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Abstract

With the advent of a recent knowledge-based society, interest in patents is steadily increasing. The
patent is an important indicator that can capture the level of R&D investment and technology
development. In an era of deepening new protectionism and the pandemic of COVID-19, patents play
an important role in sustainable economic development and establishing a strong domestic industrial
ecosystem. In this paper, we analyze the impact of patent applications on the corporate performance
of the Korean manufacturing industry over the past 21 years from 1999 to 2019. We divide patents
into overseas patents and domestic patents and analyze the respective effects on the entire
manufacturing industry, ICT industries, and non-ICT industries. Major findings are summarized as
follows. First, patents have a positive effect on both exports and sales of Korean manufacturing
companies. Second, overseas patents have a greater impact on corporate performance than domestic
patents. Third, Patents have a more positive effect on ICT industries than on non-ICT industries.
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I. M2

292 Q13 TFo] F8E wErhA &
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shock) @7Fo] WAstaL ek, dAA 35 F
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H=e T3 FAH 31YS Akl Z A
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T it
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Zo|x 27 AL F94, FEF
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oz sl BAde]l HFA =Y, <fFollA
FolA F1eAn) dojuix) erowl ARE
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2. Maoin

Romer (1986), Lucas (1988) So| A2 A
Zol&ollA R&DE| FaAES A7IFHel whet
R&Do} A 3+ Aol gk A7) e
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(2005)= 1980W1~1995 =<do] 4k 4%
olEl & o|&3le] 539 aFol 3] w4315
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£ 18831 3~20041d OECD 167f=0l|A] & <]
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t}. Xu Bin and Chiang (2005)+= 1980d~2000
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5] a7} Az AR FAHe= A
S "ol ¥ Kim Won-Kyu and Kim
Jin-Woong (2017)¢] ATolx= U 5357}
F2 A wAE BT FosiA] e
Ao 2 YeE o™ Lee Keun, Kang Rae-Yoon
and Park Dong-Hyun (2022)% 19711~2010
de ) ko= v Ul See) A%
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Al JEFE A= AHAS glstrt
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AT ol Sd{e} AHE, HIPHA,
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Lee Sung-Wook and Park Sung-Keun (2019)
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t}, Josheski and Koteski (2011)& G7 =7}9]
58] Z71 W40 oppe] 4AEd) #4
Mol gabg A ArlHe s FYH 4T
< nXoar BT}, Tajoli and Felice (2018)
2 GVCE 1919 53 842l 4TS n|H]
™ o]= GVC FAE T8 7evs et &
A AJAFETE Reddy, Chundakkadan and
Sasidharan (2021)& 7]4e] Aale GVC 3o
9] d=Holgtn FASYFYO ™ Lema et al.
(2021)& E&EYe stugo] BEo GVC
o2 A7 AZEG O] B GVC o]
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Fig. 1. Trend of Patent Flow by Industry
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Fig. 2. Trend of Patent Stock by Industry
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Fig. 4. Patent Flow and Exports by Industry
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Fig. 5. Patent Flow and Sales by Industry
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Table 1. Variable Description and Data Source

Variable Description Expected sign Source
EX;, Exports of company i in year ¢
Sale; , Sales of company ¢ in year ¢
KIS Value

EX; Exports of company i in year t—1 (+)
Sale; , Sales of company i in year t—1 (+)

Indicators of the number of patent
PAT, 4 applications filed by company i in year
(PF,, ,,KPF,, |, t—1 (overseas patent flow, domestic (+) DOCDB
PS;, 1, KPS, ) patent flow, overseas patent stock,

domestic patent stock)
Iab,, | Numb;ei ?f workers in company ¢ in (+)

year KIS Value
Age, Age of company i in year t—1 (+)
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Table 2. Patent Flow and Exports Estimation Results

Whole ICT non-ICT
(1) (2) (3) (4) (5) (6)
L 0.510" 0.506™ 0.554*** 0.558" 0.505" 0.503"*
' (0.044) (0.044) (0.089) (0.092) (0.048) (0.048)
0.065™ 0.108"* 0.047"*
LInPF (0.013) 0.029) (0.016)

L nLab 0.597"* 0.601" 0.446"** 0.486™* 0.617** 0.617"*
' (0.056) (0.057) (0.098) (0.108) (0.063) (0.064)
LinAge -0.114* -0. 117+ -0.004 -0.037 -0.114™ -0.114**

(0.024) (0.024) (0.053) (0.051) (0.026) (0.026)
0.036™ 0.041* 0.026"
LInkPF (0.013) 0.017) (0.015)
Constant 7.613 7.665™ 7.288" 7125 7.572"* 7.616™*
(0.651) (0.659) (1.395) (1.408) (0.706) (0.719)
Obs 19,675 19,675 3,29 3,296 16,379 16,379
AR(2) 0.184 0.208 0.134 0.147 0.459 0.488
Hansen test 0.59 0.113 0.524 0.197 0.609 0.270

Notes: 1. *pX0.1, **X0.05, **p<0.001.
2. Standard errors in parentheses.
3. The p-values reported by the AR(2) and Hansen tests are to verify the null hypothesis that no
second-order autocorrelation exists and the null hypothesis that the set of instruments is

appropriate, respectively.

Table 3. Patent Flow and Sales Estimation Results

Whole ICT non—-ICT
(1) (2 3) (4) (5) (6)
| InSale 0711 0.712°** 0.686*** 0.679"* 0.706"* 0.706"*
' (0.027) (0.027) (0.065) (0.066) (0.032) (0.032)
0.037* 0.063"** 0.032"**
LInPF (0.004) (0.010) (0.005)

LinLab 0.247" 0.244*** 0.256™* 0.279"* 0.255"* 0.251"**
' (0.026) (0.026) (0.062) (0.066) (0.030) (0.030)
LinAge -0.067*** -0.067*** -0.083"** -0.094™ -0.066™* -0.065"**
' (0.006) (0.006) (0.018) (0.017) (0.007) (0.007)

0.024*** 0.031™* 0.025"*

LInkPF (0.004) (0.009) (0.004)

Constant 6.152"** 6.131"* 6.755"* 6.858"* 6.231"** 6.232"
(0.542) (0.542) (1.265) (1.288) (0.625) (0.626)

Obs 69,053 69,053 8,386 8,386 60,667 60,667
AR(2) 0.033 0.028 0.457 0.391 0.050 0.047
AR(3) 0.315 0.303 0.220 0.220
Hansentest 0.133 0.116 0.422 0.439 0.484 0.351

Notes: 1. *p{0.1, *pX0.05, **p<0.001.
2. Standard errors in parentheses.
3. The p-values reported by the AR(2)/AR(3) and Hansen tests are to verify the null hypothesis

that no second/third—-order autocorrelation exists and the null hypothesis that the set of
instruments is appropriate, respectively.
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Table 4. Patent Stock and Exports Estimation Results

Whole ICT non-ICT
(1) (2) (3) (4) (5) (6)
by 0510 0.507" 0561 0.559" 0.505" 0.503"
' (0.044) (0.044) (0.088) (0.092) (0.048) (0.048)
0.052" 0,001 0,037
LInPS (0.012) (0.021) 0.014)

L inlat 0.593"* 0.611°* 0.436™ 0.507" 0.614" 0.604"
' (0.05) (0.057) (0.005) (0.110) (0.063) (0.065)
LinAge 0113 —0.123™ 0,004 ~0.035 0113 0119

(0.004) (0.024) (0.053) (0.051) (0.026) (0.026)
0.015 ~0.001 0.008
LInKPS (0.010) 0.016) (0.012)
Constant 7588 7607 7.136™ 7,043 7.566™ 7587
(0.651) (0.656) (1.373) (1.406) (0.707) (0.714)
Obs 19,675 19,675 3296 3,206 16,379 16,379
AR(2) 0.190 0.206 0,144 0.153 0.465 0.481
Hansen test 0529 0.112 0.4% 0.170 0.582 0.277

Notes: 1. *pX0.1, **X0.05, **p<0.001.
2. Standard errors in parentheses.
3. The p-values reported by the AR(2) and Hansen tests are to verify the null hypothesis that no
second-order autocorrelation exists and the null hypothesis that the set of instruments is
appropriate, respectively.

Table 5. Patent Stock and Sales Estimation Results

Whole ICT non-ICT
(1) (2 (3) (4) (5) (6)
| nSale 0.715"* 0.712°** 0.685*** 0.687*** 0.710* 0.707**
' (0.027) (0.027) (0.065) (0.066) (0.032) (0.032)
0.025"* 0.043"* 0.022"**
LIPS (0.003) (0.008) (0.003)

LinLab 0.243" 0.250"** 0.260"* 0.277" 0.250"** 0.255**
' (0.026) (0.026) (0.063) (0.067) (0.030) (0.031)
LinAge -0.068"* -0.071*** -0.084™* -0.100*** -0.067*** -0.068"**
' (0.006) (0.006) (0.018) (0.017) (0.006) (0.006)

0.006"* 0.014™ 0.006"*

LInkPS 0.002) (0.006) 0.002)

Constant 6.073"* 6.119"* 6.757"** 6.688" 6.149"* 6.200"
(0.538) (0.542) (1.270) (1.286) (0.620) (0.624)

Obs 69,053 69,053 8,386 8,386 60,667 60,667
AR(2) 0.036 0.033 0.446 0.438 0.055 0.052
AR(3) 0.291 0.307 0.201 0.212
Hansen test 0.120 0.149 0.457 0.440 0.442 0.496

Notes: 1. *p{0.1, **pX0.05, **pX0.001.
2. Standard errors in parentheses.
3. The p-values reported by the AR(2)/AR(3) and Hansen tests are to verify the null hypothesis

that no second/third-order autocorrelation exists and the null hypothesis that the set of

instruments is appropriate, respectively.
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Table A. Number of Patent Applications by Industry from 1999 to 2019

F24 227

Whole ICT non-ICT

Overseas Domestic Total Overseas Domestic Total Overseas Domestic Total
patent patent patent patent patent patent patent patent patent

1999 5,732 24,711 30,443 5,095 14,360 19,455 637 10,351 10,988
2000 5,921 22,360 28,281 4,827 9,977 14,804 1,094 12,383 13,477
2001 7,722 24522 3,244 6,411 10,872 17,283 1,311 13,650 14,961
2002 10,961 25,099 36,060 9,249 11,876 21,125 1,712 13,223 14,935
2003 16,197 29,606 45,803 14,028 14,841 28,869 2,169 14,765 16,934
2004 22,605 34,034 56,639 18890 19,652 38,542 3,715 14,382 18,097
2005 30,244 37562 67,806 23897 23,198 47,09 6,347 14,364 20,711
2006 34,624 39,266 73890 27,286 22,385 49,671 7,338 16,881 24,219
2007 31,197 38,251 69,448 25,130 20,556 45,686 6,067 17,695 23,762
2008 27,798 33,873 61,671 21936 15,886 37,822 5,862 17,987 23,849
2009 24897 29,211 54,108 19,116 13,184 32,300 5,781 16,027 21,808
2010 31,013 31,968 62,981 23904 13,133 37,037 7,109 18,835 25,944
2011 35,840 36,183 72,023 27,083 13,172 40,255 8,757 23,011 31,768
2012 37,3718 39,192 76570 27514 12,752 40,266 9,864 26,440 36,304
2013 44619 41,049 85668 32464 13506 45970 12,155 27,543 39,698
2014 4535 40,534 85,890 31,627 13,104 44,731 13,729 27,430 41,159
2015 43,151 38,621 81,772 31,489 11907  433% 11,662 26,714 38,376
2006 41,707 36,783 78490 29,790 10,536 40,326 11,917 26,247 38,164
2017 39,324 36,489 75813 26,497 9,705 36,202 12,827 26,784 39,611
2018 43,168 36,851 80,019 27,821 10,320 38,141 15,347 26,531 41,878
2019 47543 37,390 84,933 32,084 10599 42,683 15459 26,791 42,250
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Fig. A. Patent Stock and Exports by Industry
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Fig. B. Patent Stock and Sales by Industry
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