseas with climate change technology.

[J The Risk of Transfer of Government R&D Performance and Implementation of Foreign
Business Projects

o The government's R&D drive for overseas technology transfer is not a realistic option.

o The government's R&D performance is actually the result of an experiment conducted
in a laboratory. However, developing countries require project—level technical
assistance. Thus, there is a gap between supply and demand from the standpoint of
providing technology.

o In fact, there are only a few cases where technology related to climate change has
been carried out in foreign countries.

o In developing countries, it is difficult to pay the proper costs of technology transfer.
This situation makes it more difficult to transfer technology from developed countries

to developing countries.

[] Lessons from Legal Review for Overseas Transition of Climate Technology

o Government R&D investment should first be considered fostering domestic companies
and industries. Local companies need to receive technology transfers from the
government and go abroad with the technology.

o Local companies need to take the process of reviewing legal violations in advance in

the process of advancing overseas.

C. Major Issues and Planning of R&D Plan for Customized Climate Technology for Overseas
Demand

[J Major issues of technological, industrial and policy aspects for R&D of customized
climate technology for overseas demand

o (Technological aspect) Centralization of domestic research institutes to energy technology,
weakness of adaptation technology, low technology readiness level and imbalanced concentration

of unit technology



O (Industrial aspect) Low integrated design and engineering capabilities, high initial investment
costs and long payback periods, inexperience of overseas business (performance, bidding,
know—how) of research institutes

o (Policy aspect) Lack of programs to identify and implement technology packaging
models, inadequate support(especially for demonstration) for lab—scale technology to
reach commercialization stage, absence of technology—specific strategies (reducing
greenhouse gas emissions, contributing to the international community, and fostering
the climate industry), inadequate participation in planning stage by relevant experts to
secure overseas carbon emission rights such as mitigation potential analysis-MRV

verification-securing emission rights

[1 Developing customized R&D and commercialization plans for overseas demand of climate

technology

o Establishment of short and long—term strategy for customized R&D in consideration of
technology type and characteristics

— Classify promising technologies according to purpose like reducing greenhouse gases ,
contributing to International society or fostering domestic industries, then establish
direction of synergy creation perspective and short/long term technology convergence
strategy according to type and characteristics of technologies

— (Short—term strategy) Integrated Biz—model development R&D, participation in various
professional R&D projects related to commercialization, support on local demonstration,
cooperation with international organizations for developing countries

— (Mid—to long—term strategy) Participation in R&D programs for developing countries
in national R&D projects, cooperation with advanced institutions and international
organizations

o Stepwise plan of customized R&D and commercialization for overseas demand

— (Business planning) Classification of demands, Differentiation of packing for
commercialization technology and additional R&D for lab—scale technology, DB formation
of unit technologies for technological combination, modularization of climate
technologies

— (Customized R&D for overseas demand) Motivation toward customized R&D for overseas
demand, Demand characterization of R&D projects, R&D project planning, assessment and
selection, technology development

— (Project characterization) Promotion and acquisition of source countries, detailed design of
climate technology models, assessment and optimization

— (Project execution) Securing legislation and policy base, securing project budget, selection

of company, demonstration and diffusion

(Operation and follow—up management) Operation and follow—up management, performance
Reflux and Diffusion

o Establishment of a support system for enhancing commercialization based on
customized R&D for overseas demand

— (Role of industry—academia—training roles according to commercialization cycle)



Business planning and early stage technical support and capacity building are led by
public/research institutes, and the integrated design, engineering, and construction of
this project is led by a private company with project management capabilities.

— (Promoting consortia of large and small enterprises and linking with policy finance)
Form a consortium of professional companies with EPC experience, Connect with public
financial institutions for financing, Funds to stimulate private capital inflows

— (Establishment of data/information support system for project life—cycle management
and business development support) Need to secure data and improve information
management system such as legal system and business environment information related
to overseas commercialization, technology demand—supply information, financial

information, commercialization status information

V. Research result utilization plan and implications

[1 Research result utilization plan

o Responding to domestic and overseas climate change policy demands timely, as used as
basic data for establishing national climate technology policy by evaluating status of
climate technology of government—funded research institutes and procedures/demands
for overseas technology transfer and commercialization

O Suggestion of regulation improvement plan and policy implications for overseas
technology transfer

— Requests on providing information on overseas markets and fostering professional
intermediaries, customized rights protection, technology—related deregulation, providing
human resource training and tax benefit information

o Utilizing as fundamental data for establishing national climate technology research and
development promotion policy through the development of customized R&D and

commercialization plans for overseas demand of climate technology

(1 Implications

o Development of climate technology overseas business promotion status data of research
institute affiliated with Ministry of Science and ICT, in addition to establishment of
detailed procedures(standards) for data—based overseas commercialization

o Development of customized technology and improvement plan for overseas demand of

climate technology of government—funded research institutes
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20159 M= E Fol7) =W 513 2k (United Nations Convention on Climate Change)® 3}g]

d A (Paris Agreement)o] L o|Fsl] Hagel uiet, 7|Fwst FE3 A3 Lokl A A FA<

S8t AZ|FAAZE 2020058 EHiE G A ol AR FAY 2AA FHE

+ 1E JdHes g2A, rlsoldMYd-dFuFFHEAS ¥4 AxRse A4 A3 9

g - st itk $Eiviele 20169 119 =35 E3|ooA e

om, 2AVIAE 2030 wiEAWA ¥ 37% FHFIACUE
2 =

NDCE UNFCCC ApF=rel #AEstsich =3k, o]zt 247}

lo
=
o
O\-l'ﬁ o
B
>

)
o

71 e B3 HEEA ohEn dte] geobe AAA oY g8 xHslw 9

AFedste] w2 71§ Was 2] 93 AFAANA JEe 2ANA FEI 715w
AeE A old St F shtE BES T glrh UNFCCC ZAH 7F 716 i 2l o] " &5o] nr}
A% !

Hola HAFAHo=7 olgE & UxF A str] $1%k 7|E wlAHYF (Technology Mechanism) o]
20109 oln] AY=Egly, o w AAFH Mex BF AUH HE HXE wAstr] gt w7 7t
sbgde] oS AA Anfolth. WEEA=S 2ATIA AZE 7|FHE ASE
#lsled UNFCCC+= 202071~ 1,000 &S AT oA AFolm, F5A7]%5 7|5 (Green Climate Fund,
GCF)+ dA7tA] oF 1039%, &F 37.39E& %2
ottt

AZIFAA &3 3 FF S5 2 o] 7| FAE AR A AE, T AdelA =2
7|57« FqEHE 7IHICE Tl A 2 g9 A AES S&ACE A[ATE P37t it o]
UNFCCC 7l AU F 2 =+ 7} X A 7]+ (National Designated Entity, NDE)z¢l
Her|EH R FAF(o]st A A TH)E 7IF7IE oA 2 FE T V|Fried Y FAFCE

s, WRA AL I %% W kel s Haa AEe W

W F S AR, & FUsT £4 Folh o wHoE JF/1% e AUnE 9%

B9l AZ, Aol £8 BEY ATALL AW PJREA ATVl AR ATAL 53
o

I

A vEE 93 =y AF Folt)

ofef o] 1% 13 1 2
wem, 7| QFFHet Akl FAAA Y
2017). = 71%7)& Hoks AR () A+ +
AR st 9lew], M Ao u]F(46.9%)°] 71E2ATF(16.9%)°] wlFxct Foi(1H
1-4) (FA71=4EH, 2017). 28y, AF £4()9 71& ol™el|u} Absiste] gt Aabr
LhEbLRA] edol edokel Fab tiu] @Al vk b oloh (5714, 2018).
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* FA: A7) (2017), 2015W%E 5A47)& b 24k
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(28 1-2] FAE 5475 Eof dA7/e FAHE

* A 57| (2017), 2015W % 5475 7 TE EAREAY B A

&AL 7| FH eI E(olet 71F71%) ATNL Fokel AY AL FA Hujer Gy
chekdt AR Fel® EByslm, dle ARIEE EAsr] A7 delfad wE (59,
Mmastolst A=) dF A 9 sle] A Aol Exsjrh A 1009 Wz AT
exIt A&H o Aol weh HT £ Y FELE w2 Feha gled, =d
Rgol wet FHE Fiet Ze F@e N FHE Jgol wEEHE FrhEo] oS Wopd Aol
(IPCC, 2014). %, 71?—% oAee AT sl sl Fash b ek ohdeh SaeAx
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20060 ]smolAEAH, o] g o™ W gt HAle| I HE, 2 N EHA
Tl 7)Eol™d-AdstE ¢l s 2 E( 7% o]H HwAx A (Technology Licensing
Office, TLO) A®o] A]#&x gt zevt TLOY HEAN RZE Apedstol| ek tha A2 A
2 9lsle] Q47| Aol A vrolrt Abdst A 7]&/lH(R&BD, Research & Business
Development)ell g 37l & Holth (o]&F ¢, 2013). wetd E37E F A4 3E A
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(2% 1-3] 770 =4

A S 7]EANE (2017), 201595 =A7]E 7t o0 EARRA H A

*

i

A22 71F7]ee Ao H A

71w 3le] B3 F7} 7+ F oA (Intergovernmental Panel on Climate Change, IPCC)&
‘71%7|% (Climate Technology)'& “7|$Ws}l tgo gt 5E& &S FYst7| 95t AL +=
Al 71, AA A4, 2= 7lEelgtn AYsta stk (IPCC, 2014). ze]x 7|F7]€L oA

LA~ ESE Y3 7FHE7])<(Mitigation  Technology)®  7]=w3 #A$S 93
A-&71% (Adaptation Technology)® ZA vtE 4 ot IPCCE oA A HF7IES ‘ALY
&S Fol7] AT dFe 2R FF e 24729 F5EE SUAIE VIR A5,
As7les IFHstE g s ZASIAY ole] FH& 7|3E Z&st7] HsiA, A%
Al 2l 3 zped Al xHle A 7] FHSLE <lste] AAl WAL oAl FE dFe] did 2EE
AYst= FAAA 2ol= 7IE"E Aol stk o AFAHQD 715 Tisd did HAY 73l
A= FAAA o7t gl7] widel F7PE-FAVITFHE && FA46 uHA 7|$r]E Fostn
+rskal Slth

7N1571eS A dF7E AT Fbe] wE JIFHEstE T3 A&rhed wAN S
FTsb7] A = T sdER oldd F itk F, deEE wed AAA Aol ofd,
A —AL3]| —gkH o] HEF A£3LE o] Fw WA L] fgh wheks acksiof sk, o] A el A
7|%7)&0] Fa% ATE FIYT & ok dE Fof, I SPHAE 7Y oy Aol 7]
Qs 71 WAE v 2ATNAE W ESHA ¥ AACUA RS Aee EAs L, HH
A Yz Zlsid AdE SA4AFA 7IFHE gEs 3 Al AA A " dAg



FEE B T/ ALASWAE o Folof Jek 2eht felel AFrlEe ARRoE J%
FEel wI % Y HE =W dom AYsT Qo A2 JEe dAsdE 4P
et Azlel Wasith AE o, J1F71E F LelEA dHAs 2e A%, BT J)%
FES A3 AFRATA T dul 89%, EAFESE MO dehdnt (547154,
2016).

Jev E2REE orbE AT A A A 7| F s WE S8 Aol A AR et
71 &1 #l el )EoldH} Abgist Sx7F vhEstE Awpelnt we|EA Y W82 A ol 9
a281-59F o] 671A 847 FAETW, Zx:EAe 7+ (Mitigation) 3 & -&(Adaptation), ©]3
Ftoe 29 AA(Finance), 7|&7l% 2 oA (Technology Development and Transfer),

ol gkul ok (Capacity Building)e] gloew, of7] Al 7}x Q4 XEFE FEoT AHLF=
Fm A (Transparency) 22 FA =t} (UNFCCC, 2013). 7|53 of$ollA AR 7|5 7]%0]
N EA=Te o]dst= HHE T obFa slom, ol 757wl NI o|Ade| wi
g3 FoAL oo ® 1-13 Zo] 3] FoF Al 1029 67] ExbS Fal A= 9l

(2% 1-5] steldebe) 74 24

x &2 UNFCCC(2013)




[£ 1-1] delgeF A10x=(7]&2] NE o)ld y9])
A10= 23 44
L3t Gabae 71t didk '®EAS JfAdsln 2AVNAE FFE] 8 TlE
C Azt o]Ale Ao 7 FHsE Fa4del tal Br] WAL FHach
- ol sle] #HE3 s AF oS 9T e TS AR, VE Ve
WA 2 Bg =y dAsHA 7)E ML ojHe UF FH¥A FFS s
3% o stoll AAE Ve WAYES B A S sy
71 WAUES B & Algte HAE A7 v]dE F7Ee ol E A
4 ol L A Y37 $lsled 7l NI oAl wig YT HstE FAstn 756k
71E AUE Aol 83 A3 S AT FHCE AHF
HA& 7M& st Aeely FEstE A2 aydoln =A|Fe ArA 7| FwHst
d-sol Fos, AAERAR AE7bed wAs FRAG 28 =y
53 ATz Akel  Jhdtel] i FEA AT ddl Fde lEdAUE 2
AR AUEF] ANF Fs &l ALsw A gxleo] B8 e
F719] £7] AN 7)Eol A st FolstA Foh
NRPALE 235k AP 7HE3 Ssle] Wik A 7He] #FFHS o] Fr] ¢
Exog tekgl 7le F7] wACNA e NI olFel did HHA AYFo
6 4ets Egsle] B 2ol ol & MumAbel Gapol AlFEch Al14x0
HAl g AA AFAHLE AUEAe] Ak 9ete] Z|EAE 2 o] Hel gt
A peE sl s o] shsd JuE Tt

7% Abdstel digk Aeols= &9 oA W oAlgist FAlol e HE, A2RAA VIES
ol gsle] AFE M- e A 2 B #H Ve FAAIE ATz Ao}
T3 5 (20004 = TE AQEFERFES AAAE A ARS Y e
olFet AL YAt Ao HEgozy AF L Mu|AE Asb-duiste AR Fodoh xI H
7l A3t F& YuRE 7lE BE AAe] tE PO oA=& J|Eold, e W
ofmz 7% olde HAHFE AH AF M H MaAsx Edhste dHe HHolelm omlslr|w
g} (o] &F 9, 2017).

S-gyetE 20159 HE 7]EA S5 E(Technology Readiness Level, TRL)S &% &lo] oI 77)ut
A E2E5 AASE FHrista sioh otele] ¥ 1-63F Zo] TRLE 7|E2T, A8, A=HE,
Agsh, ofabel SubAl dfwtEt 9o AlREdAlR Bl 7€ stE 2HAH(imagine),
H & (incubating), A% (demonstration), &% (promoting), X< (sustaining)? 5SWARE T4 5™
(Jolly, 1997), o1714 7|Eo] 2A1d3tE AZHE F SUES = A5 TRLY 5~7A o &3tcla
& ook (=g 9], 2017). $Eivet Ed()] a9 AdlE AE oA 7)ES #HiF TRL
AR werEw (54 7]sAE, 2018), 5~7TA] AS ©AE AX TlEo] A Ao IET F
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19)317] ofel¢ FxZ Hof sleh

= goll A%

71F71ES Atz vls AR FE =z AAer Qs AlAE AA, dT7elE §
71€e] FaEAS S AT 429 Agel w©E TIE Hoe vld w2 FEeold, ASE AT
AnlEa 5 g it R-ArIAel Aol Fadd, 7|F7eT|dS BdE 5 LE Al Fel A
A5E 7lE olglele ®IZte FAEFE W i glh Rz A FAAE BN st
wal, 7157le ZRAESS WL A7|A FAES g7s5kH, adeloA o A 2aavt
Z A7 g el 7] wjiEolnt wetd, 7157]ee] ol A4S nHste] olHE 5o AFE
dolA7l Asid= Lab2Ald 7Ie TolAd #A9d 7led ddstd 25& 58 494 ASE
Ay el HE A5Hor Adsta, A3 A AoE A vles A
h==r) Al el Faek ja F AgdAdes st ste 771 Aol B 254l Aol
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Fal = fste] AA AdreA A7 g 2 AR 5 FES S
T2 PYs 53 9 Adst S
= = il
st AL AT FAo T3 otk ol AT ZARL 2As] gete] 1% 1-73
(el Hasta sle 7I571€9 7l& oA % A3t 7l of ol
z

FE71%e el Jlgold L Apgstel e WA

feleg wEy A7E 2 oo dA ATE AF AFEAD) o
S =

= f83 1__) v = =
Ard SHA Zabsta TAHS HEIC ol#d AF Ed(A)e] 7IF7le Zleeld dF
Zab g AER AEE wRoR WA IS VIFUlet A A ZRALE EA6A,
ol o7t A H2Y 7|F7lE R&D ALAAE =&

AEHo g F713pst7| s3] (National Research Council of Science and Technology,
NST) #kst 257 AREA(A)e 7|F7]<2 dle Ads d3 mALE Fole] &g Asdst F4

A olg slal, ¢4 AR

7€ o]l W Algdslte] Wit HAEE HESIY, AHE FA()9
o T

o2 A 71§l el antEd R&D
715 7le R Ak

R ZRAAE v A-EA4% 1 1) :
7 e WA FEE T AIFAA Adxele wlAdste TledsEE 71$7le R&D
Atz SAYEY A3 A, selrs wEY JleIA R&D AW et vhd 2 AR EA(D)
715 Zlee] A AA 284 Aaeks HRE A2 3d Wde =&
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Ao 2 DEY AT ALE P IR FARD AL 5 2 g 2EE
del F2 BEY J1F7E AL W Ao FAAAEL ofdlel 13 1-83 2o
2A AREA(D del A "FEAL del JEeld 2 Ais] WY WE 2
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A2 E2A(A) BF 7157€9 deareis 83 1A 2 24
AL 2A() BF 715712 Aslatdst AT 24}
1. 8

Zd(a)e] A ASAI AF FAAHE BHASIe FogAH AF FEL AYstm AT
THAAE FAATI7] Ysle] 1999d TAREdAF7|H 5o Ao 2 SAo| #3 WHE, o

\__C:;' Py
web  FREeA bl AT, ARANATH, 7)E7|EAT

o] ] ]_/j:_
AR RLN

Al 7)o 13])e]  ZHERAHo! 20139 AR R (R EA
20149 ™R ZAAT7|FH T A& U SA Hg W

=+ 7}3}8t 7)< 93] (National Research Council of Science & Technology, NST)7}
= %

Zoahetr s TIe BEv)E Bof AR Fd(a)g Adetn AARom Bl JEe
s olem 25700 FA(d)e 4B Ak FA(RDS G APL F EE AL ol
2o} ATNLE FHen slome, FA(D)e ATE F7h @ AEA eTe] Agaln FEan,
TIAo Har1ee Fal F7h ARl Jledats FEAAN AAL AT ek Tt
A73 4t F()e okl 17 2-13 2o},

(28 2-1] 77| edT73] 23 257 EA(A)

20069 Vgl HEAW, o el oAl W st HA W PE, = AYHWA
g A(TLO) Aol

AAEgieh, %ol ARAA(TLO)S €%

oA AL B 7% AeitE Bt 2

20164 71E02 FhmhledTe ek dTs F

st glowd, WE S|4 7%l 3

(AH el 2017). A7dd] S



o

s A 20.8%, 5= 30.1%) AAstg e, E 2-33 Zo] HR W FINPAL E5lo
kel A 5F 7)o AA 59534, AF4E A 2588740 % HA 6,8887 thu] 86.4% AA| S
ach EF T|EolA-xlgdst FF W o dulo] uid AEAY Abgdn]= 19,489.5Wu Yol
2

gk A
Fxaet (7| EH W EAR)7F 14,703,590 Ho 7 754% 5 Ax| 54 Th

(£ 2-1] S7bsalrl e8] Absh A4 AL AP

Ax o 313 )} % 1:11;'1.
e 5 IWEIT anmaz e TR
A e
BE] 10.800.369.9 1.279.755.0 521.669.0
e e
= ° 3.758.527.0 372.516.0 169.716.0
A7

=

(£ 2-2] F7habap)¢d T8 A5t AT4 Z16ERE W2 FH AERF A5 8

=3 A5
3 el e e o | ERa | x| e
A 978 324.4 451.8 2.5 18.7 14.7 309.1
- (28.9%) | (40.3%) | (0.2%) (1.7%) | (1.3%) | (27.6%)
=7t 8 7] = 1 T 3 1,186.4 1,713.0 2.3 18.5 23.5 2,749.2
Absh A4 23 (20.8%) | (30.1%) | (0.0%) (0.3%) | (0.4%) | (48.3%)

(£ 2-3] ZAakslr %l 73 Alel T4 ATo e Ae] WE A7y A% A%
(+¢]: #A)

: AEIE AY | Ang= ga- A A

7 _—ﬂ_o 2 P T "0 o
13 Bl —3m 1 92 | =8 | 32 | 34 | 97
A 278 22,429 80.7 1,363 4.9 8,699 31.3

ES e Py
) = 23 5,953 258.8 85 3.7 850 37.0
S

#2017 FFAT7| (N AF4) 7|Eol A -Abad st AejRAL B4

o AT AR EATL FRRA, AuAAGA, B FAATI)D, B oS e seh v
e LI L= HE RN L FESES ER e LI R
wer QAT AR EAT 1B AR 2RR(HLAT 5) A

=ul FA(d)o] Bista 7|Fr|se] deAEdAFS £AFe|
207028} 71 %71 A AFA 959DE YAl ®: HERAE

2 Fx). TLOE= 2070 % 16717} Swsled A 80.0%2 &

957 % 54™o| St A] 56.8%2 SHES BIrh

=
=
HE

2) FPEIEATE 24 257 AU F WAL Aa) A2t B S, QH71501E Shush o] gl FrhusklT
&, AAARTL, RIS RATY, FIRITFATY, FA71EAE] 578 FA(DE AT F 20 71Be] TLOF Y
o AREA 5

3) “SA7IAE (2018) F) BA(D) W FRIN S1F/1E B ol ZAATY AT AAE BEste] HERA FRIE 100
ANE AAslgom, AT F84 FES £ 3, F 0599 ATAE gon AREA 59
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2. 24(d) B 71F71< A AbE 2=}

Sl E2A(Del EAsta e 7IFTle & D 54dRt sfelAlEel AEd Aol wief =
2—4° Azlstsiet #MexE AlEle FFAATIeAdTH (37), dFFAWIedTH (2R,
F=AFATE (1A), IFeldAZIedT4d(EA), F=dAdAdT—4(3A), F=xAEdT2014),
F=ArldTd )] 771R(F 157) 22 Ao, A3 FEle vle o)A, AT, AlAE,

A¥ so® 2SS

NEF 715 2 ey
Elarae-a —1—345}
_ AR (REH) F 2014
=+ A A
IR A I RIS 5% | zr e | s | Nlo 8 | weses
=ETE ) Warm Mix 01
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