HATHE I R594 | 2009. 10.

3 3}

g

A

o o o o

BT A N

r o} 1) B
0] %O o] ofo

TR RO G



o7 e

, EAF R&DE NdH 99, F4F R&D

s
=

&

A7

b R E4, R&D

-

=
=

dEAH, #ek7)E v

AA, w=ZA,

]

F R&D 7j2.s} o2k, 37

Al
e

=
)

3799

i

O

X



s}, AN, AT

=
1l

60~70d ) Z

-

T

= R&D

3 ot mlHol® F4F R&D= T4 A

elutetel 54

S

]

[e]

3

o

sl

iy I T R W
SELERT I
o_emab%wloﬂﬂv )
EZs o ne T
H.Zﬂﬂﬁmmo =i
=5 A ﬂuio_e =3
KO i o
MOMMoﬁ%mE 1

‘.._moﬂmmﬂ” ﬂui
o Hp N
o m W w AR 14
< Yo ™ BN T

H m o
W ) ZO E

<7 Mo Ao
=r T G o
T Lo o
o 7 aeh ool

fl ol

TTT LA g
U,%@%ﬂv@ ~
Moo o He o o
Al B
zﬂc_iﬂwd.%ﬂ#du@u
Ko PR X
o T oo doom o O
R o ® PN o
W Tn = ~ o
H‘nﬁﬂﬂﬂfmq‘%_/aﬂ%
G TR
o U N R I
T o oo P
o o B
ool W oo "R Ao
T No 70 wON W

o

R&D ¢

-

bl AARA

A o e Al
o

1=
24

B

751

AAZE 7N

=

=

]

7

2009. 11.

AU oEE Q7 F

Z R&DY A
o] AH

2
Q)
=

Al
3 R&D2] &%

9
A=
+# R&D

=
=

a1, &
A, v, Hies

w5

il

EeR=,

P

-
2% o] RINL Seluhe} F4

stef v} R&D

S

HAE =&

&






iii

U\_Iry!‘l
L@ﬂﬁé.ﬂq
;OJX;OC._O X0
Ly T 7 = %
T o W o T BT
o % % Mmmﬂe;ﬂ
%m@%a zohﬂﬁ
[ MﬂOﬁmﬂ Jlko < T
SR a T 4 - 2 T ok i
44131.1. AT;lﬂol l.yamﬂ
hioﬁé.“ n_AIJId.LATMM pm,_ﬂuudlh&ui
Hmﬂ,%@ﬁ/’ m%@ﬁa;l? M”__momahaﬂm_e
L Bk oﬂﬂo_o;o_elrc &
B M o ﬂ_ﬁwwﬂi él_/le_e 5 M o o )
wxﬂguma = w2y %AEQDJM - 5
— —_ ol X
EUATMLDEW ;7|1rmmon_;| @dp?%hmﬁ%a o#ﬂ@uﬁRm_e
%@oﬁm ﬂ%@?% ama1a@m %ﬂ%%%
QRW%i 3 A= wﬂﬂmﬁ@1 ﬁ%ﬂ%ﬂ
uameio ﬁﬁﬂ;ﬂrﬂﬂ ﬂﬂwﬁxﬁxng a ,ioom,_
= T Mo oﬁfm W @ﬂlﬂ;ﬂ]ﬁ. S B o
%uﬂéﬂ Bo - o~ xmmﬂé% ./,oicuro_e
B 'y JH.._ EO_E@H 7\mv‘._1_|ﬂ__|m 110 ‘l_.rL %H
N b= T H T Njo < R N © C
4__o1ré‘_o mﬂﬁﬂéﬁa E,Elvrﬁoﬁ = W o
X~ KO o =O o Ho N ordnno Y il o) 10 i G| =y _I,__L
Eﬁuﬂx .ut N = 7E_61&;_z o ,_H_L;H.ﬂu
éﬂﬂo_eﬂrurﬂv%_ﬁﬁo W@u@ﬂ%@% %B7ﬂraf
wgwg%mm@ﬂ%g ou%.%mw mWW@%
@E% Eo__ou,_ﬁemu@ut miﬂq%ﬂw:ﬂeﬂ o mur]
1ﬁmomuo.v§ﬂ%ﬂ£¥ %ﬂﬂo%_l,ﬂ LU_L_% X o
e R@g%f%ﬂ% u:_;o}yzﬂ ﬁ3m§a
ujwaﬂzjlmoﬁ.@ 410.61_;17%%0; 4.__0%4
—_ Xﬂ_lm Jvmo \UI‘L!_/;OL‘A_HL \&ﬂ a ‘NO)AO
< oy We Ho °F ﬂ417g_ ] fo + ﬂ?l%
Ko Ho N ECANG - o = o . I e TR
ofp mﬂmﬂo_lwtﬂmomwfrmu_y ﬂwﬁ & N
Hfmuﬁl.mﬂléﬂu.%hmel %5%6?
ﬁvhﬂﬁwmw}%%xﬂré78%,§
uﬁ.xl Vﬁoﬁ,lioms.oﬁ
ﬂﬂwo;_.LoWéﬂwH\ @ B
%mﬂaﬁgevoﬁlor V\_m\.ﬂ,ﬂﬁu
Eoﬂxﬂaﬂmvﬂwq‘m@ﬂﬁ;f
otﬂwmao_l;uzﬂi
~ N_u3‘_.z_.oo#
oo <R
=) o

AA 7} 2+

]

FX
Y

E}‘%._‘:EI_
= A&
& 3T

&D



iv

B/
__O_H:

<

~A
o

o] FBAT o4 @u), £24 F49 R&D 718 2 47

AT

by

1A 35070

3|

o
W
N

o
Hlo

o

@
oF

mjp
o

10,
et

o

oA ofe5ol

4

oy

, 7FAT N AR

4

, A7HH] A

o Ag3} A

<
=

H 7]

7t JEs ddez dx9 7

7l A

3)

ol Aeol= 1 A7} 4

2 ZAE AT B4, A
23}e] A7} 24

W, AAEA 2ol B Foke] 7]

Bl

1AL okst 715 woke]

o
5
R s

Aol A+

=
(¢}

a1 gtow ¢ F34 7}

o}
=)

o]
i
Mo

ol

mjp
A

el
i

o]
i

HH

ol

;<

bl

25, 7HEAZ, £

ol X

1A 7V

[e]
5
R s

NNHog A

-
T =

e MR, %

=
o

o, 283} 7}

oo of
=
He of
W=
o| W_
! N
o
= 8
iz ~
EW W:.U
w] <r
®
Moo
I
v X
ﬂv 5
Ho =
= P>
= b
F O
Hin °
T
S W
ORI
= ey
T
ToxoE

A3, Al 7HA] AR

3

Wsto] wet A AA

HE

Al Svh= doltk. =4, 7l
I 7tAT 71830 F

]

&R o7 J)

=
=

-
T

YR eietst R E 3A

-
—

=, Ues



<

td
—r
rg
o
)
1
W)
o
R
o
o
o

VB, AR, A A

ofof ghhal FH3IATE 101d o] Ao

[
o o
% XY
w
o oH"
1>
* %
H o ©
o2
& o
N
o, o
2 t
2w
RN
fr =
OEL oft
E )
rr
2
>4
Lo o
-~ 1> O o
X M T o
R
9, e
T P
oY - N
o o

)y
> o,

>
ol
>

= 3492 R&D AA F=o] Fojof 3t} o]
&D FZAA 714, R&D FA+ g 2
, R&D 7]8t 7}3}to|th. ¢4 R&D FZXA A

'S T3 F4F R&DY FHAHY 247

[ (>
: -~
N
o

o%

=

1:011

o

ui?L' il
N

>

oo
o)

Ir

3

{
o

olr r
o,
o

A28 4
g

o
k
filo okt

oy
K=)
Lo
N,
)y
o fot off do Ihv oo O

SR - )
(2

o
2 &
8 9 g

2
e

by & Hdr o X rlo ok
Mo Ok rm o
(o]
of 12
ol
o
M
nf
o
rr
s,
o
of
:<’)l=
=
%,
:?L_’,
N o
i.‘l', -
fo
o
o

TP

N

1/3-7, BT/IT/

B & 7)eded e E Folok
HAth AR, dgrext F49 R&D F8 d=E AAE
<old 9 A83E X3 oF gt YA, R&D D/B T, 4t
AT 2 Sfer)Eold F3, A 8 Fd 58 53 R&D
.

X
o
fr
N o
Og{:,“
:?L_’,
o
2
o it g
o,
to
i
p
ofr
ol
2
Ho
ol
3
= :l>“
=2
%,






vii

ABSTRACT

Prospect and Policy Lessons of Agricultural R&D in
Korea

Korean agriculture has been facing many challenges including sluggish
growth of agriculture, market opening, climate changes, and energy and re-
source shortage problems. Agricultural R&D should give appropriate sol-
utions to these lessons and lead to agricultural growth. This study aims to
foresee future R&D demand and suggest policy lessons and directions for
agricultural R&D.

The scope of agricultural R&D needs to be extended encompassing
various agricultural downstream and upstream industries. Like other many
developing countries, agricultural R&D was carried out by the public sector
mainly due to its public good nature in Korea. However, as the general and
agricultural economy have developed, the role of private sector becomes
important. For meeting agricultural R&D demand, the private sector should
take part in agricultural R&D actively. The government also needs to sup-
port private sector's participation in agricultural R&D.

In Korea, national agricultural R&D has been carried out by several
institutes including the Ministry for Food, Agriculture, Forestry, and
Fisheries (MIFAFF), Rural Development Adminstration (RDA), and Korea
Forestry Research Institute (KFRI). Because of this, many problems have
been pointed out: research subject duplication, waste of research fund, and
lack of competition and policy leadership. In September 2009, the Korean
government established the Korea Institute of Planning & Evaluation for
Technology in Food, Agriculture, Forestry and Fisheries (IPEI) to improve
the efficiency of agricultural R&D. This institute is supposed to plan and
coordinate national agricultural R&D activity.

The budget for agricultural R&D accounts for about five percent of
MAFFF budget in 2009. The share of RDA in agricultural R&D takes up
the most with 60 percent. In terms of budget source, the public agricultural
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R&D budget accounts for 68.1 percent of total agricultural R&D budget,
followed by universities with 27.1 percent, and the private sector of 3.0
percent. According to this study, the share of agricultural R&D budget
should be increased to about 10 percent of MAFFF's total budget for 2 per-
cent growth of agriculture every year.

There are 884 private research institutes performing agricultural
R&D. They account for 5.3 percent of total private research institutes. The
problems of transferring and commercializing agricultural technology in-
clude shortage of available technology for sale, long period of agricultural
research, small size of agricultural market, and uncertainty of market. It is
surveyed that the private research institutes need research fund support and
assistance in the commercialization of developed technology and expanded
participation in national research projects.

According to the survey of this study, the levels of technology in
'cultivation & production,' 'breeding,’ and 'soil & fertilizer & pesticide' are
relatively high, while those of 'energy & environment,' 'bio-engineering,’
'bioenergy' are relatively low. After ten years from now, the technology
gap between developed countries and Korea is expected to be significantly
narrowed in the fields of ‘breeding,” ‘cultivation & production,” ‘soil &
fertilizer & pesticide,” and ‘post-harvest technology.” However, the technol-
ogy gap in ‘bioenergy,” ‘BT & IT & NT,” and ‘energy & environment’
will remain large.

The study reviews other countries' cases of agricultural R&D sys-
tem: the United States, the Netherlands, and Japan. Three implications are
derived. First, those countries have continuously reformed their R&D sys-
tem to cope with changes in internal and external conditions. A large part
of national research functions has been transferred to the private sector.
Second, in all cases, the competition principle in distributing R&D budget
has been reinforced. In the U.S., for example, the competitive fund has
been expanded, while the formula fund has been declined. Third, the pri-
vate sector actively participates in agricultural R&D. The strong coopera-
tion among private sector, universities, and government makes it possible.

At the farm level, the demand for marketing and management, envi-
ronment-friendly farming, mechanical technology, and safety seems to be
high. According to the survey, the respondents answered that ‘processing
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& marketing,” ‘resources & production,” ‘production system,” and ‘consolidation
technology’ should be given priority in the short term. In the mid and long
term, ‘consolidation,” ‘processing & marketing,” ‘resource & production,’
and ‘production system’ were the order of priority for R&D investment.
The respondents pointed out that ‘breeding,” ‘BT & IT & NT,” ‘energy &
environment,” ‘post-harvest technology,” and ‘bioenergy’ were important
for agricultural R&D in the short run. They thought that ‘BT & IT & NT,’
‘bioenergy,” ‘breeding,” ‘energy & environment,” and ‘climate change &
ecology’ should be given the most priority.

The future demand for agricultural R&D investment was calculated
using a macro-economic model. The coefficient of R&D stock in the total
agricultural productivity function was 0.05. It means that 20 percent in-
crease in R&D investment is needed to increase 1 percent of total
productivity. It is also analyzed that the contribution of R&D stock to the
growth of agricultural GDP was 35.1 percent during 1980~2006. The study
suggested that agricultural R&D budget should be increased by 8.5 percent
annually to increase agricultural GDP by 2 percent every year.

This study suggests that the policy goal for agricultural R&D is to
build an effective agricultural R&D system which leads to a competitive
agri-food industry. For this, four points should be reiterated. First, the agri-
cultural R&D system needs to be further reformed for establishing a de-
mand-oriented R&D system, minimizing research duplication, and enhanc-
ing transparency of R&D budgeting. Second, the agricultural R&D budget
should be expanded and the priority principle needs to be applied for allo-
cating R&D budget. Third, the government effort to transfer and commerci-
alize technology needs to be promoted. Fourth, the base for agricultural
R&D including building D&B for agricultural R&D, strengthening inter-
disciplinary and international joint research, and nurturing research man-
power should be established.

Researchers: Oh-Bok Kwon, Jung-Ho Kim, Ho-Keun Jung, and Woong-Yeon Lee
E-mail address: obkwon@krei.re.kr.
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Adlgga s & JiRle AHE S 4 gle AsE w9t
(Mas-Colell and Whinston, 1995). THA] &3slA FF A= g+ 7)912] Aul7}
o2 JiQ19 &Hlel] FEFS PAe g AstE 2otk oY SAS W
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% 2005~2030d A% AABA AFES 40%= A% b ok
AENEL AAZAE Aste o oM T3 A= A A
el FEsta ok %E‘ﬂé}*(zom = THAA 7 482 20154, W
T2 20360l FEE ASE HWsth. OECD(2008)E S5 74A7F A
& o7 AAste] 20159 o] BEAAS FLata, 20300 A

T

o

GDP9] 1/45 AAE Aoz AWedith JIEs Ay 53¢ 5 A=
Zte} BT 58 853t 20201 A7 4] GDP 422 A= A
o7 E¥F 3 QA 2008).

AAZAZE A&H ez Ashd AlA 1T F T45 7= avE =
ol A4l 49 4,000%+ e T4 Q ?7} T AR FAS YL

PRI



26 $Huet F4F R&DY oA WHI}
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4 56.7 6.7

ok 28.0 6.7

okA 89.1 20.0

37 st mH 13.7 -

712 17.2 80.0

7IEHH A, B 5) 73 6.7

F 1) Brew

F2) A= A9l 3,144 ANEHEHZRAL
A8 HA R RE 4 (2008).

2HREe] AH] EWE HEE B o fr]E5E 5 JAS8HFAE AL
ZH7E B S7FE Aolth A8 EAHE Aol 2000 37 50008
o A 2008d 218%F 8,000= 0. 2 8 Alo] G2H] & FF3l] FAHE AL
Zo A A= HIFo] 2 717 B 02%NA 11.9% 2 St
3-3). AEQEAALA A A1 WA F7) i E st mE obd FAME T
2771574 A% Tol tigh Anjxte] #Alo] StEEA 8 FAHEA]
Z FE7F 20009 13 5009 DollA] 20083 3% 1,927 Yo g2 o to
H 2015995 4% 92169 o], 20200 AA FAME A AR

20%21 7% 6769 o] & Aoz ALEJTHAZZ £, 2009).
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F 1) AV R7154E ASAEL F7) 535 2FAA AAE
T 2) A vF2 2008 S vhet AA b, AAUA, Aok gy vFd. A
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O3 3-2. MA ol4X] AH] M2k 1980 ~2030
@9 HZQtu

History Projections oqg
652

= L=

ZAt&: ZA: EIA (Energy Information Administration), International Energy Annual 2005;
2 EIA, World Energy Projections Plus.
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2 =2k 2 2,294 49,990 2
3 Agte | o 1,561 78,575 1
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¥ 5-1. 0285 =% R&D 0f2H2006~2009)
ohg): winlg

7] 2006 2007 2008 2009
THATH 1,323 1,151 1,188 1,003
AT FA = 667 666 662 508
s A A AT & 75 75 77 82
A 320 325 337 315
TARA R A b 2~ 4
39 A u) 1 1 1 1
Y954 7
THIE LA A 7 7 7 8
A HA M) 2 12 14 14 0
SAEAG A H 2~ 25 27 27 27

A 2,428 2,275 2,324 1,955

T 2006~200812> FHaH of|ite]3 2009172 AAFH o 2bFEY
Z}&: National Research Council (http://sites.nationalacademies.org/NRCI).

Mo @b ATANLAAL A FAR AAL oFH AAS
AR itk FEA Astel BUATHARSF Z Fol EAFIu)

|=]
(Land grant university)ol] =HAoZ AXH FAFFH AL (State
agricultural experiment station)®l] &3] A-F7)Eo] P E),

12. 37t R&D H[ALE o 2re] i}

=75 R&D A A9} #Hc = | =<
2o A2 HEH tide] @43t mE 5 R&D o4 A0
MR =AA Y] Fo WIE 2 e Jztew A 1910
~1950d°l= AV, A N, 24 IR B s

A Aol FE FHAFO] FAHJY FIZF FEe
R&D 041 He e WRATFEA AN HA A,
T2 AR Yl o]FolHth ¥ F& Y R&D
AT 9007+ E2(1910~1919)ol| A 4,600%F ©2(1930~1939

2i off NIO
& 2
OE o,
2 of o
e
= 4o o
kd A 1
o rfr Hn F ol

gt
rL

)=



98 F8 AxZe] H2E R&D FXAA S B

7Vt ar, 195030 7,0005 22 7F H Ak

22 AIAIA ©]F 1950~1990d ol AFzZaxl 4 FE2, AU 59]
Zeta A o R FUletR A, ANARe FAHRY sPATFAA} AdE
Z02 F7FIAH. 1950~1959d¢] A¥ 19 3,600%F 2] 3td =7f
Y R&D kAW, FHHF xEZ3ho] 1960~1969do= AHT 3Y
1,0009F 2, 1980~1989 0= 179 @& F&3H S71skTh

T8 Wt stue 85 R&D A 7] vEF4] R&D A

S7HERT Fokxithe Alolt) o] A% AA FIFFE TP AL
A FHdste] A= HIF0] 70% FE7HA otk RS FY
R&D FAE FE3HA F7lete] 1980 ko= W7t Fxpdo] 38 RE

o=

Eaee 9tk olF W1k R&D FAE hd FFRE TAN
o o
— =

{

I 5-2. ol=2 5 R&D HMA 2| U=t piedg ot

s R &
1862 | Morril Act Ex|zolste] A9

EAFAWE el weFdan FART FEoR
1887 | Hatch Act Agdrbs Adskes A9 %Y AT A (agricultural

experiment station)’} 2 ¥
At A3 B Al 2E(agricultural extension system)

1914 | Smith-Lever Act

7%
1953 - ]%?*é A7l FAATH(ARS)N T
1965 Special Research | Pl &FA dA-Fdale] EXFodig Fo 7]
Grants Act 7ol Xl‘ﬂlﬂli: Aol 7F5E R
170 | Plant Variety FTANEAAL E AH 2t A olz7
Protection Act | W7} T3 #a ATER Z7}
FAAFAHY AFEIAAE AUy FAoRE
g7z | Federal Rural oy Ty qgoiny qpoiee mABeme s
creopmen 7 dof Adrgdrad ArgH 43

FAL o g e gEAFae A A
1980 | Bayh-Dole Act eroﬂ g3t 24AL AAs ] wEA e} vzl
stEY4 £

AFEATHLANIFA)7E FHATuEA=Y S
AstA H

=

2009 | 2008 Farm Act
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2} &: Schimmelpfening and Heisey(2009).

34 & 4 3
&5 R&DA| 583 o7t HAY B FAYSES wgsie 874
oA tig Aol B4 T AAAY

19909t EM = vEFAdY EAZ
WA SR FAA L ok, 24, Aol B Wyt AART 4 A0
w4k F7Hso] E3hE lTh 1990k
2he]
1990%

g

]

ks

¢

Al

=
8 A Z7HE 2.75%0) 3A E v FH o
g SHHEEE EXFAUgdd 13 Hoz FojAd L]t

AH| (formula fund) TFE7F 291E57] A2 TE 1997 ~20053
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o|\
N
N
i
flo
o
R
fr
R
i"’z
re
-
=
(03
2
-
>,

i
[ex)

2 Lo
N
p

AT} Axid tgt Hedm2rE AAVIA =2 24%, 46% 72}
st T Hhdo) TR 24291 74 A A 5H] (competitive fund)2] T

B 18 12

+ 1996~2006'd°] F H|Z 7}t TH2006d 19 8,1005F &), ¥zt
9] 59 R&D FA= A ESH HolE FHo 7 BESH Frhste] &
£ EXFAUE A7 2k 20% S A3t o A 4% g R
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#* 5-3. 0j= EX[So{tfetel =¢ R&D otk 4

A& 1980 1990 2000 2006
R 161 273 368 540
B} b 67 144 285 502
T 5 447 878 1,118 1,167
7 HE 129 302 459 601

7 804 1,597 2,230 2,810

Z}&: National Research Council (http://sites.nationalacademies.org/NRCI).

L 1990t FuF Aok AmREe Y-S Astely] 9
A A2 (Cooperative State Research Service)9} A| & 4~(Extension
Service)S TA FE AT AFAEH(CSREES)S FAstGth A 4

Zstetrl el aEste FEWA A E=(Integrated
Activities) 7} A 2] E%‘ﬂoil, ?ﬂ—?ﬂ] Hlo] Z=H

2w s A W
& 771 AR5,

)
Tl AT

Al ok ATS AEo] F %%ﬂ ATH(ARS), FHBAAT2(ERS), &
HEAPNASS), FHATUFAES (CSREESH 1 T30 gk A
£ st o 2N ANEAAlY d9dsE =R 2009 Pl
AW (the 2008 Farm Act)o] wzt U] =IO AZ e ol 212) 9] (National

Institute for Food and Agriculture: NIFA)S A3 3}o] 2009\ 102958 &
HATFUFAEH(CSREES)?] 311 v AT7AdY} 2239 PAPYFE
ey stA & Aot
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13. =P (ARS: Agricultural Research Service)

131 83

SHBAATA(ERS)9F AHE A (Forest Service)©] 3] QA F-of W+
ﬁ?ﬂ%ﬁjzﬁﬂgfﬁ%kf% AT (ARS)S Pl= Wl AA 87)
FATHT 1257) AHAPAE FskaL ok 87 AFAFH L W
A= 2] WALA A (Beltsville) D778, PIAAY 24 SEFAY AT
4, el &4 FARAY A7, Maniol Ax RoiMEAY A
T3, %iﬂEﬁﬂH?ﬂﬂﬂ“@¥% Ao} LA B A F-A o
A7, AL 24 FHAEA S AFH, dAk: 2A FRHAAS o
TROE A Stk

AFHFBAFA(AT718, o, FAB L dFFAFHE 2=
132, 2007 @A 2270 ZEIH(FE 1200719 ZEAE)S F5a g
. ALE F 8,000 0] o] Foll ArA Aol oF 2,100% otk W=
HATAE FHHS RopollM 7P 2 A7/ 2 2007 dlike] 11
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102 F8 AW=9 F4F R&D FAA L} 4 H

YATHAR)E FAES 71Ee] 4 3 BE, A4 G,
o F5AEI BAY BAS A2 A A3H A78
W, A8 ATE AN %7k Zagos zsel AYdh oF A

132, A}

1539 FHE oA ole) b e )5 AAAD
VS EAYARS) D) AL FoS W AAIY, F9,
% AR BBAY, 4EY 249 47758 2 W) A4

o
=
\§)
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o mu
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off o
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=
09:
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F2 99tk FPATHARS)E FYATR YA} FAH 7] 2ho]
9 P A757E FAEHEA, 1953 11€ v]FF5 Ul

B AR 9 48, EF 2 PAAYf ¥

NgFo ol wHATh.

(Cooperative State Experiment Station Service)

Z w712 olo tigk EAS ok e AT 19789

—T%’:(CSRS) 7<]L:_é’:(Exten51on Serv1ce) = 04‘:/\144&} =

G
‘3
ar
JE
AN i
re
-
2o
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[

e 2 oo
©

7F HAL 3 '3}11 :IL7H‘]'L 7152 A A (Federal Research Staff)
2 AR 1981'd At FP AR xq(SEA)t A= 19819 AT
J(ARS)S ¥el9] 715S FPste 7B E BrE

133, d-Eot

FALTHY AT
bo:_ A]

A, FAF A
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14 5 AL WSAIE=F (CSREES)

141 463

3P Y AT UFA =% (CSREES) S EA|F g n/(land-grant universities),
71t FH-AME V18 FEste] A% B v Y 3 2okl A7, S &
15 wss F8te 7lss Tt AHE5HE EXT St AA
wek e @9 713y A 3 wsd A ZE IS AP RN F
JH 73, AA BAH BA L AFALF 0l gk A4S HHAT|= Ao
g I3 2 u§H A9 2 aWS A AYste O] ofrz} 7z} Fof

oot 10043 AREA ABYS Fa PR gFATa
(Cooperative State Research Service: CSRS)¥} X = (Extension Service:
ES)S 3te] 7oz sty FEAF 1SR FH(CSREES)S A HE
oo 2AZ T 7w A, wg ¥ A% T2IYS shie Fol, 7
z

2k 7EAAL e AEAA ) Aol shute] 2ty ofgfol FREHAY. H
HATUERFHL 10097071 Y= EXFAUNE Yo F4F2 A=A
Fas 98t o A IR EE A7 S Al 2,9009 TN
9] A A ZAMF A (Extension)E =93kl Ut

142 AT HE

671 ¢] A== (CSREES Strategic Plan for 2007

etk AR, vlasde] SA8A4Y

o] F&7138 Sulsta FAAANE 2 FAuF FFS
2

2 % ABAE A0 $A, 7Y R 518
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233 g4 (Program Leadership)<
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239 ¥y
23 71, 71E R
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Far Aol &7

S

T A& (competitive grant) 2}

i

(formula fund)

o

0

H

o
o

;oT

A AL A (State

e
Agricultural Experiment Station)9} ] < § 3 %] &= 4~(Cooperative Extension

=
o

™

AA FEAF(Competitive Grants), &

System)©l| 7]

Z}= (Non-competitive Grants Program) o2

Ew
= =

A} (Formula Grants),
TEEY. ¥4 F(formula funds)2] A

s
=

1862'd, 1890, 19943 z}

A4

5ol wet S xH D ZA=(Hatch Act

H

7

—_L
T
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k)



106 F& 4739 B4F R&D FAAAE 97

formula fund), ©llR¥F2=%ell Y B2+ (Evans-Allen Program formula funds),
SEA7Y ZAF(Animal Health formula funds), Z=P]Z2# 8 H Y L2+
(Smith-Lever Act formula funds), AJAAFYR = Y22} (Renewable
Resources Extension Act formula funds)®.2 FEHT15

7129 S8 AT, 1H, AESEd o a5 Adste FAYA

o gRAFE B3 HT} Be 5 e AEIl) AT frdt A

Foltate] Apet AEsls +AE A AN BAFY TFLE A

AR FEUAT FU FH ol o8 2RHEH dB3ATY §E= A

o e g NEagd o ARt 2E =20y I3dA 7

=she Apgo] ARl Al R 7|Hs Tl AL o]HE Tgele

EH A7) (Special Research Grants) v ZHAYPAAT-wH7|F
o

(Direct Federal Administration Research or Education Grants)©] )

2 (SAES)d] AFAFE A ¥3}E Hatch Act formula funds:
7F L8 EE Ag-& wAg) o] A5 ¢AFELS

TEEAE HAst7] f8 B Fo FHEAAGATL,
ety dHAFLE sl o AFEH U(multi-state research). 18901
13 E EXFAYste] AFE A 3}= Evans-Allen formula funds® 1%
A 2FA] L] 50% 0 P sl HFALFAEE, Ut ) Be S 87
3t} Animal Health formula fundse= F R34 FE&S A= 55 2H9
W R E 9% A7 Atm o R AREET A9 Y YA & A (Cooperative
Extension Service)?] AE=&Fo] AlE-E = Smith-Lever Act formula funds©
AE7F AWAFA L] 50% oS vHlARA Lol A =Y, AHst= AE 8T
31T}, Renewable Resources Extension formula fundsv AFHESdstz =13
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5. 4% R&D FA T B4

5L BARTY

Plgo] Bas ATALEAAS Fa7] A5 A 2E 54 T
A Mgt £48ke 294 AW (primal approach)s ©]&
Ak &, A)olM YE HEA A2 EZ2UGDP), Xis =%, AR}
2o AL AE Ytk A(DellA Y Xl ts) S/l pe
A8 A0 g ot

Y I]-iI;‘Xiia g)}(fl > 0, 82)2/< () ervemremnennenenas (1)

Ameld H@)s 2e AR 42D

AAES Aika sl §EA F37]

Grossman and Helpman(1991), Aghion and Howitt(1992), Jones(1995)<]
R&D 7|8k A4 % & (R&D-based growth model)S A-&3te] 2]3)7} &
FEYFY 2 ANESFE 7P, Ate A, it =55 9%, Kt
= AHE2E RDStE A7/ 2Eojt}y. 728 F(scale effect)ollA] A5
A A AR mFol daids Rl dE B Ede 78S
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InY, =a,+p,InL, + (1 -5 )h’th + Byl RDS, wweeererennreeeesennsns 4)
AY— AL p— AK ARDS ---------------------------
Yy 51T+ (1 51) K + 5, RDS (%)

A ATALTEAL AT AdRE AOF 2k F Fol
FEARIRIAC] B APAERAY e Qe ey
R&D ¥} WstEol wle o

3 ARDS

> RDS
( Ay )% 100 (6)
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ok olyg} F QA4 (Total Factor Productivity: TFP)ol| &Js|A %= 43k

S wk=t}(Mankiw, 1994). T, 21(9)d|A] AE TFP, K& A&, L& =50
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21(13)& o]-&3ted, A/NELES F335H7] e 7Ied%(t) &
55 gotof st=dl, Al AFNEAES ofn LHRE wid AFA
P 7leA o] FHHY & ARE Hosd VEdr AFNEAE
(TS,y)2 21(14)}F o] Hojer)
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Lt g | e
75, = TF, | =5 | (15)

P

WA g+ 1dES) AT 2% 75, & A% Bl FIT F
ATk A7)l A 7leAREE(5)2 =4 2(2004)0] wet 0.143(7'3)2,
AZHO)= A1E)%9(2004), AE1 £1(2004) whel 33 7Yt

TSt0+1 — TFt0—9+ (1_5)* TStO .............................. (16)
APNEEAE 1995 o] Fi= Fot1 %A 9] TH8L) & A TR IA,
g, O ojdE wEITHY "4 R Al F5d #3 A

T1(2000)1 A T8kt 3 AN EEAE 200089 71F GDP UE Y
°o|HE Ag3te] B4z gt

=AM Z 10}

I'-IC

5.2.

521 R&D7} TR AAAA O HH P

217 2ol FHrHE FHT T A0S o]83te] TFPHEEE +
Aot 29 Uy TFPHSHS S SH5HUTE, A/ AES SHHSRE )
FA% A3 218y #e AAE ATk
log Y=0.8340.7310gL + 0.2710gK  treerremereneeneeeens (17)
(7.79) (12.57) (12.57)
1980 — 2007, R*=0.52 D.W.=2.02
log TFP= —3.33+0.05l0gRDS ~ ereeeeemeeneeeee (18)

(—2.77) (0.34)
1980 — 2007, R*=0.3734 D.W.=2.15

20 Fug A F2004)T HET 2(2004)E 83(0.125)S 7HF8H%l T
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2 e 4 At o Z TFPE 1% F4A7]7] Y= R&D 2E9]
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£5e SYUFZ 349
TFEHS 7T
log Y= 0.27+0.82logL + 0.1810g K+ 0.1310gRDS -+ +=vv+rreeee- (19)
(2 16) (6 27) (6 27) (4.18)

1980 — 2007, R*=0.9422 D.W.=2.53
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250] 1% Wt FZAPR7PIAE 0.13% WS vdth aebA o
2 X0l dAsta 7T AS w4 FUPHAIE 1% WaEk] sl
Ae AFNEaEe] 77% Waok dntal AT £ Yl FHAYRT}
7 F U A 87%= A so] Asted o] § AREo] 20%, =
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2 AET 22006) FHFTAAAA g AT
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523, 554 R&DS FFAHAGIP AFE VA=

Ry A (S o]&ste w7t AT 19T F54HY GDP AFEC dig
710388 AAE A3}, 1980~2006' 3= AL 60.9%, R&D 35.1% = JE}
WTR2, 1998~2006'd 7]7tol= AHE 56.4%, R&D 43.8%% A 7)o
Hl&] R&DY 7]od&0] ¢ l5711 UERgTh 1980~1995 0= R&D2] 7]4]
0] 41% % 1990t FRF o] TR T} WA JESTH

o 1994137 %‘71%711%%%01 NZ o] B oate] ol
R&DS) EA7} /SR A0 L Foldeh HY ole o2 FU9Y
A%A717]) feiAE AR EALA R&D FAE A4H 0= o]0l

of & owWgtia & 4 Uk
R R el

1980~2006% =4+ GDP 34l thgh =59 7|9 EE wo]y2Ql

F7H1T Xl%@ A FA8t Tt E] T4

% 9179
Al O =57le = FA8 Sk 9
A

2 A E9(2009)2 FHFAY GDP AAE 3 R&D 7198-S 13.3% = ALt
g oup ot =9 %ﬂ 713 A E (2002)E P54 GDP AAE o)g
R&D 7] && 223%, AR2E 926%2 At

23 A9 2(2009)= ol Eeh 2ol Fatd GDP 43 (6.41%)°0 gt =59 71 &-&
0642, THTFAAFY 7982 25602 48 u} ot

GDP 7)o %

e 2} H % R&D o3}
Ak 6.41 2.38 0.64 2.83 057
THFS -0.60 0.37 -2.56 0.24 1.35
21E4 3.22 443 -1.15 0.62 -0.68
FHFAAE 0.30 1.45 -2.17 1.19 -0.16
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T 6-13. MAIQAH =7 ol {Q1Ct XA GDP MEE J|0iE
%9 %
AL E 713 &

e 199 | 4w | ReD | A% | R&D | o
1980 ~2006 72 %5 231 60.9 35.1 39
1980 ~1995 92 30.1 209 58.7 40.8 0.4
1998 ~2006 5.1 159 202 56.4 438 -02

E 6-14. MMAY SFZMY GDP MEE 7/0dE
%9 %

A 7101 &=

GDP

e A1 wE R&D 2z
1980 ~2006 2.44 341 -251 1.93 -0.38
1980 ~1995 351 419 -327 1.60 0.99
1998 ~2006 1.37 2.12 0.05 1.75 -256

524. R&D A} Q2 A%
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