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Abstract In today's knowledge-based society, industry-university cooperation(IUC) is recognized as an
effective route for technological innovation. Many studies show that selecting the right partner is
essential for the success of the IUC. There have been several quantitative studies using patent analysis
to select strategic partners, but most of them are limited to registered patents. However, most patents
held by universities have expired. The purpose of this study is to analyze live and expired patents held
by universities among the factors influencing the search for partners for IUC and to analyze and verify
partner selection. To this end first, exclusive patents held by universities related to electric vehicle
batteries were collected, and second, the possibility of using the university's expired patents was
confirmed through value verification. Third, optimal partner candidates for live and expired patents
were selected using the patent index, and to verify the finally derived partner candidates, a questionnaire
was administered to company experts with experience in collaboration. From a theoretical viewpoint,
the results of this study suggested a value for patents whose rights have expired and a method to locate
partners. It is expected to assist the search for cooperative partners from the universe of inventors and
applicants for patents.

Keywords : Industry-University Cooperation(IUC), Expired Patent, Patent index, Partner selection, Electric
vehicle battery
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University's patents DB of
electric vehicle battery

Step 1. Data collection and preprocessing

-. Selection of independent and dependent variables

Step 2. Verification of university expired patents

-. Verification through patent data
-. Method: T-Test

Step 3. Selection of possible partners through patent index

-. Patent index : PQI, Partner competency Index, Risk inglex
-. Method: TOPSIS

Step 4. Analysis of impact on industry-university
cooperation performance and partner selection

-. Method: Expert survey, T-Test

Fig. 1. Research Process
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Table 1. Patent data for value verification

Aspect Patent Data Reference
Marketability Number of family patents [23]
Number of international (4]
patent classifications(IPC)
Technicality Number of inventors [25]
Number of backward citations 6]
Number of forward citations
Rights Number of independent claims [27]
3.4 S5XHE Sot &Y MIEEY MY
Step 3°lX= B8 HEY AFES Q9 7edH, o
Eeld 9 285 et HATS SRS B
3 2A5H{tTable 2). WA, 2t 5259 £= &EE
o] Jled oFe RSl e 53 B4 A4
(Patent quality index; PQI) A E5 &8st} E5 &
4 Ag+= 719 HHEAETZ/PQL), 718 e

ﬂ r&

/PQ2), MEAGEAES &F/PQ3), APFAEE
£31/PQ4) AXEE HA E319] BetS 125t E3519
71ed 3 BAE 7HE SHEeE SA% AHolnt
(19].

Table 2. Patent indicators for partner selection

Index Operational definition

The number of claims in the relevant patent
relative to the average of the number of
claims in the patent group with the same

registration year

PQ1

The number of forward citations of the relevant
patent relative to the average of the
number of forward citations in the patent
group with the same registration year

PQ2

PQI

The number of IPCs of the corresponding
patent to the average of the number of IPCs of
the patent group with the same
registration year

PQ3

The number of family patents of the
corresponding patent relative to the average
number of family patents in the patent group

with the same registration year

PQ4
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Average number of backward citations for all

Pcl patents published by the inventors

Average number of forward citations for all

Pl patents published by the inventors

PC2

Average number of family patents for all

Pe3 patents published by the inventors

The number of forward citations of the
relevant patent relative to the average of the
number of forward citations in the patent
group with the same registration year among all
expired patents

PR1
PRI

The number of patents for which the right to the
number of patents cited in the
patent exists

PR2
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Table 3. Survey contents

Category Contents

How well have you

Quantitative achieved the

results quantitative goals of
Research your research project?
performance
L How well have you achieve
Qualitative o
the qualitative goal of
results R
your the research project?
How well did you follow
Schedule the schedule compared to
compliance the initial plan of
the research project?
e How active were
Participation . .
Research level the researchers in carrying
partner out the research project?

competencies How competent were the

researchers in carrying out
the research project?

Competency
appropriateness

Did the researchers secure
the resources well in carrying
out the research project?

Resource
availability
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Table 4. T verification results of university patents

Aspect Patent Index State N Mean P-
value
; Alive 176 1.27
Marketability No. of family - 0.39
patents Expired | 103 1.35
No. of Alive | 176 | 2.94
international
patent 0.20
classifications | Expired | 103 2.66
(IPC)
No. of Alive | 176 | 4.19
S o 0.07
Technicality inventors Expired | 103 4.65
No. of Alive 176 | 3.59
backward 0.09
citations Expired | 103 3.23
No. of forward | Alive 176 | 4.06 0.08
citations Expired | 103 | 4.11 '
No. of Alive 176 | 7.86
Rights independent 0.53
claims Expired | 103 8.5
* P€0.05
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Table 5. Top 10 alive patents for partner candidates Table 7. Survey target
No. |PQ1 | PQ2|PQ3|PQ4 | PCl | PC2 | PC3 | Rank Category Alive Expired Total
1717082 13 | 21 | 03 | 1.0 | 20 |200] 1.0 | 1 N 176 103 279
1014539| 1.5 | 35 | 1.2 | 07 | 20 | 170| 1.0 | 2 Inventors 46 44 o1
Research partners 7 9 16
1156034| 33 | 1.1 | 1.7 | 51 | 34 | 31| 15| 3 Corporate experts 2 9 0
2082452| 0.8 | 60 | 1.4 | 1.0 | 28 | 1.6 | 1.0 | 4 Respondents 27 2 6
1045585| 0.6 | 56 | 1.6 | 07 | 34 | 31| 15| 5
2154311 0.7 | 60 | 04 | 1.0 | 24 | 12 | 10| 6
044113 | 22 | 24 | 09 | 28 | 34 | 31 | 15 | 7 & A A2 S5 Slol 1689 Histe] A7 AR
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Table 6. Top 10 expired patents for partner candidates

Table 8. T verification results through survey
No. |PQ1|PQ2|PQ3|PQ4|PC1|PC2|PC3 | PRI | PR2 [Rank
1102618| 1.8 [12.2]| 1.2 | 0.7 | 4.0 [27.7| 1.0 |10.5] 0.9 | 1 Aspect Category State N Mean p-
value
1040662| 2.1 | 4.7 |08 | 43|34 (|31 |15|41[10]| 2 =
z - Quantitative Alive 27 4.30 0.29
1227417 0.9 | 45 | 1.4 | 0.7 | 45 |105] 1.0 | 3.4 | 1.0 | 3 Rescarch results Expired| 20 | 446 | °
1363113 2.6 | 3.2 | 0.4 | 2.7 [ 3.6 | 26 | 1.4 | 2.6 | 08| 4 performance | Qualitative Alive 27 4.13 0.06
11048131 2.2 [ 5.7 [ 13|19 (|34 |31|15|73[10| 5 results Expired | 29 4.41 ’
1677337 20 | 3.0 | 23 |09 3525|1023 | 10| 6 Schedule Alive | 27 | 486 |
i - )
121544] 3.1 [ 07 | 17 |06 |35 25]10]09]10] 7 compliance | Expired | 29 | 442
4974 Participation Alive 27 4.56 0.79
14297491 0.9 1 1.2 108 |09 |3.1]6.1|16|10]00| 8 Research level Expired | 29 4.66 g
1164111| 1.6 { 0.0 | 0.8 | 0.6 | 3.4 [ 3.1 [ 1.5 |00 |00 | 9 partner v
3410 competencies| Competency Alive 27 | 443 0.67
13772141 1.2 | 04 |1 04 | 1.8 30| 1.0 20|03 1.0 10 appropriateness | Expired | 29 4.44
Resource Alive 27 4.46 0.37
availability | Expired | 29 4.22 )
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