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Abstract

For the past few years, the Korean government has been consistently expanding its national research
& development budget to accelerate economic growth through technology innovation and the
enhancement of international competitiveness in global markets. The objective of this paper is to
define the concept and analyze the current status of national R&D programs by measuring R&D
efficiencies. We determine R&D efficiency by reflecting inputs and outcomes of the five main
agricultural R&D programs between 2010 to 2015, and by categorizing and regrouping figures that
may affect R&D performance. Among 1,128 targeted projects, 832 projects with patents and thesis
were selected for analysis in terms of measuring technology efficiency, pure technology efficiency,
and efficiency of scale. Also, the Kruskal-Wallis test was also utilized as well. As a result of
empirical analysis, figures that affected the efficiency level of national R&D programs included
differences in research resources, research management levels and skills, and research field. This
study can be utilized as a reference for re-establishing national agricultural R&D policies, such as
enhancement of national technology competitiveness in the global market environment, improving
and adapting to new agricultural conditions, market expansion, national agricultural R&D efficiency,
aging rural population, agricultural management cost increase, and climate change mitigation.
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Table 1. Basic Statistics of Input and Output Factors

(Unit: Billions of KRW, Year)

s . Standard
Division N Min value  Max value Average Deviation
Research budget 0.210 56.971 6.67282 7.929012

Input Factor )
Study period - 1.000 6.000 2.8389%4 0.886059
Output Paper 0.000 146.000 8.53546 14.342308
Factor Patent 0.000 94.500 5.66466 7.684411

Table 2. Status of Completed Project by Year

(Unit: Billions of KRW)

Average amount of

Year Number of projects Support amount support per project
2010 108 524.5 4.86
2011 133 556.9 419
2012 165 967.6 5.86
2013 139 1,029.4 7.4
2014 174 1,669.2 9.59
2015 113 804.3 712
Total 832 5,551.8 6.67
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Table 3. Input and Output Factors by Year of Analysis
(Unit: Billions of KRW, Year/Count)

Year Input factor Out factor
Research budget  Study period Paper Patent
Total 524.5 291.0 780.0 487.5
2010 Ratio 9.4% 12.3% 11.0% 10.3%
Average 4.86 2.69 7.22 4,51
Total 556.9 379.0 844.5 573.3
2011 Ratio 10.0% 16.0% 11.9% 12.2%
Average 419 2.85 6.35 4.31
Total 967.6 467.0 1279.5 891.5
2012 Ratio 17.4% 19.8% 18.0% 18.9%
Average 5.86 2.83 7.75 5.40
Total 1029.4 383.0 1405.0 982.5
2013 Ratio 18.5% 16.2% 19.8% 20.8%
Average 7.4 2.76 10.11 7.07
Total 1669.2 527.0 2053.5 1209.3
2014 Ratio 30.1% 22.3% 28.9% 25.7%
Average 9.59 3.03 11.80 6.95
Total 804.3 315.0 739.0 569.0
2015 Ratio 14.5% 13.3% 10.4% 12.1%
Average 7.12 2.79 6.54 5.04
Total 5,551.8 2,362.0 7,101.5 4,7113.0
Total Ratio 100.0% 100.0% 100.0% 100.0%
Average 6.67 2.84 8.54 5.66
S Hcto] 27RE Tt wol K-3& Aol ARg-EFol| gk 2k o] AkEE 57 ¢
[3t7] wiizell 37) ol el EAw Fuk 2fel & AEAS S5 el 4l AHEE
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Table 4. Status of Input and Output Factors by Type of Subject Research Institute

(Unit: Billions of KRW, Year/Count)

Year Input Factor Out Factor

Budget Study Period Paper Patent

Total 1,497 701 895 1,178

Enterprise Ratio 27.0% 29.7% 12.6% 25.0%
Average 5.1 2.68 3.42 4.50

Total 2,866 1,186 4,964 2,299

University Ratio 51.6% 50.2% 69.9% 48.8%
Average 713 2.95 12.35 5.72

Total 679 298 799 849
Government-funded  Ratig 12.2% 12.6% 11.3% 18.0%
Average 6.46 2.84 7.61 8.09

Total 511 177 444 387

Others Ratio 9.2% 7.5% 6.2% 8.2%
Average 8.11 2.81 7.04 6.14

Total 5,551.8 2,362.0 7,101.5 4,713.0

Total Ratio 100.0% 100.0% 100.0% 100.0%
Average 6.67 2.84 8.54 5.66
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Table 5. Status of Input and Output Factors by Type of Subject Research Institute
(Unit: Billions of KRW, Year/Count)

Year Input factor . Out factor
budget Study period Paper Patent
High Value-Added Food Total 1,386 789 1,898 1,522
Technology Development Ratio 25.0% 33.4% 26.7% 32.3%
Program Average 4.59 2.61 6.28 5.04
Technology Total 289 17 236 197
Commercialization Support Ratio 5.2% 2.0% 3.3% 4.2%
Program Average 14.47 2.35 11.80 9.83
Agri-Bio Industry Total 2312 1,062 3471 1,971
Technology Development Ratio 41.6% 45.0% 48.9% 41.8%
Program Average 6.32 2.90 9.48 5.39
Export Promotion Total 768 193 809 452
Technology Development Ratio 13.8% 8.2% 11.4% 9.6%
Program Average 14.77 3.7 15.55 8.70
Advanced Production Total 97 2 689 571
Technology Development Ratio 14.4% 11.5% 9.7% 12.1%
Program Average 8.66 2.95 7.48 6.21
Total 5,551.8 2,362.0 7,101.5 4,7113.0
Total Ratio 100.0% 100.0% 100.0% 100.0%
Average 6.67 2.84 8.54 5.66
Table 6. Efficiency Measurement Result
Division CRS VRS SE
Average 0.258 0.476 0.523
Standard Deviation 0.19% 0.200 0.262

FTHSME AFNEAIEY DEARE S
o83t 84 &4 Ade A TR g
=] E-1H (Constant Return to Scale: CRS)S 7}
Ak 7ed 284, TEFY7PH(Variable
Return to Scale: VRS)S 7143 7|&Zd a&
A, 71584 E V8 EH0E U 1
RagAdo] gES o (Table 6) oA H+=
ule} Zo| 71884 Hagk2 0.258, ©571
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Table 7. Status of Input and Output Factors by Type of Subject Research Institute

Year Division CRS VRS SE
2010 Average 0.211 0.453 0.437
Standard Deviation 0.181 0.156 0.239
o0 Average 0.204 0.426 0.450
Standard Deviation 0.171 0.163 0.236
o012 Average 0.249 0.480 0.498
Standard Deviation 0.198 0.221 0.254
2013 Average 0.340 0.540 0.610
Standard Deviation 0.222 0.222 0.272
o014 Average 0.284 0.456 0.594
Standard Deviation 0.194 0.160 0.255
2015 Average 0.242 0.501 0.509
Standard Deviation 0.162 0.244 0.262

Table 8. Status of Input and Output Factors by Type of Subject Research Institute

Year Division CRS VRS SE

Efficient Research Count 12 I 12
Project ratio(%) 1.44% 8.65% 1.44%

Inefficient Research Count(%) 820 760 820
Project ratio(%) 98.56% 91.35% 98.56%

Table 9. Scale Revenue Result

Division Count Ratio
CRS 12 1.4%
DRS 30 3.6%
IRS 790 95.0%
Total 832 100.0%

’ge] Adgkel vlFo] B qire] AR 2l o] 83271 AA| T TR FAAF] el
g &3t JdFE mFl AR depgon A= AFdel 7907 FHAR <k 95.0%7} L]
(Table 8)°lA] B nfe} o] CCREH oA AAE 235}
100%2] &84 A5 JYebd A= 1270 % <] 37} =
A, BCC By ol 7271 HA7E 28490 A Q0 Zo] wWE A= q 29 AZo| U}
o3 FAHYoY HEEH AFHAE A4 2
8203}4(98.9%), 7603A1(91.3%) 2 -2 = AT, = = =
TEFe] A= (Table 9) o4l B e} ATNEAG O oM Fhasre] e F
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Table 10, Annual Scale Revenue Results

Year Count of CRS DRS IRS
Projects Count Ratio Count Ratio Count Ratio
2010 108 1 0.93% 0 0.00% 107 99.07%
2011 133 2 1.50% 0 0.00% 131 98.50%
2012 165 4 2.42% 7 4.24% 154 93.33%
2013 139 2 1.44% 15 10.79% 122 87.77%
2014 174 3 1.72% 2.87% 166 95.40%
2015 13 0 0.00% 3 2.65% 110 97.35%
Total 832 12 1.44% 30 3.61% 790 94.95%
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Table 11. Kruskal-Wallis Test result

Division Statistical Value Group Differences
Chi square 132.527
Scale of R&D fund ] »
Approximate Probability 0.000
. Chi square 299.288
Study period . .
Approximate Probability 0.000
o Chi square 0.818
Type of research institute ] » X
Approximate Probability 0.845
. Chi square 6.860
Type of Project ) .
Approximate Probability 0.009
. Chi square 23.09%
Division of R&D Program ] .
Approximate Probability 0.000
Chi square 13.256
R&D phase . -
Approximate Probability 0.001

Fig. 1. Inter-Group Efficiency by R&D Fund
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Fig. 2. Results of Excess Ratio of Input Factors among Groups by R&D Fund
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Fig. 3. Inter-Group Efficiency by R&D Period
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Fig. 5. Inter-Group Efficiency by Subject Research Institute
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Fig. 8. Results of Excess Ratio of Input Factors among Groups by Type of Project
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Fig. 9. Inter-Group Efficiency by Division of R&D Program
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Fig. 10. Results of Excess Ratio of Input Factors among Groups by Division of R&D Program
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