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A Study on the Success Factors of National R&D
Commercialization in Agriculture

Yeongheon Song * Jungin Lee * Junki Kim * Euiung Hwang * Inyong Eom'

Department of Venture and Start-up, Korea Agriculture Technology Promotion Agency

This study identifies the commercialization success factors that can be an important indicator for the transfer and commercializa-
tion of national R&D results in the agricultural sector. Unlike other industries, the agricultural sector has a non-systematically
scaled and processed industrial structure, and R&D is led by government rather than the private sector. Although the quantitative
performance of national agricultural R&D, especially the number of patents and publications, has increased rapidly with the quantita-
tive expansion of the government R&D budget, the technology commercialization of the results of agricultural R&D has been
accompanied by difficulties for SMEs.

Therefore, this study summarized the success factors for commercialization of state-owned technologies presented in previous
studies, and based on them, analysed the success factors for commercialization specific to the agricultural sector. It also conducted
a questionnaire survey using Delphi and focus group interviews (FGI) with experts from academia, research and industry, and
a survey of agricultural companies to derive success factors for commercialization in the agricultural sector using logistic regression
analysis.

As a result, five indicators with positive correlation and three indicators with negative correlation within technology characteristics,
suppliers, adopters, policy and market factors were finally derived as key factors for agricultural commercialization. In the future,
it is expected that independent factor analysis of the food and seed sectors, which have independent industry characteristics from

the agricultural sector, will be needed.
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<Table 1> Success Factors for National R&D
Commercialization Based on Prior Research

Categories Success Factors

Technology linkages and possession of complementary
technologies, technology transfer fidelity, technology
readiness level (TRL), technology valuation, promotion
of informal technology transfer procedures, and clarity
of technical information

(1) Technology
Characteristi
cs
(6 factors)

Technology discovery and development & improve-
ment, R&D personnel, technology transfer organization,
R&D concentration, type of research institute, Duration
of R&D, and mutual institutional personnel exchange

(2) Suppliers
(7 factors)

Ability to utilize and accept technology, willingness
and capability of top management, cooperation and inter-
action with technology providers, resource and financing
capacity of the firm, motivation for technology transfer,
and proximity of technology transfer departments

(3) Adopters
(6 factors)
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Categories Success Factors

Intensity of post-transfer commercialization support,
availability of policy support, and cultural differences
between counterparties, scale of government research
funding, and R&D promotion activities

(4) Policy &
Environment
(5 factors)

(5) Market
(5 factors)

Market size, new market orientation, market attractive-
ness, industry, and implementation potential
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Expert Survey Agribusiness Survey

Search for prior
literature

? Organize survey
sheet

Organize survey
sheet

Select an expert

panel ?}

%)—ﬁ— Conduct Survey
Conduct Delphi

Survey (2 rounds)

Focus Group
Interview

6 : 9
erive preliminary Analyze results/
factors Derive final factors
|

<Figure 1> Analysis Procedure

<Table 2> Survey Subject Information

Areas

Subject Biographies

Academia

A - Professor, Animal Science
B - Professor, Agricultural Economics

C- Researcher,

Research -
Institution)

Technology Commercialization

(Government-funded Research Institute)
D- Researcher, Technology Commercialization (Public

E- Researcher & Technology Transfer Agent, Technology
Commercialization (Public Institution)

Industry

F - Head of a company-affiliated research institute
(livestock company)
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N [5~7|8|9 |1011|12]13|14|15|20/25|30|35
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<Table 4> Deleted Factors from the 1st Delphi Survey

Categories Factors

Technology valuation

Technology

.27 | Promotion of informal technology transfer procedures
Characteristics gy p ul

Duration of R&D

Suppliers | Type of research institute
Adopters | Proximity of technology transfer departments
Policy & . .
1Y Cultural differences between counterparties
Environment
New market orientation
Market

Industry

4.2 2x} Eulo| 2=

27 dato] AEFAFIAE YAE 44 HE(25: wf¢
FAA v SA)E VR 1A ARoR B
SN e 2070 Al 8Rle e sk AuAE A
Astor, 71E SHAE 493}t § oA w3
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A QA SRkl AF = A7t 0.879= YEha
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<Table 5> 2nd Round Delphi Survey Results (n=6)
Categories Factors Average | CVR | Convergence | Consensus | Stability
Technology linkages and possession of complementary technologies|  3.83 1.00 0.00 1.00 0.10
Technology | Technology transfer fidelity 3.50 1.00 0.50 0.71 0.14
Characteristics | Technology readiness level (TRL) 333 1.00 0.38 0.75 0.14
Clarity of technical information 3.17 0.67 0.38 0.75 0.22
Technology discovery and development & improvement 3.67 0.67 0.00 1.00 0.20
R&D personnel 3.00 0.67 0.00 1.00 0.19
Suppliers | Technology transfer organization 2.83 0.33 0.38 0.75 0.24
R&D concentration 3.17 0.67 0.38 0.75 0.22
Mutual institutional personnel exchange 3.17 1.00 0.00 1.00 0.12
Ability to utilize and accept technology 4.00 1.00 0.00 1.00 0.00
Willingness and capability of top management 333 1.00 0.38 0.75 0.14
Adopters | Cooperation and interaction with technology providers 333 0.67 0.00 0.71 0.22
Resource and financing capacity of the firm 3.67 1.00 0.38 0.81 0.13
Motivation for technology transfer 333 1.00 0.38 0.75 0.14
Intensity of post-transfer commercialization support 3.83 1.00 0.00 1.00 0.10
Policy & |Availability of policy support 3.67 1.00 0.38 0.81 0.13
Environment |Scale of government research funding 3.17 0.67 0.38 0.75 0.22
R&D promotion activities 3.00 0.67 0.00 1.00 0.19
Market size 3.83 1.00 0.00 1.00 0.10
Market Market attractiveness 3.67 1.00 0.38 0.81 0.13
Implementation potential 333 1.00 0.38 0.75 0.14
OB FFFE 05 el AHE A CVRAES £F 4.3 MET} ECHHE(FGI)
at7] el A= 0.99 ool ghol =& Hojof dtk. &, &
olghe Ao lo] A S-S FEITW &l AE7HEEA AN A= 123 dafo] AL AnE A
220 0998 vk CVRghS AYAl €k = WAl Al drgsta AREARE THoE B F97t
MEGe] VRIS $EE, TelE, RS BAR T4 5 =Stk 53, 24 Aol 24 A% £E
A3} <Table 5> e SRS FOIE, FAEE RE CVRgo] 71ERTh L A xel thake] 919 7}l
AFgol A Adet gho] =EHA oY CVRFl Halld = A& Aotk
71291 0,998 T w2 g7 o] AlFA I mEH T Ve 7IE5A ajls AEY A3, 14 49 EdE add
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<Table 6> Final Preliminary Factors

- Junki Kim - Euiung Hwang -

Categories

Factors

Technology

Technology linkages and possession of complementary
technologies

Characteristics

Technology transfer fidelity

Technology readiness level (TRL)

Technology discovery and development & improvement

Inyong Eom

o] & 15271(30.7%)°ll tigt ol FHHAU o] T =
Ab didel EehEA] ok R 5 279 E& dolHE
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<Table 7> Distribution of Industries Surveyed

Suppliers |R&D concentration
Mutual institutional personnel exchange
Ability to utilize and accept technology
Willingness and capability of top management

Adopters — - -
Resource and financing capacity of the firm
Motivation for technology transfer

Policy & |Scale of government research funding

Environment | Availability of policy support

Market size

Market Market attractiveness
Implementation potential

4.4 SMYUH| HEI|UF ZRIAE] 572N

Sspel Al Al

529 ISHAEARS T AR 7o & HEx 2

R A= = 495719 59

2 A
ol F458 sl&old 7ol AEAE WEHH o,

Code Classification Failure | Success | Rate
011 |Growing of Crops 3 1 25%
012 | Animal Production 9 6 40%

Manufacture of processed agricultural 0

021 products (exclude foodstuffs) 19 7 27%

022 Agricultural manufacture . 59 40 40%
(exclude agricultural processing)

023 | Support activities for agriculture 3 3 50%

Total 93 57 38%
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W, 7z} @919 FREE F+ Wi e 53 gHAE
Aoz ATdss 89

HA AA Qe tigh = Aoz ARy gk
A}, <Table 9>9F 2o] AR F| X >3 65.726, #9
52 <0010.2 7| H|gto] QRJNES X E3 3
AP Aol Z9kom Cox-Snell R2F2 0.355=%
L5t 3 Hosmer-Lemeshow A4S 33 A3
FolgtEo] 0.1100.2 =EF o] AF/EE 7484 &
Ron R AEE 8§ 7St

<Table 9> Model Test (All factors, Input)

Test type Chi-square D.F. p
Chi-square 65.726 31 <.001
Hosmer-Lemeshow 13.057 8 110

g AE AL A A= <Table 8>3 o] ofu]ZA}
oM Z=EE A xS Astete] 57H4 2.9lel Wk 3074
{Table 8> Descriptive Statistics of Variables
Categories Variables Type | AVG |STDEV|
D\(;[; fir;(]iﬁlt Commercialization success s](?;lr::o(r?{ﬁll) 0.38 | 0.487

Technology relevance 3.75 | 0.891
Technology applicability 3.72 | 0.942
Technology |Technology transf
Characteristics s;icsflzlgt?(;gg/ ranster 3.72 | 0.868
Technology readiness level e e |
(TRL) 3.18 | 1.188
;fechnology transfer 373 | 0.866
imeliness
Technology  transfer 365 | 0.876
) Sufficiency
Suppliers Technol ;
echnology transfer
information exchange 3.58 | 0.964
Technology transfer 191 | 1.206
personnel exchange ) ’
Likert
Technology Acceptance of scale 366 | 0.826
top management (5-point)
R&D personnel technology 351 | 0.896
acceptance ability
R&D environment level 345 | 0.824
Management's willingness for 398 | 0.823
commercialization
A Management's
dopters commercialization capability 379 | 0877
Key business personnel 3.16 | 0.891
Financing capability 293 | 0.984
Market intelligence 3.1 | 0.949
Public relations process 324 | 0.932
Inter-institutional information 305 | 0.850
exchange
Follow-up R&D support 0.81 | 0.391
Process advancement support 0.80 | 0.401
lﬁ\};;sotrr?ent and financing 074 | 0.440
Binomial
Manpower support scale (Y/N) 0.77 | 0.424
Policy & Certification support 0.75 | 0.436
Environment | congultancy support 0.78 | 0.416
Procurement support 0.75 | 0.433
Regulatory innovation policy 2.75 | 0971
Human resource development 272 | 0.977
policy
Funding policy Likert | 250 | 1.002
- scale
Market size (5-point) 3.15 | 1.064
Market Market attractiveness 3.37 | 0.986
Business implementation 360 | 0.941
potential

<Table 10> HA &lel] tfg =A 28 3|72 #
4 AWE YehaL e, o]k Vel fig 7]
SS9 Tl FAbl Al ol Zls e A, 7)ol
A 7187 A3, 7ol drIgel de EA S A
()] ZHBAE zke= AoRE Yeyth v, 7)ol d
7190 gk T2 B A A do5-0f 7)EAd 3 Al FC]
AZGA A R tisfixle AR SR folgh F5d
A F()e BAE Ze FeRE EA T

T3 RE SR frofatA g |
FE ZIAFETH(—2nL,)E °E, AFOE AAG
= $XA A H(backward eliminiation)S ©o]-&3¢h 3753
Aeks FAsIAh FAAAY o W Ao A
el (forward selection) 5©°] o, edddL &
oA dn] A X F 7P B 8RIWFE B3] Slst

o SAAARE AT 1 A F 249AE AX
g7 o] Wrh AeElom, ywA] 2471 ¥

Ao A AAHAT. FAAAR SR EE5H HF AR
o <Table 11>3 7o) X2 Fto] 46.133, frod&L
<0010.2 &5 0] 7|A R H3te] 37| R3] A
o] =k or, Cox-Snell R?FHL 0.265% ALFE QAT
<Table 12>¢} o] FXAAHE &8 HA| 82l
et S|AEY AA AnE Ay o]dr]Eed g 7]
SASGEY TlETaAd A o] 7lETe] AAA, 7]
ol V1A Az, sl el digk €AY
2 Q)9 AARAE 2t Aoz YERTh v, 7]E
o] AZEA A TR A= EAF o=

B()e #AZE 2t Ao EAEAL
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<Table 10> Regression Model (All factors, Input)

Categories Variables B S.E. Wald p Exp(B)
Technology relevance 0.166 0.456 0.133 0.716 1.181
Technology Technology applicability -0.068 0.465 0.021 0.884 0.935
Characteristics | Technology transfer satisfaction 0412 0.441 0.873 0350 1.510
Technology readiness level (TRL) 1.073 0.260 16.973 0.000"" 2.923
Technology transfer timeliness 1.463 0.665 4.836 0.028° 4.320
Technology transfer Sufficiency -0.929 0.610 2.320 0.128 0.395
Suppliers
Technology transfer information exchange -0.781 0.409 3.641 0.056 0.458
Technology transfer personnel exchange 0.493 0.250 3.872 0.049" 1.637
Technology Acceptance of top management -0.865 0.538 2.580 0.108 0.421
R&D personnel technology acceptance ability 0.284 0.495 0.328 0.567 1.328
R&D environment level 0.666 0.490 1.848 0.174 1.947
Management's willingness for commercialization 0.761 0.545 1.947 0.163 2.141
Management's commercialization capability -0.105 0.507 0.043 0.836 0.900
Adopters
Key business personnel 0.502 0.405 1.535 0.215 1.652
Financing capability -0.230 0.365 0.395 0.529 0.795
Market intelligence -0.601 0.378 2.528 0.112 0.548
Public relations process 0.421 0.427 0.972 0.324 1.523
Inter-institutional information exchange -0.277 0.495 0.314 0.575 0.758
Follow-up R&D support -0.137 1.187 0.013 0.908 0.872
Process advancement support 2.700 1.632 2.736 0.098 14.883
Investment and financing support -5.778 2.431 5.648 0.017° 0.003
Manpower support 2.575 1.292 3.976 0.046° 13.137
Policy & Certification support 2.361 1.797 1.726 0.189 10.599
Environment Consultancy support -1.740 1.738 1.002 0.317 0.175
Procurement support 0.644 1.752 0.135 0.713 1.904
Regulatory innovation policy -0.732 0.608 1.450 0.228 0.481
Human resource development policy 0.575 0.531 1.175 0.278 1.777
Funding policy -0.075 0.500 0.023 0.880 0.927
Market size -0.649 0.317 4.196 0.041° 0.523
Market Market attractiveness -0.225 0.438 0.264 0.607 0.798
Business implementation potential -0.078 0.434 0.032 0.858 0.925
Constant -5.539 1.696 10.660 0.001 0.004

"p<0.05, “p<0.01, “"p<0.001.

<Table 11> Model test (Al factors, Backward Elimination) & w2o 29 3RS <Table 13>9 o] X2
o o

Test type Chi-square DF. D 56.259, frolgtE <001 02 YEREEoH, SAAY S
Chi-square 46.133 8 <.001 ARESE B X7k 46.133, Fo¥ES <0012 YE
Hosmer-Lemeshow 7.893 8 444 v s]ARYe] Aol =9kt F 2| Cox-snell R?
e ZF7F 0.313% 0.265%, Hosmer-lemeshow A4 43)

oo 2= 7)o R gl Uk A st Aw g0 AT froFEo] 247 04037 04442 EEE O] AFIHA
sfobs 913k §A RS BAsAh A4 2ol gk ¢ = 71AeHA SRenRE ARes 78 Ve FRM
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<Table 12> Regression Model (All factors, Backward eliminiation)
Categories Variables B S.E. Wald p Exp(B)
Technology Characteristics | Technology readiness level (TRL) 1.022 0.216 22472 <001 2778
Technology transfer timeliness 1.46 0.511 8.171 0.004" 4307
Supplicrs Technology transfer Sufficiency -0.834 0.495 2.838 0.092 0.434
Technology transfer information exchange -0.505 0.301 2.805 0.094 0.604
Technology transfer personnel exchange 0.423 0.201 4.418 0.036° 1.527
Investment and financing support -1.518 0.842 3.252 0.071 0.219
Adopters S
Manpower support 1.726 0.88 3.846 0.05 5.617
Policy & Environment |Market size -0.547 0.22 6.149 0.013° 0.579
Constant -3.822 1.209 9.994 0.002 0.022
"p<0.05, “p<0.01, “"p<0.001.
<Table 13> Model test (External factors) 719 F-Q9218 7Hto g 3 2XAE I AEAM Ay
Model Test type  |Chi-square| DF. | p 2 <Table 14> 5 <Table 15>% 310 94 942 2
_ do A= olH7]Ee] Tl sEs TlseaAte] 71s
I isue | %29 | 2L LWL we) gage g 4uals man. w163
Hosmer-Lemeshow 8.322 8 0.403 S0 %ol d FEAT 7| zo|A7|ele] B 1 g4
e?ixﬁl\zzgi _ Chi-square 46.133 8 <.001 Aol B gairs BAROR Fol8 FrolA H(.)
osmer-Lemeshow 7.893 8 0.444 9 BAZ 2= o BAHAL.
<Table 14> Regression model (External factors, Input)
Categories Variables B SE. Wald p Exp(B)
Technology relevance -0.053 0.406 0.017 0.896 0.948
Technology Technology applicability 0.053 0.403 0.017 0.895 1.055
Characteristics | Technology transfer satisfaction 0.558 0.403 1.913 0.167 1.747
Technology readiness level (TRL) 1.002 0.247 16.395 0.000"" 2723
Technology transfer timeliness 1.638 0.571 8.240 0.004" 5.146
Suppliers Technology transfer Sufficiency -1.120 0.550 4.154 0.042° 0.326
Technology transfer information exchange -0.563 0.351 2.578 0.108 0.569
Technology transfer personnel exchange 0.421 0.222 3.601 0.058 1.523
Follow-up R&D support 0.126 1.144 0.012 0.912 1.134
Process advancement support 1.775 1.489 1.421 0.233 5.899
Investment and financing support -4.503 2.111 4.552 0.033" 0.011
Manpower support 1.707 1.210 1.990 0.158 5.511
Policy & Certification support 1.703 1.583 1.158 0.282 5.488
Environment | Consultancy support -0.990 1.568 0.399 0.528 0.371
Procurement support 0.866 1.608 0.290 0.590 2377
Regulatory innovation policy -0.589 0.529 1.240 0.265 0.555
Human resource development policy 0.289 0.478 0.366 0.545 1.335
Funding policy -0.046 0.457 0.010 0.919 0.955
Market size -0.533 0.297 3215 0.073 0.587
Market Market attractiveness -0.284 0.388 0.534 0.465 0.753
Business implementation potential 0.146 0.363 0.162 0.688 1.157
Constant -4.389 1411 9.677 0.002 0.012
"p<0.05, “p<0.01, "p<0.001.
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<Table 15> Regression Model (External Factors, Backward Elimination)

Categories Variables B S.E. Wald p Exp(B)
Technology Characteristics | Technology readiness level (TRL) 1.022 0.216 22.472 0.000™ 2.778
Technology transfer timeliness 1.460 0.511 8.171 0.004” 4.307
Suppliers Technology transfer'Sufﬁciéncy -0.834 0.495 2.838 0.092 0.434
Technology transfer information exchange -0.505 0.301 2.805 0.094 0.604
Technology transfer personnel exchange 0.423 0.201 4.418 0.036" 1.527
Policy & Environment Investment and financing support -1.518 0.842 3.252 0.071* 0.219
Manpower support 1.726 0.880 3.846 0.050 5.617
Market Market size -0.547 0.220 6.149 0.013 0.579
Constant -3.822 1.209 9.994 0.002 0.022

"p<0.05, “p<0.01, “"p<0.001.

FRAAAY S 28T ZdoM= o]d7Ed] 7Ieds 02582 UEgen, FAAAYE AH-E BP9 X2
=ob lEEHEAe TleEe] HA, Eoldr it 8.935, frolSHES 000302 UER) FXAAY &8 3
AHAF, ZIEold7Idel et 18 Aol tieir  Amge] e &l
AR o FE A A FHAAE A= A F 2P Coxesnell R? S 24200799} 0,058 &
o= etk 250 oM, Hosmer-lemeshow 773 A3} <Table 16>3 2

719 2]l 71k A A= ENET del M AlT o] frejgEo] b7} 02833 09258 EEH AFIIAS
k= 71w Vst 7P mAR Aok EEu Vs v)Z4ekA] ggteme A3t ¢8Ubed AR
R O F PR EREE
T e 7= o] T3t As Btk ZssNde <Table 16> Model Test (Internal factors)

A 9 Aol BAE B Aom A H AF7]d Y e boe s oF T 5
A QAT 204 e Wds BAse 4A5a0 . =

AAE g el RpRt AETEAL e | [ e
o 20 A0 s So) AR 71 7]%0]4 A1) Ho'smer—Lemeshow 9.753 8 0.283
2 oo — wol o= =01 Backward | Chi-square 8.935 1 0.003
3t AE 71 emAMe AT Ves R A elimination | Hosmer-Lemeshow 0.157 2 0.925
fol o]&arlol= A HA B9 Aow & 5 Sl

npAEre 2 7)o sl aqlel thEk A st A 2l 71gel duedle oe 2xxg 37EA A
BAL H 2A~E FARGNNE A4 2o T <Table 17> 2 <Table 183} 20| Fdxte] ALg]ah ]|
A Ao R IR X2 12425, FolgES o dEiMT A+ FudATE vkt

<Table 17> Regression Model (Internal factors, Input)
Categories Variables B S.E. Wald p Exp(B)
Technology Acceptance of top management -0.420 0.401 1.098 0.295 0.657
R&D personnel technology acceptance ability 0.245 0.332 0.547 0.460 1.278
R&D environment level 0.339 0.350 0.935 0.334 1.403
Management's willingness for commercialization 0.839 0.377 4.960 0.026° 2313
Management's commercialization capability -0.162 0.361 0.202 0.653 0.851
Adopters Key business personnel 0.086 0.306 0.079 0.779 1.090
Financing capability -0.154 0.251 0.374 0.541 0.858
Market intelligence -0.122 0.265 0.211 0.646 0.885
Public relations process -0.013 0.302 0.002 0.967 0.987
Inter-institutional information exchange -0.079 0.340 0.055 0.815 0.924
Constant -2.910 1.103 6.957 0.008 0.054

"p<0.05, “p<0.01, "p<0.001.
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<Table 18> Regression Model (Internal factors, Backward elimination)
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Variables B S.E. Wald p
Management's willingness for commercialization 0.662 0.235 7.952 0.005%*
Constant -3.164 0.978 10.471 0.001

, p<0.01, "'p<0.001.

<Table 19> Success Factors of Agricultural R&D Commercialization

All factors External Internal

Backward Backward

Input Elimination Input Elimination

Input

Technology readiness

Technology readiness level (TRL
& (TRL) Technology readiness level (TRL)

level (TRL \
Technology transfer timeliness (TRL) Technplogy transfer Mapagements
timeliness willingness for
Technology transfer personnel exchange Technology transfer commercialization
gy p Xchang Technplogy transfer personnel exchange
timeliness
Manpower support Manpower support
Investment and Technology transfer
financing support . Sufficiency

Market size
Investment and

Market size
financing support
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AFS St AL AFARES Aee diE ~fEHo] Qe wHS 54 4 SHE
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