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ABSTRACT

The rapid changes of energy environment such as high oil price, united nations framework
convention on climate change, and the hydrogen economy have been happening to provide national
energy security in the 21st century, we need to build strategic approach for coping with energy
environment. From a long-term viewpoint of energy technology development, it's time to develop energy
technology with selection and specification. In this study, we build energy technology roadmap for
establishing the hydrogen economy with a long-term strategy. We analyze economic spin-offs and
commercial potential for establishing energy technology roadmap of energy technology development for
establishing the hydrogen economy.

KEY WORDS : energy technology road map(e]*]7]& = =), energy policy(ol ] =] A &),
hydrogen economy(=47 A AL3]), long-term strategy(Cd7] A &), SWOT
analysis(¥ 2F g 73 £4)

Nomenclature KIER  : Korea institute of energy research
PBS : Project basis system
APU : Aided power unit PEMFC : Polymer electrolyte membrane fuel
DEFC : Direct ethanol fuel cell cell
ETRM : Energy technology roadmap PIAS : Patent information analysis system
GHG : Greenhouse gas SO : Strength, opportunity
SOFC  : Solid oxide fuel cell

T : - ST : Strength, threat
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SWOT Strength, Weakness, Opportunity,
Threat

TBF : Time based framework

TOC : Ton of carbon

TOE : Ton of oil equivalent

UNFCCC : United nations framework
convention on climate change

WO : Weakness, opportunity

WT : Weakness, threat

1M E

gl

43 60$(Dubaif, 20074 39 71F)014 A
Ae AA/7L 715 S HUNFCCO) 23
2 F38l - T3l ml oA
§ TABAAZ]TE T YAz dg
Fael #g Aol Frketn ok Pl=
20053 Energy policy Act of 20058 A4 3}o
&% 1o wE FMdRe F3
4, A3t 53 22 dUAEAES F53)
7] g%k vl AR A AR 7E e
2 A 7ENEY Fa4S AFSAT, 2006
W Advanced Energy InitiativeE w]=ro] 14 9
UL F Afe ddrtze 89 dEEE Fo
I 73] FAAUA I ENEE T w71
Nz FEHE FRT AFolth FA| YA 7]
TF(IEA)= Energy Technology Perspectives 2006
< BH3IY 20607t FF AJUA 7S A
vele 2 e gioks AAIBHA T
Z7bl A tEE R3] Y5t A7
= M Akl X A ey JFE FF
Aol Hediy, dAE Ay Age a74Ql
HE 2 g8o] Yag AHolty, F mH AA
AA FFAH] g BAH 7)1 HSE oo
o2 A sgaded oid wds HE ¢ v
A AR 7|s A 7eNElds TEAE
3 ¢
]

tl

=
su
o

l:ojgoﬁiﬂ
o,

2 odo Y mn e M

Ho
2
rie,

o

R4

st AlA H FEe
AuAZle Mol HEHoex A4
o o] & Aste] S - & 4] 2 Ve
3 201598 VlEeE @ FF 104

208

o

7IHkgE oA 7| FHEY AN E EF
&l oz 7| &2 = W(ETRM)S AAdste) A
A olYA7]& R&D7F &8k,

B m=RdME 23 TEE Y oY
ANENLT FAG qUAVle 2oy A4S
B3t A AALE T dF5 o] & Faey
A71EREH AAGF FHEGE EEEL o) F
ZA 7] A% 71 gt s vAE 7)&)
dho] A 2 A S AAstuA Fch 2 A
T AAG F2HAAE FES e oA
71ENE 2ERS St FHIE duRVe 3
ol SEHo gty A vl 2 B
ore AAgto 2 2l 284 o) ¥ &8
o2 oA 7]&el g 7]&A vz}t 7hssih

B =79 74L& A 27N JlegzEd @
e 7le2Eg e, W, FulolEd gty
71&dta, A 3L JuAVeNEs Hg A
SAEX(SWOT analysis)S AAtIT A 4%
< ETRM#HA S 913 ETRM52 A4, ETRM 7]
S8 FAAAAETE ETRM S8 34, 24

Aol detel AFHT, Ao A 5L B
d7e] FBE )&

2. Jlsz2EY

21 JIE2EY H9|

ez ot AFaT 2HE
71718 ZEA 2 HHE F shvtolt), AR
AE 8FAES FEAI717] S8 Za3 7]
A oreg Yy, A" L AL 5 UERE =9
Fof, oo Q7= A%E & (Performance
Target)?} o1& 24371908 2ag AyAE &
Folut 71Etiete AR E(TBF) AR 33 7
ojt}, &, vl ol tid ALS 7|uko R miE
F8E AN 93 F7) A e 7199
Marsol 3 71&oigtoly M A Fofg 3
e #83 71&7]dgEolt). Fig. 1L 712
=g NEEE verd Rojth ARV ELRE J|&
Meke] A2 9 F5 ARG AERE AHE o

A Y AHEKES =88 M8A H2E 200743 6



old=2 - A& 2 -

B R
0 jzu3
® ugza
® =mzsA?
0 Outsourcing

58%

——

Technologies

Products/Market

71N A A 7]
&9 WY E dAslojof 3} Fig. 28 7|&€2E
7 Boundaryoll ti3t A2 7|&MEda AR
< AgrdaAdA nEsteiop gt

AFANL 2IdANA 71&d F8E 1A
o 2A & JeME § Ve A5 9 AEst
st S AR A7 ]Q‘;}ﬂ 0117‘1 t'}od?’“:}

o 2

742 8 10d 7he] 2371A Hl%ﬂﬂr %&% A
A & B e4S A% 71 EAEE 7Y - 33
glopgit), m3 2~43 FUIE HAVHLR VR
culo]l HebS B A7jES wgEty, VER
oe SaM JHAA AT gAe] ThEsith
A9 quATIe JFE Bz VeRAY
AnE nejste] FF7]4 vjAE Y, A
A BE, o 298 2 AF 52 e A%
2 BX FAE AA Aot stk 7| =Y
A 2 A, AT 5% Y Ve
2 932 34E Ao] ot 2l7ls BH 7
7ol wel g4 W TheslEE FU1H 1
& 2 FARYL shojol gt

. Boundary of TRM
\

Market information \\

\
Product-Market Analysis l

Product-Technology
Options Evaluation

Technology Assessment

é

?

!

]
Roadman _::_. Defined | Project
g Creation 5 Target Proposals

!
;
1 Boundary of action plan
ll’ and implementation
4’

T L L L
- el

-

ldentification of Technology
N Available/Feasible

~=------—.-n--:,

Z-

TS5 2 A 291e 20059 &A ZUHA oY
A #31¢ eH(UNFCCC)9] 2&
2 g4 71ed g 244 Fa
2 o] Zuistar ok 2015 A = A& o
A& Post oil9] A&g FIT YAAYX7]&
29 F, $2AAAETE Tt 3 71 EHs)
FoF 2 wEJFMEF] a8 DA TOR oY
&g FPrlent 2 24AAGHOAZ 2
Ag)7leNdo] et 87F 543 S/ & 4o
2 o

kMR 2005 HAAHoE R&DEORY
Aol 2253 glon v 7t 73 Aol Mgt
Ak E3 AT HAVeAHoE gt =
A 7)eEHd@Ate] sty Qo 201597% Al
A R&DEoF AL 271 2+ Ao v ¢ 48
g Aoy, FFFET 7|Eo] UNRTLRE Ve
Ned §EES d40

ro

ol

L
2
£
D)

o Fﬂ

groz 5 ¥ ARAAL HTEY o2
3 20, 713 2QE 20059 o)A 7)EsN R
o AREAD)OE Ty AT BoF L FRF

Trans. of the Korean Hydrogen and New Energy Societ{2007.6), Vol. 18, No. 2 209



ABMALRIPEE

A AL BHE BN AR EAL B
sel 714 WE9D 34S AT HRABS
4% 5 ok 129 ATAR, uilE, FR
A ALe AP HBFEE B4 20154 o
¥A7)% Fobe) AAH AF/IBoR KT &
e Ao oA,

O

A¥egoR 20068 AF FA(DeEA HA
Ao g A7 ik 22 919 PBSAR, 4
HFe} AR s s AT ok
of AFA Hd HFo] F5HT 7 vk 0156
3 A4 1cﬂoﬂ AT B4 2A(De 9

b dogo] HAE Thedol vt

42
X
ko
r o
rlo
1
2
&
-
BN
NN
oZi
2 -
a".:
E
3

(2
oy
¢
"
)
_V__Il

A 5o %Ro}ﬁ} a
NES H’i«] AR &3
o 71880 euAA
e % AAZANIA 7 &
Bio] 84 —‘Elﬂ, A TEE A
2QEAA7 e ] FE Aoew ¥
T3 2A7tEARE AT 1EAT G TRA
g Aoz dydrh APedez AgAs A
& JEAA 5 T JUATIsALE s
SAA AAH AR 7IE

T«

2 hE A7 E
%o Zas }\]
Z2 oA g

ot M Ad
n{\l

ﬂ}} to o
o o >
2 ix

T

el
051
o>

NJ
—
o}‘_, [

SOAETEO 2 o7& A gt BAo] &
4sla 9= Asto| A 27t oA E BH )

7l 98 AR D A& AFFAEA
o Qe #R & & A7l Aol

STAZe s AAs AAW 71e9 HEAE
3 WA UK AE 2 3 AN s
St AAA AN EAE D SR E A8
BARE Ao} @

210

e

| B

A
RN

HUXDDIsHEME

Economic

Selecting
spin-off

Core tach. :
Making ETRM | :

Making a
technology
list of KIER

Prosent state
of KIER patent

H Sorting
i | technologies
1| with 3 major
sectors

Fig. 3 Execution flow chart of ETRM

wore g JUAEEFY7IE R A

U7 NESd Ay dyaa 7188 S8
AT AUAEZFE FEol gt

WTHgoez 7I9Ae dAE 58 d7Ads
B3 Zleel A&st 9 AEd JAes TF AF

A uAZIEeNES £ Aol

4. ETRM

4.1 ETRM =ty =TI

ETRM 4 FAAAE R&DFE 44, 71
A, UR9FEA, ETRM 249 4dA2 78
gt} Fig. 32 ETRM &4 FAAAE =43 A
ojt}.

1971 KIERY] 33 £oF AE7He0] Fefst
o 7lex s} SIS FIFH 59
A2 5349 PIAS BEHz2aYE o%
3ke] Te] V& 8L 2ASISleH, 47 §5
AL T vled AsEs A4 Ve d9
AR et

2aAE $4 2ok VRN e Fd =2d
7 2 #y7)ed dE FAHY NeAEE &
chis)

3gAE WEGF 2AE BaM AL 8%
¥4, KIER 53 d%&4, A dze] 44
4 %A < Syt

ol
=

AlURIEE =28 Mi18A M2Z 20074 63



4.2 ETRM J|=3AM

AR 7| 7|Ede waE 731%11—1 DiSE <
Z}(Economical
(Possibility of commerc1ahzat10r1) 4 79 53
24 (Patent analysis)& %3] 4 YA7&2 5
o] FAEFE AAst 4V A7ANLE 9
3 Ve ZEWS AA g

AUA7e 2eg 4L 19} 28 A2
Fol FX8 F8 W8 g 2

1AM = U7
e BE 9ARA 104 9 27}
A= AEE GA37] A3l ZFojor & A4
gug 98 ey AAH JJrT—zuL 23 % g3

n

spin-off),

7FeAL AES S AT
e, BAY AFaH g
A% 71eAR €38 e

@ =% mio
N
O

I ~ 1l sectors
I~ sectors

Core Technology
Basic Technology :

Fig. 4 Present status of technology index

Table 1 Technological scale of economic spin-off

Section very Low Med | High Very
low high
Reduction less than |10,000~|50,000~| 1~2Mil | greater
quantity 10,000 | 50,000 { 1Mil than 2mi
of TOEfy
Reduction less than |10,000~ (50,000~ 1~5Mil| Greater
quantity 10,000 | 50,000 | 1mMil than SMil
of CO./y

Table 12 AAA 787 7&HEE et
W Ao|tt.

AAA  HFang MU= ZH(Reduction
quantity of TOE) % o]4tg}l g4 7 2(Reduction
quantity of TOO)Z 4t&stgor, w$ =5, &
7 BE, 95, WS 3gy s9ARE s
BAA FFEI e &L AU Ao
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Table 2& A&8715A49 7|€3aEE Vel
Aol

FEEFEL WS B, B, BE, B2, )
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Table 2 Technological scale of commercial potential

Section Contents
Very high |Technology spread Phase : acquiring core patents
& commercialization & spread in 3 yrs

High Commercialization Phase : acauiring core patents
& commercialization in 3 ~ 5 years

Phase of acquiring core patents &
commercialization based on market & technology
maturity

Low Technology development Phase - Need for
. developing component technology without
commercialization

Technology quickening period Phase : Leve! of
building concepts of new technolooy

Medium

Very low
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