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Abstract The purpose of this study was to research how emotional factors affect decision-making on
the maintenance and abandonment of a patent, and to present new criteria for patent policies. The
types of Korean patent abandonment were analyzed according to the patent holding period, and a
questionnaire survey was carried out to verify whether there are differences among patentees in terms
of sunk cost bias, endowment effect, and coupling or not. Individuals and small and medium-sized
enterprises showed relatively greater emotional bias toward sunk cost and endowment effect than large
companies, and the sunk cost effect decreased as decision-making experience increased. In addition,
the reduction in the payment cycle of the patent renewal fee has a positive effect on the increase in
the willingness to use the patent right, and the individuals and small and medium-sized enterprises has
a greater synergistic effect than the case of large companies, in particular. This study are expected to
play a part in establishing policies to minimize wasteful factors of patent assets based on the
propensity of the patentees.
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Table 1. Questionnaire form

'\:{/:rsigg\rgg Operational definition and measurement items re?grlgaec%s
Thle_ degree to which the sunk cost effect prevents abandonment of the patent right for a patent with very low
utility
Measurement: Use of 7 point likert scale for subjective perception of sunk cost impact on patent abandonment,
Sunk Cost | Profit and loss 31,35,36,
Bias . Subjeot'\vehperception of the magnitude of the influence of sunk costs among the reasons for not giving up 37
patent rights
* Subjective perception of losses and gains in relinquishing patent rights at the present time
« Selection of a patent to waive the right according to the difference in sunk cost invested in the patent
Subjective value judgment of patents with very low utility
Measurement: Use a 7-point likert scale based on the desired patent holding period and the desired selling
price compared to the patent purchase amount
Endowment - - — [16,33,38]
» Expected retention period for low utility patents owned by them
* Desired selling time for low-utility patents owned by them
* Desired selling price for low-utility patents owned by them
The degree of psychological burden on the use of patent rights by reinforcing coupling by shortening the
payment cycle for patent renewal
Measurement: Use a 7-point likert scale for the reduction or increase in mental burden due to shortening the
payment cycle, the impact on re-recognition of patent ownership and the change in willingness to use due to 273239
Coupling payment of. patent fees » [ 2040
» Changes in mental burden due to reduction of renewal fee payment cycle from 3 years to 1 year
» Change of willingness to use patent right after payment of patent renewal fee
* Degree of re-recognition of owned patents due to an increase in the number of times the patent renewal
fee payment notice is received
4, E'—r".’élﬂl' Table 2. Comparison of rate of expiration of patent
rights within 3 years and average patent
45k holding period by patentee
4.1 S5i 27| BN gpere e
= - Rate of expiration of
OP%S’J | 54(2015~2019¥D)Atelo] A7t A D of P /?v'ffge patent | patent rights within
35 =+ of Patentee olding perio 3 years
59 349 A s EAT 2, ESBHsES & (Patent Lifespan) " Average - 185 % 4 185 %
=] - wverage : 18.
O]‘_‘i‘r‘ 6.739 0 & Uyt 4% S5dEAE A —
. IND (Individual) 6.19 year 28.8 %
o] EFHX A|Llstar 9 7HQ
o=l ESEAE AQdstal 71965%). 7MY COM Company) 830 your 63 %
2 > =2 317l
(20%)1‘3E A9} 85%F AHAISIRA. UNI (University) 6.26 year 92 %

Fig.1 of|A] “PEHJEHE—‘: 3 E38A 7|71 AE ORG (Organization) 7.00 year 1.2 %
= EFNEE 9uishy, eEX Mo AT o = GOV (Government) 16.02 year 12 %

- - 1 [»)
E‘s]rﬂﬂl EH]j_ ;q7]7]_0ﬂ % ‘E‘Olﬁ] o g L}—E]—ﬂl:]— FOR (Foreigner) 9.08 year 14.2 %
SRS} A U] e, 7 PO
ot Ao, ol SoRA SN A= D 3, 1A 2HAR SSRGS IAR)E

H =] = =
Al T2 AESHE 71240 HYrt fAEE HAR, 55 &
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o000 15 5tep . 29Step . 39Step . 4" Step 51 Step o ojn] &= Mdsigion= Es] g8 U= Ag8R o

60000
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Fig. 1.

7 8 9 10 11 12 13 14 15 16 17 18 19

Registered patent retention period

E3]9] B odxpE i@%ﬂ% Fig. 13} Table 29
Uehd ZAA9E E3] 55F AoR EBLRE A&
Shi= AlR1 390l 18%°1/de] E517t dE7t AEE=
o] 7|7kof £
E51584] 34
749 E5|173ARE Agotar] dio] A4
Es] BARE x]%ﬁ}_,‘: /\] o7 EFRAFEE ;(]%3]_0:]

o2 A

AYE el g1 PS ook AL Bl &

Distribution of the lapsed patents according to ol Exlox]717ke. Ao < WO 1= -
their holding period ATt S31FA171ZE 7iklel 7 &2 6.194, ol Rl



S5z XEF717t E513 [X| AMAF| DIXl= S0 2t A7 HSHI8N HREME Moz 71

g2 AR 7P 71 1602928 109 AL Xol=
Holoh

=4, 294A4= £7|94A(2nd~3rd in Fig.1)Z, 4~9
Axp7} olof SFEm E5|aEe B JE2, Eo|ER
of W& wjf 7|Ha8It FAHE Ate]o] FAAH
o W2 E5F AR E FHs dAE & 4 ot
[18l.

uAeto 2 3TAIE 7|9 A|(4th ~5th in Fig.1)E
1093} olde] EdlE 9Juls, E5|7A=E7 AA A
Sote TIoE ES|Hfo] ©E HlgHth 580 1
W oy g 4 UeH18).

202, ES|HAER E5|9 Bl 2 &5
A x7] g AHEgith ol Fig. 2& E5dUAE
ARl 71F o R FEste] AxpE ESiRT|eE YEhd
AOR, ES|HANE Ed547t SUoHA] gonga A
HIE floto] E5l4E BY HIEE FSi & BA|
St ARl E5155-S WAl YA 34 Fof] Z7|5k=
A7t 435 EA41(28.8%) UElHoH, E315E &
R717ko] Zojye] upet E5]Ho] FE0] Aol A
7 SAEA Qe E57F A¥H R Aty

7192 55 F 395 7} 1AHoE ol 17
HROoH16.3%), MU FEERE HL AR 27
H]go] 21, EFEF 9~10uxlof E5Ee] AFAS
7} A Z7KstcHe Al ol Rl t2A Sk
55| fAEE Hdste] g80] FA " 539
HE 5580z TRt AL ou|sict.

A2, S gEAQ 719l AHgHAE 3d%
Ho} odxlof o B2 E5|US 7|5k A0E YeRt
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$7t 3A S7Ft9.oH, ol E5|E-R717 Sl 3519
FA E 270 gt AHEES A9 oHA] Gethe A
< 9wttt

2) & 479 FAGEL S 555359 85%E AAsk= A
F7Ier, 55189F 2049 Aol sig7IHol S471d
7149 297 WAE 4 AL, S2719% W71 257
F0] FALE Aol7h Yo, H Pt 71ho] EAst] A=
oz FAVAT 719E HESHA etks. o, = H
A H#she AR E5d Z710EE Zo] ZA5o]
E3d 2r|vde e E5dRet AR HWsES Sl
(BIB71ZE AgARE - E31% 22,1437, BtEA71%E 9.49
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Registered patent retention period

Fig. 2. Patent abandonment trend according to the
holding(retention) period by each patentee
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gEe eeklon Agste] F 205717} 4519
W, o3 SHeF W BN SUA 144E Aol
19128 AZENA A8l ATEATNS S4B
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o

AW} THAs] FARAE AP
AA, SHTER ENE, a9 ASY g
ARt A= Bdds FESIIH Table 4

A, 95 R LW/l gt A& S5t
7] 9ste] Cronbach's ¢ AlFE HESIGOH, 47
ol st HgerdAdS FESH| st S5TE HA
o tist 2Q1EA(confirmatory factor analysis)2 4
ATt

Table 4 Uebd ZAAH, wiEn]89] 44 215 371
9] Q@Qlo] :&%%loH, Cronbach's ¢ AFAGE=
0.649 A< & 5= Utk NEed AEE Hsto] 22
EAZ AAIR 43 8R1FARe] BE 0.70) 30, &
542 0.5014, KMO =7} 0.6522 EFg4do] YSH
Aot 2o g WO g9 Cronbach's ¢ = 0.6732
2 AlFdo] JFEHIeH, 8AAA o] BE 0.7014
olH, 3542 0.5°1%, KMO HE7} 0.644= €143
o] AUFHIUH. mERMer  AEGH  #RSHA,
Cronbach's ¢ & 0.7742 Al=g4o] JZF=H%omH, &
AR go] B 0.7014de|H, BB/ 0.5°1, KMO
HE7t 0.566°08 Eg/do] AFE ST webA 3717
SATEC digt FARA] AV gleER, o] 578H
5 7Iste g 7HESS AT ESAErpE BEAEA
(ANOVA)T T-H4E& HAIst3Ith
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Table 3. Subject information

Group 1 Group 2 Group 3 Etc Total
(Individual) (Small Enterprise) | (Major Enterprise)
N (Percent_%) 37 46 39 69 191
Male 29 35 30 48 142
Gender
Female 8 1" 9 21 49
None 4 27 9 24 64
Number of 1~3 G A 24 12 6 18 60
isi rou
decisions to 410 P 5 10 4 2 21
maintain or waive
Patent Rights 11~100 1 1 3 5 20
Group B
101~ 3 2 17 4 26
Age (average) 50.1 433 45.8 M3 44.4
Table 4. The Validity and Reliability of emotional bias (Sunk cost, Endowment and Coupling)
Factor Analysis Reliability
Factor Variable Name
Factor loading Communality Cumulative (%) Cronbach a
Sunk Cost1 .861 .665
Sunk cost effect Sunk Cost2 .816 .666 65.385 .649
Sunk Cost3 .745 741
Endow1 834 .606
Endowment
Emotional bias offect Endow?2 778 543 61.451 673
regarding patent Endow3 737 .695
abandonment and :
maintenance and Coupling1 922 .850
using Coupling Coupling2 799 .638 68.953 774
Coupling3 .762 .581
KMO Sunk Cost = .652 | Endowment = .644 | Coupling = .566
Sunk cost bias : Chi-squared approximation=129.724, p=0.000 Endowment : Chi-squared
Bartlett approximation=96.044, p=0.000
Coupling : Chi-squared approximation=194.624, p=0.000
Table 5. Result of one-way ANOVA by Patentee (Sunk Cost)
H1 SS df Mean square Fvalue p-value
Patentee 59.483 6 9.914 13.9768 .000
Table 6. Result of one-way ANOVA by Patentee (Endowment)
H1 SS df Mean square Fvalue p-value
Patentee 37.431 6 6.238 7.624 .000
4.3 7Pd9| A= frojston, 7ol 2 F47|9% di7|dTtls 2%
0/ A]Z]AZO] A O o]5} ZxJo olo H
4.3.1 7K1(H1-a, H1-b) HZ 99% AlF5zolA fo3t ol7t AATFAppendix
_ _ _ Table 2 3L wiEH]& HFE 7HiQlo] 7MY &toH,
7Hd1 HDE AFsH] fIste] ES1AAMENS, 4

714, 9719 YArEga ol Bo-autel wiEH-8H
ol gk Hato] Zpol7t A=A ANOVAEAS Table
5, 63} o] AAstltt. 121 E5EAE wiEH &
Foll tist He] Folg gotrr] {5t AFASS
AATE A3t 7HQ1S FA7|ATlE 95%A1E A

BgoR F47I9, V1Y £O8 LA S T
2 Ql%t. Appendix Table 2, 3 #al.

B4, BYS YAoz HFAIHHI-b)o] tiste]
Foloict. So1AAE oo ALzl Holr} P
o2 YePgth Table 6 4l
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o7 OiZH|8a HRENE SHE 73

7Hdell et 47193 H71d7telE 99%A1
oA Folgt 2folE HFP oL, S47IU% H7IY /\}01011
= OBk ekt TEAL AH]L, 41, AV e

HREWW adhs 2Ag g% 5 Atk Appendix
Table 4 Z3l.

4.3.2 7142 (H2-a, H2-b) &S

7Hd2 (H2)E ASs] flsto] ESRARY] oAt
A3 BRavet viEH8HEo| ek Hato Xjo
7} QEA T-testEAlS AASIIEE Table 7, 83+
Table 3. (Subject information)ol|4] SJAFEA ZHEo]
RE SEAE 7o W2 Ho] 9L ¢ R B
Aol AQJstar, 13]olA4 103] HLlollA HEol U=
A& Group A, 113] oY AFol U&= A&
Group BE THEste] BAS Agstact

AR, Group AQAHEA HE4 )9 Group B¢

AHA7 A™Ee o) Atololle 99%AlEEolA R’
o1& B on, Fi47t By wiEHlE Hyel &
4319 .(Appendix Table. 6)

=4, BERaTe SEAF 70 fiEo] AXol &
7hsstlou, A Ed AAST S71eol wet B4R
Wt FAaskeE S BYH. Appendix Table 7 12

Table 7. Result of T-test by Experience (Sunk Cost)

433 743 #E
7Hd3 (H3)E AS5l7] fsto] E5784l= A8
7} 3dolA 1do= @& O AEYY At &
S8 ojwdt ¥z}t =R ANOVAEAE A
Alste] ES|EAERE Zol7t U=AE EASIH
Table 91l E5)734lw AEFY] 5ol O Eoig
|YA 9] 52 ES|HAE 99% A=A Zpol7t
e o= Yt B3 Ajlo]l AEFY] Tl ot
ES189R 9] 77] Wt 7P ZA UEte
01017\1 FA71, H719 <08 Wske] 377t 7”\Qe
181t} Appendix Table. 8, 93, 18|12
T2 AAT AT RIS FA7|FTlE 95%AIESE
oA, t71F7toll= 99% AlE|G=Eoll A F-2)%t Zpol7t 3l
Aom, FA47|A2 71 d7tol= FYskA] BAl Ve
t}. Appendix Table 9 FIL

A4

44 7133580 2 oF
AG7HA9 7HEASATE a9FotH thaat Zoh
A, E5|EAE APHKEHSaT}, BRay)
o] tr2rtegi= 7Fd1(H1-a, H1-b)2 AEE Ak
=4, EofAR787t 71l wE AT
EH887}, HRFTo] thErtehe M2 F H2-a A

Levene's Test for
Equality of Variance

T-test for Equality of Means

Sunk Cost 95% confidence interval for
- S0 ! d | So@aled | oo | Sierer the mean
Lower limit Upper limit
Equal variances assumed 2.648 .106 4.579 125 .000 81115295 | 17715036 | .46055041 1.16175549
Equal variances not assumed 4.688 | 100.392 .000 81115295 | .17302258 | .46789750 1.15440840

Table 8. Result of T-test by Experience (Endowment)

Levene's Test
for Equality of T-test for Equality of Means
Variance
Endowment ) -
) 95% confidence interval
E Sig i df Sig Mean Std. Error for the mean
: (2-tailed) Difference Difference
Lower limit | Upper limit
Equal variances assumed 9.652 |.002 2.267 125 .025 42299792 .18655704 .05377839  |.79221745
Equal variances not assumed 2.460 116.384 [.015 42299792 17195808 .08242513 .76357071
Table 9. Result of one-way ANOVA by Patentee (Coupling)
H3 SS df Mean square Fvalue p-value
Coupling 43.063 6 7177 8.988 .000
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Appendix Table 1. Preliminary survey results related to research

Survey Response

Other Questions -
Select Answer Number Ratio
Payment once a year 98 51.3%
Payment once every 3 years 60 31.4%
1 Payment cycle preference
Payment once every 4 years 8 4.2%
Same (no difference) 25 13.1%
When the patent renewal fee system is Increased mental _burden 125 65.4%
changed, the size of the patent usage | Reduce mental burden 12 6.3%
2 burden (will) changes from once every
three years to once a year Same (no difference) 54 28.3%
Prolonged lifespan expectancy of patents when the annual o
ayment system is introduced 87 19.4%
Changes in lifespan of patent rights pay A
3 | according to the payment cycle of the | Prolonged lifespan expectancy of patents when once every 3 years
L 137 71.7%
patent renewal fee payment system is introduced
Same (no difference) 17 8.9%
Expectations that will be useful later 153 80.1%
Due to the cost, time and effort invested in patents so far 117 61.3%
Abandonment of a patent right is acknowledging that my judgment o
on deciding a patent application is wrong ° 4.7%
Reasons for not giving up patent rights
4 that are unlikely to be used in the | Abandoning patent rights is an economic loss 45 23.6%
future - (Check 2 items) My patents are good patents, only others don't know its worth 25 13.1%
Just because it's comfortable to keep the patent, that is, the o
. U . 3 1.6%
decision to change the current situation is annoying
Because of the emotional attachment to patents 1 0.5%
Appendix Table 2. Statistics (Sunk cost)
S S 95% confidence interval for the
tandar tandar mean )
Sunk Cost N Mean Deviation(SE) Error(SE) min MAX
Lower limit Upper limit
Individual 37 .8780929 77514613 12743324 .6196463 1.1365395 -.78431 1.88487
Small Enterprise 46 .2054323 .82869033 12218372 -.0406584 4515229 -1.08574 1.88487
Big Enterprise 39 -.7846892 .90702970 14524099 -1.0787142 -.4906641 -2.30232 1.27115
Appendix Table 3. Post-hoc (Sunk Cost)
Sunk Cost (Patentee) Average Standard Significance 95% confidence interval for the mean
(I) Patentee (J) Patentee difference(l-J) Error(SE) probability(p) Lower limit Upper limit
Individual Small Enterprise .67266061* .18598781 .047 .0049459 1.3403754
Big Enterprise 1.66278206* .19328531 .000 .9688686 2.3566956
Scheff Small Enterprise Individual -.67266061* .18598781 .047 -1.3403754 -.0049459
cheffe
Big Enterprise .99012145* .18332574 .000 .3319638 1.6482791
Big Enterprise Individual | -1.66278206* .19328531 .000 -2.3566956 -.9688686
Small Enterprise -.99012145* 18332574 .000 -1.6482791 -.3319638
. o Notes: * indicate significance level at 5%
Appendix Table 4. Statistics (Endowment)
Standard Standard 95% confidence interval for the
tandar tandar mean .
Sunk Cost N Mean Deviation(SE) Error(SE) — — min MAX
Lower limit Upper limit
Individual 37 .8644911 .98286333 16158174 5367882 1.1921941 -1.82750 2.28400
Small Enterprise 46 -.1167209 95473115 14076743 -.4002411 1667992 -1.97966 2.28400
Big Enterprise 39 -.1619513 .89140221 14273859 -.4509105 1270079 -1.50647 2.64429
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Appendix Table 5. Post-hoc (Endowment)

95% confidence interval for the
Endowment  (Patentee) Average Standard Significance mean
difference(I-J) Error(SE) probability(p) — —
(I) Patentee (J) Patentee Lower limit Upper limit
Individual Small Enterprise .98121208* 20108678 .001 .2592905 1.7031337
Big Enterprise 1.02644245* 20897671 .001 2761952 1.7766897
Scheft Small Enterprise Individual -.98121208* 20108678 .001 -1.7031337 -.2592905
cheffe
Big Enterprise .04523037 19820860 1.000 -.6663583 .7568190
Big Enterprise Individual -1.02644245* .20897671 .001 -1.7766897 -.2761952
Small Enterprise -.04523037 19820860 1.000 -.7568190 6663583
Notes: * indicate significance level at 5%
Appendix Table 6. Statistics (Sunk Cost)
H2 N Mean Std. Deviation Std. Error Mean
Number of experience in Group A 81 3052817 98775842 110975094
decision making Group B 46 - 5058713 90719961 113375929
Appendix Table 7. Statistics (Endowment)
H2 N Mean Std. Deviation Std. Error Mean
Number of experience in Group A 81 2559084 1.10457365 12273041
decision making Group B 46 -.1670895 81689295 112044429
Appendix Table 8. Statistics (Coupling)
Standard Standard 95% confidence interval for the
tandart tandart mean .
Sunk Cost N Mean Deviation(SE) Error(SE) min MAX
Lower limit Uppe limit
Individual 37 .8386288 .87679181 14414369 5462918 1.1309657 -1.90969 2.23994
Small Enterprise 46 .0564874 .85608303 12622256 -.1977379 .3107127 -1.54275 1.84161
Big Enterprise 39 -.5431441 .81976259 13126707 -.8088804 -.2774078 | -1.92002 1.39126
Appendix Table 9. Post-hoc (Coupling)
) 95% confidence interval for the
Couplimg (Patentee) Average Standard Significance mean
difference(I-J) Error(SE) probability(p) — —
(I) Patentee (J) Patentee Lower limit | Upper limit
Individual Small Enterprise .78214140* 19734019 .018 .0736704 1.4906123
Big Enterprise 1.38177284* .20508312 .000 .6455040 2.1180417
Scheff Small Enterprise Individual -.78214140* 19734019 .018 -1.4906123 -.0736704
cheffe
Big Enterprise 59963144 19451564 154 -.0986991 1.2979620
Big Enterprise Individual -1.38177284* .20508312 .000 -2.1180417 -.6455040
Small Enterprise -.59963144 19451564 154 -1.2979620 .0986991

Notes: * indicate significance level at 5%



