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Abstract Intellectual property (IP) finance, which allows funds to be loaned through guarantees,
mortgage loans, and investments based on IP, is expanding rapidly because of the government's policy
to revitalize IP finance. For IP finance, a valuation of the IP in question must be made, but it is difficult
to find a case of technology valuation for IP finance in the defense sector. Among the major technology
valuation models, this paper compared the existing Royalty method I and II models, identified the
advantages and disadvantages of the Royalty method II model, and studied improvement measures that
can be applied to the defense sector. When the evaluation factor was applied to the Royalty method II
model based on applying the Royalty method I model presented in the technical value evaluation
practice guide prepared by the Ministry of Trade, Industry, and Energy, the change in technology value
was confirmed. As an improvement plan, the 25% royalty rule first used by Goldscheider in the United
States, where IP finance is relatively active, was considered, and the valuation model evaluation was
proposed by examining how each evaluation factor is reflected in the valuation results.
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Table 1. Intellectual Property Finance Scale
(Unit :KRW 100 million)

Table 2. Types of Technology Evaluation

Contents

As a type of technology evaluation, the
technology to be commercialized of the
economic value created by the commercialized
technology through the business is evaluted
based on the valuation principles and
methodologies generally recognized in the
technology market.

Valuation of
Technology

As a type of technology evaluation, it refers to
evaluating the subject's technology
development, absorption, and innovation
capabilities by comprehensively evaluating the
subject's manpower, organization, and support
services using technology, and can be
displayed in various forms such as grades and
scores.

Technical
evaluation

Table 3. Purpose for Valuation of Technology

Contents

Technical
Transaction

Technology Purchase, Technology Sales,
Licensee

2019 2020 2021 2022

IP Morgage Loan 4,331 10,903 10,508 | 9,156

IP Guarantee 7,240 7,089 8,445 8,781

IP Invest 1,933 2,621 6,088 12,968

All 13,504 20,640 25,041 30,905
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Investment in Calculation of appropriate value for

kind investment in kind of technology

Technology Investment, Financial
securitization of technology, Loans set up
collaterall

Investment &
Loan

Establishment of| Commercialization of technology, promotion

strategies of corporate value, spin-off

Tax Donation, disposal, establishment of tax plan

and payment of tax
. Infringement of patent rights, default, and
Lawsuit
other

I Bankruptcy, establishment of asset assessment
Liquidation

and dept repayment plans
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Eq. (1) Royalty Method I Model Fomula

Technical Value =

Sales, X ( Royaltyrate
X ratio of technology
X adjustment coe f ficientl
X p ioneeringrate
X (1 —tax rate)

(1+7)?

i}l o)

Eq. (2) Royalty Method II Model Fomula

Technical Value =

Sales, X (Rational royalthrate
X Ratioof IP protection
X (1—tazrate)

(1+7r)

2 %)

n : Cash flow estimation period taking into
account the economic life of the target
technology

t:tyear
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Sales,

r : Discount rate (discount rate refers to the
rate of reduction used when converting
future cash flows for the target technology
to present value)

Sales

. Sales are also estimated by sales volume,
market share, and demand forecast.

Base royalty rate

: Median (or average) of similar case royalty
rates or industry-specific royalty rate

It year sales

statistics
Ratio of technology
: The proportion of the target technology
among all technologies that make up the
target technology product (service)
Adjustment coefficient 1
© A coefficient that adjusts the standard
royalty rate based on the evaluation of
factors influencing the increase or decrease
of the royalty rate, expressed as "adjustment
coefficient 1" in of the Royalty Method I
Model
Pioneering rate
: Adequate level of commercialization
(commercialization) cost for
commercialization (0-100%)
Rational royalty rate
. Percentage of base royalty rate adjusted to
adjustment coefficient 2
Adjustment coefficient 2
. A coefficient that adjusts the standard royalty
rate based on the evaluation of factors
influencing the increase/decrease of the
standard royalty rate. In Model II, it is
expressed as "adjustment coefficient 2."
Ratio of IP protection
. The proportion of target intellectual property
in products (services) subject to sales
estimation (0-100%)
Effectiveness of IP
. Ratings for the effectiveness and transaction
potential of technology (intellectual property)
(0-100%)

ARV e =T g A% AF
H 29EE 5= 201449 71677 ARote| =
A AZ AANENLL, 2EEE A2E F7H= FHk]

olol

522

202190°] Table 4 £ Zo] BAARE 7§45t

Table 4. Royalty(Rovyalty statistics by industry)

Industry ]\elrmg? Aver Min. Z?xtlt QD)(@2)(@Q3) Top5 Max
data | %8¢ 5% B By | By | %
C10 10 |3.62{1.00{1.00|1.63|2.50(4.50|8.95| 10
C20 63 [4.17]1.66|2.24(3.00(3.84| 5 |7.45[12.8
C21 79 [7.44|3.00|3.45(5.00{6.00/10.00|14.10{15.00
C22 8 13.25/2.50(2.50{2.88|3.00(3.25[4.65| 5
C23 31 |2.96(2.00|2.00|2.00|2.50|3.00{5.25| 10
C24/C25 19 14.02{1.00|1.68|2.50{3.00|5.00(9.10| 10
C26 127 |3.72|1.00{1.15|2.50(3.00|5.00|5.84|22.5
C27 28 13.99(1.00(1.50|2.00|4.13]5.00|7.60| 10
C28 48 13.35[1.00{1.27|2.50{3.00|3.00|9.30| 10
C29 109 | 3.4 {1.00{1.20{2.00|3.00{5.00{7.00| 10
C30 129 |2.95]1.25|1.50{2.00{3.00{3.00{5.00| 10
C31 12 |3.86{2.00(2.28|2.88|4.00(5.00|5.14| 5.3
C33 13 | 4.3 {1.00(1.60|2.50{3.00{5.00(10.00| 10
E37/E38/E39 | 19 |4.89(2.00|2.00|3.00{5.00{7.00|7.00| 7
F41/F42 19 |3.27{1.00|1.00|1.75(3.00{5.00|5.00| 5
J58 114 (12.38/1.00{1.50{3.00|5.00|25.00{30.00| 37
J61 8 |5.81/2.50(3.03(4.75|5.00(6.25(10.00| 10
J62 37 |3.77(1.50{2.00|2.50|3.00{4.00{9.20| 15
All 873 |5.05/1.00{1.50|2.50{3.00|5.00{15.00] 37
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Table 5. Comparative table of royalty
model

method I, II

Sort. A common factor| A discriminating factor

Ratio of technology,
adjustment coefficient 1,
Pioneering rate

the economic life
of technology,

Royalty Method 1|
Model

A, AR YAre] Bl o, sfEEore] A
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Table 8. Calculation table of effectiveness of IP

Sales,
Corporate tax, . .
Royalty Method tax rate, Raf_IOHz;l royalty raFe, Sort. Evaluation Category Score
1 Model discount rate r Ratio of IP prqgtctlon
adjustment coefficient 2 Possible nullity of novelty or (5points
kecurity off progressiveness scale)
rights | possible invalidity due to other | (5points
Table 6. Calculation table of Adjustment coefficient 2 factors scale)
 [Possible protection of the producf (5points
Evaluation Score Possibility (service) scale)
Sort. C Rights of i ¢ ;
ategory 1 2 3 4 5 protectionApproprlateness of Domestic and| Gpoints
; N of rights Foreign Intellectual Property scale)
nnovativeness Portfolio Establishment
Differentiation Ease of discovery and proof of | (5points
Technic substitution Ease .Of infringement scale)
exercise
ality Possibility of rights Possibility of restriction on (5points
Prospectivity exercise of rights scale)
Revelation Intellectual Dispute and license activity (Sptl)lin)ts
Intensity of market TProperty scale
titi ransaction n o (5point:
compek on Marketability Activity of patent applications spc):llg)s
Marketa i outlook (Total
bility a growth outloo Effectiveness of IP S O)E/L 40
" Busine| Demand core
ss Sensitivity
feasibility Production _ = - ol -
Ease of use 3.5 7|'X|Icr':>l7|' AI'EﬂE %°|_|' Ictiﬂ'Eé HleL T'_'*—-!
Pl’OfitabilitY 3 ) 5. 1 El:él H |JT'L _{?_'I
Acquired value(score) Total Score )
AU AROIA 24T 71471187} ARTtol=
of| A Zﬂ/‘]ﬁ} i‘x‘ﬂ*xﬂﬁﬁ [ 2dE& A&35 AE 712
Table 7. Rational royalty rate interpolation method o= 3o} Wrlass 2AEZAY [ Bdo] 285ty
ot (A7) X lhoqmeed o, Rl & HEE BRIskEon e, 24
Rational ~ |value-Base)/(Max.-Base)], Acquired value>Base ZAY I 2d ALA] "HQs5t XAAQAF HoH|= X]4]

royalty rate

R'l + (En - R'l) X [(Acquired

value-Min.)/(Base-Min.)], Acquired value(Base

(QZ)Rm obtained from Table 4.
(QS)R;; obtained from Table 4.
QDR obtained from Table 4.

Acquired value obtained from Table 6.

Min. 10 points
Base 30 points
Max. 50 points
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Table 9. Comparative case control variables of the
Royalty Method I and II models

Sort. Value
The economic
life of 7
technology(Year)
Ratio of 1P
protection(%) 70
Estimated sales | 15t | 2nd | 3rd 4th | 5th | 6th | 7th
(Unit :KRW 100 Year | Year | Year | Year | Year | Year | Year
million) | 166 | 341 | 523 | 713 | 912 | 934 | 860
Corporate
tax(Unit :KRW 1 2 2 3 4 4 4
100 million))

Table 10. Comparative case manipulation variables
of the Royalty Method I and II models

Sort. A CASE B CASE C CASE
Acquired value
obtained from
Table 4. >0 40 10
(Points)
Effectiveness of 50
IP (%)

3.5.2 ZHH JIXIH7t Zut
ELETAN 1 24 &89 3¢ 7e7H4] 92 4
Z517] 918l Eq. (1) 2LEEFAY [ Bd Ao 7t
245 483tk
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Table 11. Value of technology valuation when
applying the royalty method I Model
(Unit :KRW 100 million)

Sort. Value
Base royalty 5
rate(%)
. Adjustment
FmalRitc;yalty coeffiecient 1 120
(%)
Pioneering rate
) 100
Discount rate r (%) 14.79
Value of
. 88
technology valuation

ojflol= &2 dld7lE Wrtass RIETAN 11
Telo] HgAIAEH Table 12 3 Zo] AAHc}.

Table 12. Technology value factors when applying
the royalth method II Model
(Unit :KRW 100 million)

Sort. A CASE ‘ B CASE | C CASE
Sal Yearly sales
ales obtained from Table 11.
Acquired value
obtained from Table 4. 50 40 10
(Points)
@R, 6
Royalty
statistics by
industry(%) (Q3)R3 LY
at Table 5.
QLR 5
Rational royalty rate (%) 10 ‘ 8 | 6
Ratio of IP protection (%) 70
Final Royalty Rate (%) 7 ‘ 5.6 | 4.2
Discount rate r (%) 14.79

AL 2 AR wEt FE4 2dEE
10%°lA4 24 6%7} =3, XAAL BoH)E 70%S &
h, HE 2IELS 4.2%0014 7%HASE 2A =t
Table 12014 4F&H 845 tYUste] A,B,C CASES]
71&7H)E FelEE ol Table 13, 14, 159 22 7]
&7 7S 4 4 Stk

= ==



SHHEOF A AAE 71t A NS Sk A% 71e JEIEE 2 A 8 I 2EETAY 1E SHeE

Table 13. Value of technology valuation at A CASE
(Unit :KRW 100 million)

Table 15. Value of technology valuation at C CASE

(Unit :KRW 100 million)

Sort Ist | 2nd | 3rd | 4th | 5th | 6th | 7th Sort Ist | 2nd | 3rd | 4th | 5th | 6th | 7th
ort. Year | Year | Year | Year | Year | Year | Year ort. Year | Year | Year | Year | Year | Year | Year
Royalty Income |11.62(23.87 [36.61|49.91|63.84 |65.38| 60.2 Royalty Income | 6.97 |14.32(21.97|29.95|38.30|39.23|36.12
After-tax Rovalty 16 6515187 34.61|46.91|59.84| 61.38| 56.2 Aft?;:jj;f‘(’g)ah 5.97 |12.32|19.97|26.95|34.30| 35.23| 32.12

Income (A)

Current price

. . .. [0.8712(0.758900.6611{0.5759(0.5017/0.4371{0.3808
coefficient (B)

Current price
coefficient (B)*

0.8712)0.75890.6611(0.575900.5017/0.4371/0.3808

Current value of]

Current value of]

5.20259.351313.2002/5.5195/17.2117/15.398012.2306

royalty income | 9.25 |16.60|22.88(27.02|30.02|26.83|21.40 royalty income
(C=AXB) (C=AXB
Effectiveness of Effectiveness of
intellectual 50 % intellectual 50 %
property (D) property (D)
Current Current
technology value| 4.63 | 8.30 |[11.44|13.51|15.01|13.41{10.70 technology value|2.6013l4.6757|6.6001(7.75988.6059(7.69906.1153
(E=CXD) (E=CXD)
Value of Value of
techno%ogy 77.00 techno%ogy 44.06
valuation valuation
(F = ZE) (F = 2P

Table 14. Value of technology valuation at B CASE
(Unit :KRW 100 million)

7th
Year

6th

Year

4th

Year

5th

Year

3rd

Year

2nd
Year

st

Sort.
Year

Royalty Income | 9.30 [19.10]29.29|39.93|51.07 |52.30|48.16

After-tax Royalty] 44.16

Income (A)

8.30 [17.10{27.29(36.93 |47.07 | 48.30

Current price
coefficient (B)*

0.87120.7589(0.6611(0.57590.5017/0.4371{0.3808

Current value of|
royalty income
(C=AXB)

17.2271|129744| 18 0410| 21.2686| 23.6180| 21. 1134 168151

Effectiveness of
intellectual
property (D)

50 %

Current
technology value[3.6136/6.4872/9.0205|10.6343 |11.8090|10.5567(8.4076

(E=CXD)

Value of
technology
valuation
(F = XF)

60.53

3.5.3 DY JIXIGIt 24

7 Rdo] oA g7 24-50] HFEH] vA=
FTFE BT 2 Table 16 7 2o 1 Y824 W

8o thest 2k

Table 16. Comparative table of royalty method I, II

model
(Unit :KRW 100 million)
Value of
Sort. technology Factor
valuation
Royalty Method | Adjustment coﬂefficient 1:
Model 88 120%
Pioneering rate : 100%
Adjustment
77 (A CASE) coefficient 2 :
MAX
Effectiveness ;
of intellectuall Adjustment
60.53(B CASE) operty = coefficient 2 :
Royalty Method P EO%Y BASE
II' Model Adjustment
44.06(C CASE) coefficient 2 :
MIN

154 (A CASE
BASE)

Effectiveness of intellectual
property = 100%, Adjustment
coefficient 2 : MAX
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