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ABSTRACT

Purpose: The purpose of this study is to analyze the current status and investigate relevant indicators so
that R&D performance evaluation suitable for government—-funded research institutes can proceed. A suitable
performance evaluation model was presented based on the surveyed indicators. Based on the presented per-—
formance evaluation model, the importance was analyzed to calculate the weight for each indicator of the
performance evaluation model.

Methods: The method applied in this study presented a performance evaluation model based on the organiza—
tional performance evaluation cases of advanced overseas countries. By using the AHP(Analytic Hierarchy
Process) technique, the weight of each indicator of the performance evaluation model was studied.
Results: As a result of examining the indicators necessary for the evaluation model, focusing on overseas
cases, 13 evaluation items were derived. A weight was calculated for the importance of the study results.
And the scientific/technical research results showed the highest excellence.

Conclusion: Key indicators of performance evaluation suitable for government—funded research institutes were
derived and presented through detailed modeling in three stages. A realistic model that can objectively eval—

uate the performance of government—funded research institutes was proposed using the AHP technique.
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Table 1. Key evaluation criteria in SEI

Item

Indicators

Internationalization of Science and
Technology

International Paper Citations
Number of papers in foreign journals
Participation in international conferences

Linked exchanges between science
and technology fields

Number of patent citations in academic papers
Co-authors in other fields
Researchers move between different fields

Economic performance of science and
technology

Patent related indicators
Number of technological innovations
State of the high-tech industry

Impact of science and technology

Social Awareness of Science and Technology Resource Allocation
Positive and negative effects of science and technology
Regulation of science and technology

Academic background in science and
technology

Number of students in science and mathematics
Curriculum and academic performance evaluation

- Awareness of science and technology

Cultivation of Science and Engineers

Number of science and engineering college students,

- Current status of science and engineering degree graduates

Payment support for science and engineering students

R&D resources

Use of R&D expenses
R&D expenses for specific purposes
Current status of research equipment

Academic achievements of science
and technology

Number of papers
Number of citations
Number of Nobel Prizes

Manpower of science and technology

Number of scientific engineers,
Composition by career
Source of funding

(Source : Jung, GT, 2015)

w2 AR Ale YT 7)< A(NIST : National Institute of Standard and Technology)o] 3218 & Htk
% 7NARI(ATP : Advanced Technology Programs)ellA:= ©@7], £7], A7 &8sl A3E SA3 o

Té
|
wjE 7
etk

2

¥ e oy
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= AN, ZRAEA, 318713, §AlVle Y ol TS =k $7] Brks RA] grE ¢ Y
37, AR 713, Al 561, St At R 3Ake A S-S 7R 7] 7] A ARl 3
|55 o] &g Ak o] Wist AAIA A A dgast ol FHE Erk olol tig Al Ul-8-& Table 26 4]
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Table 2. Key evaluation indicators at NIST

Short-term Middle-term Long-term
"+ Project goal - Commercialization situation
- Necessary funds - New and advanced products . Sales status
- Management support - New process . Use of technology
- Equipment and support - New business opportunities . Industry change
+ R&D partner - New partnership . Economic ripple effect
- R&D promotion - Patent . Social ripple effect
Employment Opportunities - Academic achievements . Diffusion effect to other
- Innovative technology - Company growth dustries
development
(Source : Jung, GT, 2015)

FUHA AR AFCIIA 5, FIA 5, ATA 5, AT, ABA AR 6F(E 5, BEIAGE, T
W 535 7, 78] 5559 7, 39AE FUPHEAY, AEAE AL, 7T @ AR 2F01ETHY, 7
ETENS F 127 NE ARZR o], A AlqUA|1kd7|E /7] H(INEDO @ New Energy and
Industrial technology Development Organization)™ ZA4FA o] Foels Ao thele] Hr71=S 43

ol glo} Azhel W 9w, Arhel T4, AR HRE AN AU 5 Fe BdEes 4
A Q) AT RFFRE BE T 5, 53, 43 743 U 5 Auseiel A8, A3l i Edeln
© gz AR g S ATk oRel e AEe) AA A7} AFEcke) ATNEE el S| B

a7t JeAE B7PIELR shar vk ol it W82 Table 3.2 He|sk3inh

Table 3. Key evaluation criteria in NEDO

Item Indicators

- Number of publications

- Appropriateness of obtaining a patent
dissemination of achievements - Acquisition of basic patent

- Foreign Patent

- Response to standardization of performance

- Measures to ensure the public nature of performance;

ublicity of performance . . ..
b Y P - Measures against dissemination

- Expected level of impact of performance
- Result of ripple performance

- Promotion of R&D

- Effect on ripple

The ripple effect of performance

-+ Reduction of expenses
Scenarios of commercialization - Time until commercialization
- Prospect of economic effect

(Source : Jung, GT, 2015)
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Table 4. A model for performance evaluation

Stage 1 Stage 2 Stage 3
Need for R&D
Challenges in R&D field goals

Number of Papers and Patents per

Scientific/technical Researcher

Excell i h | U
research results xcellence in research results Profitability of research results

Growth potential of research results

Possibility of technology
commercialization

Management's innovation strategy

Effectiveness of research activity R&D intensity

resources R&D manpower share

Feasibility of conducting research Share of R&D cooperation
Management excellence activities New Product R&D Investment Ratio

Organizational Management Budget
Efficiency of Budget Management Efficiency
Efficiency of R&D operating budget

Efficiency of Workforce Operations

public interest

Excellence in the social and | Responsiveness to future changes

public interest Contribution to national development

The proliferation of infrastructure
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Table 5. Weight for items

[tem Result of weights
1.Scientific/technical research results 0.6693
1.1 Need for R&D 0.1591
1.2 Challenges in R&D field goals 0.2140
1.3 Excellence in research results 0.1996
1.3.1 Number of Papers and Patents per Researcher 0.0401
1.3.2 Profitability of research results 0.0437
1.3.3 Growth potential of research results 0.1156
1.4 Possibility of technology commercialization 0.0964
2. Management excellence 0.1255
2.1 Management's innovation strategy 0.0328
2.2 Effectiveness of research activity resources 0.0185
2.2.1 R&D intensity 0.0107
2.2.2 R&D manpower share 0.0078
2.3 Feasibility of conducting research activities 0.0265
2.3.1 Share of R&D cooperation 0.0138
2.3.2 New Product R&D Investment Ratio 0.0126
2.4 Efficiency of Budget Management 0.0187
2.4.1 Organizational Management Budget Efficiency 0.0038
2.4.2 Efficiency of R&D operating budget 0.0148
2.5 Efficiency of Workforce Operations 0.0288
3. Excellence in the social and public interest 0.2051
3.1 public interest 0.0514
3.2 Responsiveness to future changes 0.0769
3.3 Contribution to national development 0.0550
3.4 The proliferation of infrastructure 0.0216
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