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Abstract Companies conduct R&D for continuous development and enhancement of corporate value, and obtain
patents as an intangible asset resulting from this process. This study screened 103 medical device firms whose R&D
information, patent information, and management performance information were all published to determine how R&D
activities and patents affect corporate operational performance. The number of patents, R&D costs, company type and
Inno-Biz of the company were set as independent variables, and the companies' sales, intangible assets, operating
profit ratios, net profit margins, corporate ratings and profit-related financial ratios were used as dependent variables.
The results confirmed that R&D expenditure had negative (-) effects on most indicators, including sales volume,
operating profit ratio, and net profit ratio, while it had positive (+) [ED highlight - these are unnecessary if negative
and positive are also written out.] effects only on intangible assets. Additionally, domestic patents were found to have
negative (-) effects on sales, cash flow ratings, and dropped capital return, and positive (+) effects on net profit
growth. Moreover, the business performance variables affected by the company characteristics were sales volume and
cash flow ratings. The medical device industry is dominated by small and medium-sized businesses Although research
and development activities and patents have been shown to have a negative impact on corporate management in the
short term, they are expected to have a positive long-term impact when reflecting the characteristics of the medical
device industry that must undergo clinical trials and authorization procedures after R&D.
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Table 1. Table of Variables

Variables Definition

Sales Average of revenue 2012-2016

of

Average Assets

2012-2016

. Intangibl
Intangible assets niangible

Average of operating profit ratio

Operating profit ratio 2012-2016

Net income to sales [Average of net income 2012-2016

Corporate  Evaluation

Rating Corporate Evaluation Rating In 2016

Dep.
varia
ble

Cash Flow Rating Cash flow rating in 2016

Growth rate of Net
Income

Average of Growth rate of Net

Income 2014-2016

Average of Net income
stockholders’equity 2014-2016

Net income to

stockholders’equity

to

Return Invested Invested

Capital

on Average of Return

Capital 2014-2016

on

of|
and

Turnover  Ratio
Total liabilities
net worth

Average of Turnover Ratio of Total
liabilities and net worth 2014-2016

Total Number of Korea registered

Patents patents in 2012-2016

In-
dep.
varia

ble

R&D Average of R&D cost 2012-2016

Small Business / Midsize Business /

T
Company Type Conglomerate

Inno-Biz Inno-Biz Certification Status
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Table 2. Frequency Analysis by Company Category

Category Freq. %
K OTC 3 2.9
External Audit 60 58.3
Genaral 13 12.6
KONEX 7 6.8
KOSDOQ 18 17.5
Closing 1 1.0
M&A 1 1.0
Total 103 100.0
7190 TRl w2 FE= Table 3.7 2] F47]ol
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Table 3. Frequency Analysis by Company Type

Type Freq. %
Small 96 93.2
Midsize 5 4.9
Conglomerate 2 1.9
Total 103 100.0
Table 4.5= 7|9Fr@E= A70E vl 71 A3t
£ RS vk A50EHlE K_OTC7 el 71 =

Al VPR 21 v I 71990 Ao vERT

Table 4. Basic Statistics by Company Category

Ave. of Ave. of Ave. of Ave. of

Cateco R&D cost Sales Intangible | Net Income
gory assets Ratio
(MillionW) | (MillionW) | (MillionW) (%)
K OTC 1,325,368 | 61,623.76 | 10,397.46 -0.11
External 146775 | 17,649.72 | 2,06068 |  -0.06

Audit

Genaral 300.91 2,116.31 596.33 -1.26
KONEX 1,190.96 7,042.19 1,511.70 -0.75
KOSDOQ 4,795.67 | 34,151.29 5,590.95 0.03
Closing 0.46 1,370.59 16.29 -0.59
M&A 587.84 6,340.99 19.96 0.02
Total 2,203.74 | 18,865.01 2,658.65 -0.25
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Table 5. Basic Statistics by Company Type 3, FoxlEo|dE, EAEIAE 5 ()9 Ao
Ave. of Ave. of Ave. of Ave. of 7:”7]' 3}—‘;‘ Zﬂii ‘JrE}k):E]' 0&—?7]}%\:]]%—% ‘E[Lﬁé Z]—{\l—iq-
R&D cost Sales Intangible | Net Income = =
Type assets Ratio Zé(.t,.)g] %}%174]7]' %]\J—l UHﬁolll, Oc:}ﬁo gl%, Uﬁﬁo—ﬁi‘
(Million#) | (Million#) | (Million#) (%) L
olo)E, A5, BFEESE, AL #olE,
Small 1,589.38 | 15,121.89 | 2,206.13 027 e ]° o, vH ; o = . e
SRR 0| A& =2 I AE S3= B A Ay
Midsize 6,056.14 | 59,616.66 5,005.79 0.11 shahtel ol g, $ARESAE S HO)el RAATY
[ R=% [e) L)
Congl. 22,061.97 | 96,655.73 | 18,511.59 -0.12 9= AoR Ut
Total 220374 | 18,865.01 | 2,658.65 025 AdrA o 2 AEn] 9} B3 e FHAME, 09
g e 7)Mol 71 2Ate) Flel] wgol 5]
- Z|u oo OF =3l o]l H 2]z o] o3&k
42 SN HID ESSE AT 7Y IRt @A on= 939 wjEa} o]l FAAQl FF
PR & F3 U8 % 5 A AR 4RI A
Al o 2 x o]g]dk Ako] ] AT 5 9SS o =3t
WA Table 6.7} 20| 7t W45 7ko] AaaA|EAS HELEA o[ B H HAY ¥ Sne IS
Table 6. Table of Correlation Analysis
. Operating |Net income| Corporate Cash Growth | Net income Return on
Intangible R rate of to
Patents | R&D Sales profit to sales | Evaluation | Flow .| Invested
assets . K . Rk Net stockholders R
ratio ratio Rating Rating Income equity Capital
R&D 4287
Sales -349™ | -408”
Intangible | 5o, | 365 | 107
assets
Operating
profit -204" | =555 | 243" 3857
ratio
Net fncome |50 | _Gog™ | 2747 | 4347 990"
to sales ratio
Corporate
Evaluation | -.186 | -265 | 211" -2817 3177 3517
Rating
Cash Flow | gy | 3307 | 217" -.044 232 244" 529"
Rating
Growth rate
of Net 7347 029 -.083 043 015 016 -.067 -171
Income
Net income
o Jo-138 | -3327 | 167 2887 1106 187 5427 420™ -.083
stockholders
equity
Return on
Invested | -425" | -656" | 316" -197° 214 255" 369" 377" -.046 518™
Capital
Turnover
Ratio of
Total 22577 | =383 | 9037 -.089 247 278" 124 136 -.036 175 268"
liabilities and
net worth
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Table 7. Table of Regression Results 4 )9 olxH = Q1T AR Foltk
Standardized
. In-Dep. K . .. .
Dep. Vari nVafip Coefficients t Sig | R* Table 8. Effects of Company Characteristic Variables
Beta
ReD | -3ie+ [ 320] o0 bep var | "D | oo | ¢ | sie | &
Sales 203 P- Vari '8
Patents -213% -2.160| .033 Beta
R&D A00%** 3.901 | .000 R&D -318%* -3.269 .001
Intangible assets 140
Patents -.074 =723 | 471 Patent -.209%* -2.147 .034
Operating profit ~ |R&D -572%%% | 6221 .000 20 Company 052 564 | 574
ratio Patents 041 46| 656 | Sales Type 255
Net income to sales|R&D G35 | 7248] 000 | ?;;;pany 001 017 | 987
ratio Patents 062 702| 484 | -
Inno-Biz 206* 2.224 .028
Corporate R&D -227% 2.136| .035 - R&D o ol | ons
Evaluation Rating  |patents -.089 -839( 403 |
Patent -273** -2.738 .007
Cash Fl R&D -222% -2.193 | .031 160 P
ash Flow Rating . ompany
Patents | -251* 2472|015 Cash Flow ||/ 126 1325 | .188
Rating 219
Growth rate of Net|R&D -348%4* -5.223| .000 637 Company 169% 1.873 064
Income Patents 882+ | 13.240| .000 | Type ) ' ’
Net income to R&D _334%x 23.196| .002 o Inno-Biz 155 1.638 .105
stockholders’equity |patents 005 043 ] 965 | R&D -.354%k* -5.309 | .000
Return on Invested | R&D _581*** -7.119| .000 456 Patent o1 F** 13.335 .000
Capital Patents -176* 2.157| 033 | Growth rate | Company 095 1493 | 139
- of Net Type ’ ’ ’
Turnover Ratio of |R&D -335 -3.298| .001 Income 650
Total liabilities and 157 Company -.007 _110 912
net worth Patents =113 -1.116 | 267 Type
Inno-Biz .040 .636 526
R&D - 5TTHEE -6.951 .000
%?7]1% H]%% quo_l'J’ Og?jo]@_}%’ —1\—0194%, 7]%‘ Patent _.181* 2177 032
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