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A Study on the Effect of Technology Readiness Level and
Commercialization Activities on the Success of Technology
Commercialization: Focusing on Public Technology
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Abstract  There is growing interest in the function and role of public research institutes as
"entrepreneurial actors' that can contribute to industrial development by commercializing excellent
research outputs. On the other hand, their performance in the commercialization phase is insufficient
because of the insufficient technological technology readiness level or repeatability. This study conducted
probit model analysis to examine the effect of the technology readiness level and commercialization
activities on the success of technology commercialization. The results showed that the possibility of success
in technology commercialization increased with increasing TRL at the time of acquisition. In addition, the
difference between the TRL at the time of acquisition and the current TRL (TRL Gap) does not affect
technology commercialization on its own. It generates additional effects in conjunction with the TRL at the
time of acquisition. Finally, the results show that technology commercialization is most likely to succeed
if technology with a TRL 4-6 level is improved to TRL 9 level through a marginal effect estimation.
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Table 1. Description of TRL

Level Description
1 Basic principles observed
— Basic
) Research Technology concept and/or
application formulated
3 Proof of concept in laboratory
Experimental environment
4 Proof Laboratory testing of component or
critical function
5 Component and/or breadboard
Prototypes validated or prototype demonstration
6 Pilot scale demonstration
7 Demonstration reliability and user
Productization | €valuation
8 Certification and system complete
9 Commercial | System proven and ready for full
Application commercial deployment
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Table 3. Basic Statistics for Major Variables

F& Table 301 AR,

Table 2. Frequency for TRL

Adopt Current
TRL
n % n %
Basic 1 1 27 0 0
Research 2 27 7.32 5 1.36
Experimental 3 169 45.80 73 19.78
Proof 4 58 15.72 39 10.57
5 52 14.09 58 15.72
Prototypes
6 40 10.84 85 23.04
7 15 4.07 41 11.11
Productization
8 5 1.36 17 4.61
Commercial | ¢ 2 054 | 51 | 13.82
Application
Total 369 100.00 369 100.00
3.2 g
B odre FEEe 3 JeAds 43

(Commercialization success)2> 71 ojof w2} 0 E
= 19 32 7= o|gt¥<x(binary variable)o|t}. O]
23 o|PHAFE TEHHAFE EEohs F9, S0l A9
AS=0] ZhollAl S&5HRY 7t B BIHCE 4]
=7 Hohs, 3587 19 32 2= Ao Ie

Variable Description Mean | Std. Dev. Min Max
Firm size lfl~4, 2=5~93 3=10~19, 4=20~49, 5=50~99, 6=100 or more in terms 3.428 1.655 1 5
of number of employees
Sales Natural log of sales in million KRW 7.068 3.322 13.385
Adopt period Current year — Acquisition year 1.862 1.076 5
Manufacturing 1 if manufacturing firms, 0 otherwise 664 473 0 1
e 0=none, 1=1~4, 2=5~9, 3=10~19, 4=20~49, 5=50~99, 6=100 or more
R&D staff in terms of number of R&D staffs 2.030 1.384 0 6
Bxternal technology 1if firm has uses of external technology at the survey year, 0 447 498 0 1
otherwise
Commercialization 0=no investment, 1=less than 50 mil. KRW, 2=50 mil. KRW~less
invest a Etl than 100 mil. KRW, 3=100 mil. KRW~less than 200 mil. KRW, 4=200| 2.209 2.016 0 5
fnvestmen mil. KRW~less than 500 mil. KRW, 5=more than 500 mil. KRW
Technology support 1 if firm has received. technology development support from 209 407 0 1
government, O otherwise
Commercialization 1 if firm has received commercialization support from
. .081 274 0 1
support governement, 0 otherwise
Subsidies 1 if firm has received government subsidies, 0 otherwise .057 232 0 1
External funds 1 if firm has received external funding, 0 otherwise .033 178 1
TRL TRL at the time of acquisition 3.949 1.439 1 9
TRL Gap Current TRL - TRL at the time of acquisition 1.653 1.528 0
Comrr;irccciiiszation 1 if commercialization was successful sales growth, 0 if not 173 379 0 1
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Table 4. Probit model analysis results
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Fis 4
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() () (€)
Coef Std.Err Coef Std.Err Coef Std.Err

Firm size -.139 .081 -.150 .088 -.168 .091
Sales .078* .036 115%* .035 119** .037
Adopt period .150* .075 -.007 .075 -.006 .077
R&D staff .052 .100 -.013 .098 .001 .097
External technology .380* .181 275 .195 .298 .196
Commercialization investment .067 .044 -.002 .055 -.006 .055
Technology support -.269 237 -.338 277 -.461 .290
Commercialization support .851* .335 .547 383 .530 .398
Subsidies 1.045** 362 940 414 1942 431
External funds 1.803*** 437 2.163** 715 2.180** .683
Manufacturing -.498* 195 -.365 223 -.450 230
TRL(A) 3140 .060 545% .095 .389™* .130
TRL Gap(B) 642 .100 292 222
AxB .095* .048
_cons -2.976** 447 -5.021** .806 -4.328"** .893

Log pseudolikelihood -129.621 -88.079 -86.271

Wald 68.98*** 62.75** 82.47%

Pseudo R2 .239 483 493

Note: * ** and ** indicate significance at the 5%, 1%, and 0.1% levels, respectively. Estimated robust standard errors (Std.Err).
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Note: Cases with fewer than two samples were excluded from
the limit effect estimation range, and finally, TRLs had values
from 2 to 7 and TRL Gap from 0 to 6.

Fig. 1. Estimation results of Marginal effects
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