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Technology Valuation Evaluation Model of Decision Making System using Income
Approach for Commercialization in LNG Plant Construction

Park, Hwan Pyo* - Han, Jae Goo' - Chin, Kyung Ho'
'Construction Management & Economy Research Division, Korea Institute of Civil Engineering and Building Technology

Abstract : The proportion of investment in national R&D projects in construction and transportation has been
increasing continuously; in terms of the size of R&D projects, there are many medium— to large—sized projects
of over KRW 10 billion, However, in spite of such continuous increase in R&D investments, there are many
technologies developed but not commercialized, i.e., the quiescence of technology. Accordingly, it is necessary
to link the R&D results to commercialization by expanding the scope of R&D projects. In this context, this
study presented objective reference prices to be used in contracting/transacting technology and implementing
commercialization strategy by conducting technology valuations against on—going research projects with earnings
approach, and by estimating value of patented technology. Sum of free cash flow (business value) that can be
generated during the life of the technology was estimated as KRW 512 million by reflecting a discount rate of
16.34% to convert it into the present value, In addition, the technology value was computed as KRW 227million by
applying a technology factor of 44,39% to the above value. Based on the technology value estimated in this way,
it is necessary to establish industrialization and commercialization strategy of the technology.

Keywords : Technology Valuation, Income Approach, Sensitivity Analysis, LNG Plant Construction, Decision
Making System
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Table 1. Definition of Technology Valuation

Author Definition

. Measuring value attributable to technology among
Smith & Parr(1989)
entire values

Activity of developing financial tools to measure
relative value of technology acquired from the
Welch(1990) quantification of earnings, cost or risk occurred
during life of the technology by taking into

account monetary and time value

Activity of evaluating intangible technology by
indicating price, grade, point, opinion on the
Smith(1994) technology based on reviews of technological/

business feasibility and marketability of the

technology
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Table 2. How to Valuate based on Technology Completion

Value Step How to Valuate Accuracy
High Commercialization Market/Earnings High
Development .
Earnings/Market
' Completed )
Replacement Cost
In Development .
/Royalty Deduction
Low Startup Reproduction cost Low

% Source : Weston Anson and Donna Suchy, Fundamentals of Intellectual
Property Valuation : A Primer for Identifying and Determination Value,
2005 The ABA Section of Intellectual Property Law, 2005
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Table 3. Procedure and Details of Technology Valuation

Procedure Details

Technological superiority such as technological trend,
competitiveness level, title examination, etc.

Analyze . .
Quantitative analysis for market size, growth ratio,

Technology & its

. market share, etc.
Marketability

Quantitative analysis forearnings rate, time of market
entry,estimatedsale,etc.

Legal period of protection
Estimate Cited patent life time
Economic Life of | Quantification evaluation indicator for factors affecting
life of technology
Agreement & determination by experts

Technology

Estimate based on market share, elasticity of GNP,
. least square method

Estimate Sales ) ) ) ) , )
Estimate sales with expedients in business practice,

etc.

Prepare Pro
Forma Financial | Estimate assets & compute each title of account
Statements

Estimate factors in cash flow directly by reflecting

characteristics of the technology and business plan of

Estimate Free
Cash Flow

the project owner

Estimate free cash flow based on life of technology
(after—tax operating profit, depreciation, capital
expenditures, fluctuation of working capital, etc.)

Select technology group & variables used to estimate

Select Discount .
discount rate by corporate type/scale

Rate
Compute risk premium in commercializing technology
Calculate Present Values & Their Sum
Estimate . ) -
Select industrial technology factors for each industry
Technology o Lo .
Compute individual technological intensity
Factor
Compute amount " FCF
of technology Technology Value = t;‘lﬁ x Technical Contribution

value
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Table 4. General ltems Related to Patents of Technology to
Evaluate

Application | Application | Situation

e RETS No. Date of right

Decision—Making
System to Support 2011—
1 2011.11.08 | Registration
Project Management in 0115900 ¢ I

LPG Plant Construction

Decision—Making
System to Support 2013— o
2 ) 2013.02.13 | Application
Procurement in LNG 0015439

Plant Projects
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Table 5. Estimated Sales

(Unit: KRW million)
ltem 2014 | 2015 2016 2017 2018 2019
@ Domestic/
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market size
@ Adoption
curve (by year) 2.50% [13.50% [17.00% [ 17.00% | 34.00% | 16.00%
® Sales(®x @) 913 5217 | 7,366 | 8,150 | 17,531 | 9,235
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Table 6. Estimated Economic Life of Technology to Evaluate

Stage Estimation

Calculate cited
Stagel ) CLT 705: Q1 (3 years), Q2 (5 years)
patent life time

Evaluate factors
Stage? | affecting life of
the technology

Acquired value from the estimation: 65;
Reference: 60

Economic Life of the Technology
=Q1+(Q2—Q1)[(Acquired Value—Min. Value)/
Stage3 | economic life of | (Reference—Min. Value)], if Acquired Value

Determine

technology =Reference=3+(5—3)x(65—60)/ (100—60)
=5.5(years) =6 (years)
Apply economic life of the technology
(5years) as its useful life — economic life of
the technology (5years)< Legally remaining

Determine period (20years)

economically

Stage4 useful life of the | Considering market trend of project

technology management systems for LNG Plants
and possibility of emerging competitive
technology, estimate economically useful life

of the technology as 6 years

Determine period
Stageb | of calculating
cash flow

Byears, Possible to commercialize from 2014
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Table 7. Calculation of Technology Value

(Unit: KRW million)
Iltem 2014 2015 2016 2017 2018 2019
Free Cash | . ooy | A1140| n282 | 200 | 22153 6531
Flow
Present

Worth Factor 0.8595 | 0.7388 | 0.6351 | 0.5459 | 0.4692 | 0.4033

Present

Value n215 A843 A179 125 A1,010 | 2,634

PV Total 512

Technology 44.39%

Factor

Technology 207

Value
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Table 8. Sensitivity Analysis 1:Estimation of Technology Value

(Unit: KRW million)
Iltem 2014|2015 | 2016 [2017| 2018 [2019 | Total
Sales 457 2,608 7,366 |4,075| 8,765 (4,617

Sales Cost 205 1,171 3,307 |1,830| 3,936 |2,073

Sales/
Administrative | 217 |1,243| 3,509 (1,941 4,176 |2,200
Expense

Operating Profit | 34 195 549 304 654 | 344

After—tax Operating

. 30 173 451 259 532 291
Profit (A)

Depreciation Cost,

5 26 73 40 87 46
etc. (B)

Capital Expenditures

© 104 | 493 | 1,106 | A674] 1,105 [A855

Variation in Working

) 56 | 266 | 588 |A406| 579 |A512
Capital (D)

Disinvestment (E) 1,573

Free Cash Flow (F)

A125[1A560|A1,170(1,380(A1,066(3,276
(F=A+B-C-D+E)

Present Worth Factor

@) 0.8595/0.7388| 0.6351 |0.5459 0.4692 |0.4033

Present Value (H)
A108|A414| A743 | 753 | A500 [1,321| 310

(H=FxG)
Technology Factor (1) 44.39%
Technol Val J
echnology Value (J) 138

J=>HXI)

(2) LNG ZTHE ARie] oA A GA 28] 2-8u]&
(5.0%)
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