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Abstract

This study is aimed to analyze investment effects of fisheries R&D projects of the National Fisheries
Research and Development Institute(NFRDI). In the analysis, Granger causal relations between R&D
investment and fisheries production are tested. In addition, time-lag effects of fisheries R&D investment are
estimated with an impulse response analysis and investment effects of R&D projects are estimated by
changes of social surplus.

Results indicate that there exists an Granger-causality between R&D investment and fisheries production and
fisheries production responds to the fisheries R&D shock about three years after the initial shock. The
magnitudes of the impacts increase until a peak is reached 5~ 7 years and the impacts decline to zero after 25

years. As investment effects, it is shown that the internal rate of returns of fisheries R&D investment is 55.2%.
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Fig. 1. Changes of NFRDI's R&D funds(from 1970 to
2012).
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Table 1. ADF test results
. with with constant without constant
Variables
constant and trend and trend
R —2.021416 —3.116753 —2.274018%*
Level Q —1.794005 —3.396368 0.033094
P —3.775427* —0.770358 0.196036
R —7.180167* —7.091610* —7.126674*
First difference Q —6.403646* —3.891217** —6.486020*
P —4.781901* —6.179797* —6.376668*

Note : * and ** statistically significant at 0.01 and 0.05 levels, respectively.

Table 2. Johansen cointegration results

Trace test Maximum eigenvalue test
Ho: Ranke=r Test statistic Critical value value Test statistic Critical value value
(5%) P (5%) P
r=0 47.86117 4291525 0.0148 30.45947 25.82321 0.0113
r<1 17.40169 25.87211 0.3855 9.939557 19.38704 0.6253
r<2 7.462137 12.51798 0.2988 7.462137 12.51798 0.2988
FRAE AR Qo &4 HA A= Table 3. Granger Causality results
AIC(Akaike Information Criteria)2} SIC(Schwarz Null Hypothesis F-Statistic ~ Probability
Information Criteria) & &4} 7] & of o8l 22} 2 R does not Granger Cause Q  2.88999 0.0686
/\4 ﬂ o) ]—4_ _l_xq 1:! al xé Oﬂ %01 ?‘]_911: trace 7‘51 ;g Q does not Granger Cause R 0.41772 0.6617
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Fig. 2. Response of total fisheries production to R&D
investment.
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Table 4. Social benefits by Fisheries R&D Projects

Social benefits Value(billion won)

Consumer Surplus(A) 33.84
Producer Surplus(B) 2.98
Social Surplus(A + B) 36.82

-107 -



KR

5 2 AFA ] AR OoF R&D AFY & FAf4=
ol & 552%% thE A I Blusi A e A5 W
< 0] ofY i, R&D FA}bof gt a7t 4F
o == ¢ 5 AUt
V. 90F gl H=

2 Ao A= -2 vet 4R oF A R&D
A4t 5 90% o] = AFA| 8FaL g=4kakel A+t
SMEE T8 U7kl Sl = At ek
FAAE AGAY o] AR A= B A skl
A of 9lo A= R&D A H|, =4kE S A A,
TabE 7 S AAG AR E o] &5k 4
AL ARo obAA AAL o3 choj a2
A A= s lal, VECM 23 & o] &3t
Granger %13}/ £4-& §3 R&D FA=2 13t
abE Ao gkl aatE HEskleh 1
il FANE +A4 & F3 R&D AFY $=3) o
w2 AP o] A XP(lag a5 £t

o] % R&D A o] BA4=9] A4S 9l8f A=
S AFE31o] R&D Ao 2 4= A &) A

S AR A of A oA 2 ZA A &
FH o2 A BA ol wE R&D AHY 9 FAb4
o3} AbY B & W] 3te] =4E}] R&D AFY] o] &
Aol ES F4 5k

Granger Q1374 4] 43}, R&D Ex}7} AL
& S ATt = Ao R 24 H o]
R&D F27F S d 4= AP%“&AE o2 27
el 2o 2 s 9loh R&D T AL 7L AR
SRl M A= S A (A AhE AT A3t
o A= R&D F Aol B3t 7 o= R&D F4} 0]
T oF3d SRE 7PA A o' e ] A2 S
~7d Atoofl A o Bh-g-& Hoil, o
9 A= 54 ihgo] A HT Haste Ao
HAEAG FANE £4 2R E g o r
IWD$ﬂﬂﬂm¢%ﬂE@HWD4ﬁﬂ$
#4450 B (IRR)-L 5.2

23 24 4LE4§

B ool S ARuEal el of SAbA A AT
o A ol e A IE BA sk lch. 5HA o
SR B ATA GO A of AR, Al el 3
a7 5 chabat abEokel the A7 ol
SolA| 3 Qi A2 FerThA Hopd R&D A}
o) FARI}E B} AR Fasich Hof
¥ R&D A1 o] A xpok BAF A THE £ 45,
M 3130 2 Aokl R&D A e 542
22F 4 9 Wk ofy et 44k of R&D A}
99 wHAQ WS Yy E Fa A
22 H8E 4 UL Holth B B Aol A
AR B A o] 99 BHS hoFstA B8
sho] HAATE wws) 7he Aol Wasty
R&D 4 7] w33t 4 o] U R&D AHe] 43
SoietE 9% A QI HA B AT FF U
a5 o] oj Aok & Aolth
REFERENCES

Akino, M. and Hayami, Y. (1975),

equity in public research: rice breeding in Japan’ s

“Efficiency and

economic development,” American Journal of
Agricultural Economics, 57, 1 —10.

Choi, J. Y., Park, S. K. and Kim, J. B. (2002), Economic
evaluation of fisheries-specific research &
development and establishment of output
dissemination system, Ministry of Oceans and
Fisheries.

Choi, M. H. and Choe, Y. C. (1995),

investment on extension service in Korea:

“Returns to

implications for the structural change,” Korean
Journal of Agriculture Extension, 2(1), 1 —21.

Cho, Y. J., Cho, Y. H. and Ko, S. G. (2008),

price elasticity of fishery product demand: focusing

“A study on
on 14 representative fishery products,” The Korean
Journal of Cooperative Studies, 26(1), 349 —363.

Engle, R. F. and Granger, C. W. (1987), “Co-integration



ALY R&D ALY S B E I B4 Y

and error correction: representation, estimation, and
testing,” Econometrica, 55(2), 251 —276.

Greene, W. (2000), Econometric Analysis, Fourth
edition, Prentice-Hall.

Gujarati, D and Porter, D. (2008), Basic Economerics,
5th edition, McGraw-Hill.

Kang, K. H., Lee, M. S. and Choe, Y. C. (2000),

“Returns to investment on research and extension
in Korean horiculture,” Korean Journal of
Agriculture Extension, 7(2), 257 —277.

Kim, E. S. (1986), “The effects of Korean agricultural
research and extension projects using a profit
function approach,” Korean Rural Economics, 9(3),
81—96.

Kim, J. B. (2004), “An empirical study on the policy
evaluation of fisheries research and development:
the LISREL approach,” Doctoral Dissertation,
Pukyong National University, Busan, Korea.

Kim, Y. T. (2003), Analyzing outcomes of agriculture
technology development projects, Discussion paper
W15, Korea Rural Economic Institute.

Kim, S. S., Lee, M. S. and Choe, Y. C. (2003), “Returns
to investment on research in Korean agriculture,”
Korean Journal of Agriculture Extension, 10(1), 57
—76.

Kwon, O. S. (2010), “Agricultural R&D and Total
Factor Productivity of Korean Agriculture,” The
Korean Journal of Agricultural Economics, 51(2),
67—88.

Ministry for Food, Agriculture, Forestry and Fisheries
(MIFAFF) (2012), The Strategic Plan for Fisheries
Science Technology.

Ministry of Oceans and Fisheries (MOF) (2013),

Fisheries Production Statistics (www.fips.go.kr).

Lee, H. D. and Kim, J. B. (2008), “The determinants of
fishery science & technology development
performance: A case study of the fisheries-specific
R&D projects,” Ocean Policy Research, 23(2), 105
—134.

Lee, I. B., Bae, J. D., Lee, J. A., Nam, D. H. Lee, J. H.
and Kim, H. J. (2011), Analyzing outcomes of
fisheries technology development projects. Korea
Institute of Planning & Evaluation for Technology
in Food, Agriculture, Forestry & Fisheries.

Lee, J. W. (2001), Econometrics, Parkyoungsa.

Lee, S. W. and Jeong, K. S. (2001), “The effects of R&D
investment in Korean livestock industry,” The
Korean Journal of Agricultural Economics, 42(1),
85—098.

Park, J. C. (2008), “The mutual relationship among
interest, apartment prices and stock prices by using
VECM,” Doctoral Dissertation, Dong-A University,
Busan, Korea.

Roh, J. S., Hong, J. P. and Kwon, O. S. (2004), “Rates of
Return to Agricultural R&D Expenditure in
Korea,” Korean Journal of Agricultural Manage-
ment and Policy, 31(2),311 —328.

Suh, D. K., Chung, M. N. and Park, J. K. (1993), “An
Analysis on the Distributed Time Lag and the
Impact of Research & Extension for Agricultural
Growth,” The Korean Journal of Agricultural
Economics, 34, 181 —197.

Yang, C. J., Hong, J. S. and Ko, S. W. (2008), “Impulse
responses analysis of government and public sector
R&D in IT industry,” Korean Management Science
Review, 25(3), 13 —26.

-109 -



