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Abstract >> Recently, low hydrogen carbon production technology is drawing in-
terest due to lower production costs. Although the pace of research in this field
has been accelerating, there is no well-established criteria for evaluation. The
most of current evaluation methods needs information related to technology.
However the technology is not enough to provide effective evaluation criteria be-
cause the technology is not fully developed. In this study, we propose an in-
tegrated Delphi-analytic hierarchy process (AHP) method and low carbon hydro-
gen production technology evaluation model. Experts opinion is used to provide
evaluation criteria for the technology. In this study, integrated Delphi-AHP meth-
od are utilized for determining factors and calculating their numerical im-
portance based on experts opinion. Then, sensitivity analysis is performed to
verify the robustness of the analysis and scenarios of potential changes. As
many as 11 factors are identified by Delphi method. Then, numerical im-
portance of the factors are calculated by AHP. Sensitivity analysis is performed.
It shows that intellectual property right (IPR) is always more important than oth-
er factors. This study proposes the numerical standard for the low carbon hydro-
gen production technology evaluation. The proposed model can be used for
technology evaluation or commercialization.
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Table 1. Analysis of previous literature

Classification Previous literature

A theoretical framework for the valuation of
technology

Theoretical
analysis

A study on a conceptual model for technology
valuation based on market approach

A study on web-based technology valuation
system

An empirical analysis on determinant factors of
patent valuation and technology transaction
prices

Empirical

. A case study on the technology valuation
analysis

methodology using discounted cash flow (DCF)

A case study on technology valuation of
e-commerce patented technologies

Development of valuation model on trademark
rights for intellectual property revitalization

Development of the technology valuation
analysis indicators using the delphi method in
the offset program

Development
of model

Technical value model and evaluation for smart
in vehicle network
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Table 2. Demographics characteristics of Delphi method

Main category Sub category Number
D Ph.D 2
egree
& Master 5
. 10 years more 4
Research experience
5-10 years 3

Open question for indicators

Layering the
indicators

2nd Selection for the indicators
Delphi {(Max 15ea)

Summary of
results

3rd Selection for the indicators

) (Max 3ea)
DEIPhI Summary of
results
4th Final selection for indicators
Delphi

Fig. 1. Flow chart of Delphi-method
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Table 3. Results of Delphi method

Main category| Sub category Meaning
The scope of rights is clear and
i h h of
Range of IPR wide a.ndt e strength o
Intellectual protection of the scope of
property right patent claims, etc.
(IPR) The registered right is likely to
Safety of IPR |be stably maintained without

being invalidated.

Pros and cons

Analysis of the pros and cons
for the technologies specified
in the IPR and competing
technologies

The originality, efficiency,
and possibility of pioneering

Technology | Distinction )
new technologies compared
to existing technologies.
Ability to develop into various
Expandability types of technologies
according to the needs
competitive edge of the price
Price and quality for competing
technologies
Incentives and regulations
Market Law under government policies
and laws
. Market size considerin
Market size & . £
growth potential and trends
structure
for the technology
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Fig. 2. Demographics characteristics of respondents (a) occu-
pation, (b) research experience, (c) degree and (d) job (duty)
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Fig. 3. AHP analysis results. (a) Main category, (b) sub category
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Fig. 4. Results of dynamic sensitivity analysis. (1) Range of
IPR, (2) safety of IPR, (3) pros and cons, (4) distinction, (5) ex-
pandability, (6) price, (7) law and (8) market size and structure

Table 4. The change of ranking and relative importance with dynamic sensitivity analysis

-20% -10% +10% +20%

Sub category Relative Ranking Relative Ranking Relative Ranking Relative Ranking
importance | (change) |importance | (change) |importance | (change) |importance | (change)

Range of IPR 0.176 1(-) 0.198 1(-) 0.242 1(-) 0.264 1(-)

Safety of IPR 0.160 3(V1) 0.180 2(-) 0.220 2(-) 0.240 2(-)
Pros and cons 0.161 2(A2) 0.151 3(A1) 0.130 (A1) 0.120 3(A1)

Distinction 0.048 8(-) 0.045 8(-) 0.039 8(-) 0.036 8(-)
Expandability 0.089 6(A1) 0.084 6(A1) 0.072 6(A1) 0.067 6(A1)
Price 0.155 41 0.146 41 0.126 41 0.116 4(V¥1)

Law 0.122 5(-) 0.114 5(-) 0.099 5(-) 0.091 5(-)
Market size & structure 0.089 7(V¥1) 0.083 7(V1) 0.072 7(V1) 0.066 (V1)
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