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Analysis of R&D Investment for Hydrogen and Fuel Cell
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ABSTRACT

Research and Development (R&D) investment of hydrogen and fuel cell, funded by government from
2007 to 2008 in Korea, has been analyzed. R&D investment of hydrogen and fuel cell in 2008 would see
9% and 29% of total budget in the field of renewable energy, respectively. It was found that R&D investment
is mainly dependent on mission of Ministry in Korea. Basic and apply research would be mainly invested
by Ministry of Education, Science and Technology (MEST), while development research would be conducted
by Ministry of Knowledge Economy (MKE). In R&D investment by performer, hydrogen technology would
be conducted by government-funded institute and university. It was also shown that funds for hydrogen
production have been much supported than hydrogen storage. Meanwhile, fuel cell would be mainly conducted
by major companies. It was also shown that funds for proton exchange membrane fuel cell (PEMFC) have
been much invested than other technology in fuel cell.

KEY WORDS : Hydrogen(5=4>), Fuel cell($1 5 71 4]), Research and development($1-7]%h), Investment(-A}),
New energy(2 ol 1))
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Table 1 Major factors for R&D Investment analysis

Factors Category
Character” Basic”, Appliedz), Development”, Other”
University, Government-funded Institute,
Performer Major Company, Small-business

Company, National Institute,
Governmental Ministry, Other

Introduction, Growth, Maturity, Decline,

Technology phase Other

1) Basic research is experimental or theoretical work undertaken
primarily to acquire new knowledge of the underlying founda-
tion of phenomena and observable facts, without any particular
application or use in view

2) Applied research is original investigation undertaken in order
to acquire new knowledge

3) Development research is systematic work, drawing on existing
knowledge gained from materials, products or devices, to
installing new processes, systems and services, or to improv-
ing substantially those already produced or installed

4) Other research is one except for basic, applied, and develop-
ment
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Fig. 1 Percentage of R&D investment for renewable energy in
2008.

FATFEE DA 37.2% S7HeE oF 383021 o]
ol AF AU it F7HE 135%H T
2.7HH »bﬂr Fig. 12 Al Aol U= FApu] 5
= ekl Bl 14 AU 5 A8
2 g g 7 }Hlvol 7V mokom 4 Y
2(9%), 1,116 $1(29%)
2L OEEZM o] Hit AT
A= 2H7 108, 14970 01w, A7+ 2A 5= tiH]
o AT PEE ‘?i AR ot 159 o R &
A FopRTh 2H o4 =kth
Table 3& 1%;}&];}0 el Aoz 2=
2 Eoks alg ey e (ady, MEST) S F4
H]5(68.6%)°] 7+ %»}iﬂi A=ZHA = A2
AF- (A7 5 MKE) 9] F2H]%(82.3%)°] 7+
ATE 2007~2008 dlitETHES AVEE 4
of= o] Bt R7E S7tek v A
ok ARG TR F7bsk T
Fig. 2t Ta- A5 AR Foko] A daA
T2 U s U 10 F4 doks 712,88,
Mk Hl5o] 242t 30%, 48%, 21%2 T8 411

ARAA) Hok= 27} 34

R Y

o] A5, ﬂ

oEL

XNoEr H

Table 2 R&D investment per # of projects in 2007-2008

(Million won)

. R&D investment
Technology Avg. # of projects per # of projects
Hydrogen 108 321
Fuel Cell 149 750
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Table 3 R&D investment in terms of governmental ministries
in 2007-2008

(100 million won,%)

Technology Ministries 2((1)3)7 2(0];))8 (Bl_{[it; A
MEST 210 236 124
Hydrogen MKE 118 100 -15.3
Other” 3 8 166.7
MEST 189 160 -153
Fuel cell MKE 568 918 61.6
Other” 21 38 81.0
1) PMO, SMBA, ME
2) MLTM, DAPA, SMBA, ME
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Fig. 2 Percentage of R&D investment in terms of character in
2008.
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Table 4 R&D investment of hydrogen in terms of character
and technology phase in 2008

100%
s (100 million won)
80% B Other Production | Storage | Uses | Other
60% B Decline Basic 75 24 | 4 | 1
Maturity Applied 104 45 11 4
0% Character
B Growth Development 47 22 4 0
20% N Introduction Other 0 0 2
) y Introduction 167 24 1 1
0% © g Growth 55 s B 2
Hydrogen Fuel Cell Technology Maturity ) 18 4 0
phase
Decli 0 0 0 0
Fig. 4 Percentage of R&D investment in terms of technology ecune
phase in 2008. Other 2 6 1 4
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vebd Ao, FAFEIL MY 2 5
=47l VerE(14%)e] S8AT
1
1

Wy o
rlo

ofy L ot

H
2 ARG B F24% 0 o

x |0

N

)Y

o

o o
N,

O-

8§ 7] o] 8T FApHFo] 4t
g Fadz D FaAgEe J)2AT S
2o 7h7t 3329, 106%2 245k
% owlA) AR AR Hokg AW nu PEMFCY|%
=
=

o] Fxu]Fo] 2008 538% & 7MY ko 1
t}&-& MCFC % SOFC® 7+7} 156%, 14.0%7F %
25 ek 2007~2008'd a5 7HES Aved &
Apr|Fo] 7} 2 PEMFCE AWty 534% Z7}
aFlom MCFC 2 SOFCE 7+ 104.3%, 79.0%
Z7Vskd k. Table 5= A7/HdaA 2 7|&5Y
F71d FAE S-S el Zle2 PEMFCE 4%

U

0
0gr

(=}
2
=

71(56.7%6)/%=471(37.4%) 71&52] NEAT71.0%)
FA o7 BEAEdow MCFC ¥ SOFCE =471
|&rae] MEATE FHOE FAEI Q&
& T U D} PEMFC, MCFC, SOFC, DMFC¢] 7
AT v 247} 1.8%, 0.2%, 5.1%, 62%% 10%
e s i&iv}.

3.3 TIIANTAIY ST

200895 AHAAFoR FHE £
A 2ok 49 57) H7kA 7 EARES Table 63
Bk Fa woks F 337 H7RITNEARAIA
Ao Abgiul o] 10960 oA B At
Atk i ok A=A FAE ARAT
& AR o] FARFol 9796 71 =9
th ARAA ok F U7 7RI AR O
A FAE e, FAF TR 4 okt
Ao A et AABAUA 7= A EA
AR E, A8 FAHTE 308%= 7}
g Estor, FaeliA7lEdtel, AA A
AHFEA o] L v wel ek

B “o{
_mlo

O
O

]
pE L]

L"
o
010
EL
rg
o
| o
EL
rlt
=
=
)
[
>
)
—’E« o}L

S T
A= HEA X}QJ,] A7 =218 5
57} Aot weba] 2 A Ayl

Table 5 R&D investment of fuel cell in terms of character and technology phase in 2008

(100 million won)

PEMFC MCFC SOFC DMFC Microbial FC Other
Basic 11 0.3 8 4 5 6
Character Applied 163 47 46 18 1 71
Development 427 126 102 34 1 27
Other 0 0 0 9 0 11
Intro duction 225 119 84 11 4 40
Growth 335 47 60 35 2 59
Tech. phase Maturity 23 0 19 0 12
Decline 0 7 0 0 0 0
Other 18 1 3 0 0 3
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Table 6 Investment ratio of major national R&D programs in 2008
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(100 million won, %)

Programs (Ministry) Total i(nAv;tstment Renewable erzeé)gy investment (R};t[if)
Korea Institute of Materials Science (MKE) 176 17 9.7
21C Frontier Research (MEST) 1,377 96 7.0
Hydrogen Korea Energy Economics Institute (PMO) 69 4 5.8
Nuclear Research and development (MEST) 1,339 66 5.0
New & Renewable energy (MKE) 1,664 60 3.6
New & Renewable energy (MKE) 1,664 662 39.8
Korea Institute of Energy Research (MKE) 380 76 20.0
Human resources development for New 65 1 163
Fuel Cell & Renewable energy (MKE)
Industrial energy development (MKE) 177 20 11.3
Korea Research Council of Public Science 71 7 038
& Technology (MEST)
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