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Abstract The purpose of this study was to contribute to understanding the level of operational efficiency
and establishing improvement plans by analyzing the relationship between the input and output factors
of institutions that have established research facility equipment as a government R&D support project.
This study analyzed the operational efficiency of institutions with research facility equipment that has
not been covered in previous studies. DEA (Data Envelopment Analysis) was conducted through the main
input and output factors of the institution with research facility equipment to measure and analyze the
efficiency. The characteristics of efficiency and the main causes of inefficiency were analyzed by
measuring the technological efficiency, net technological efficiency, and scale efficiency, which can be
confirmed by their difference. Through operational efficiency analysis, inefficient institutions can be
provided with opportunities for comparison and benchmarking with efficient institutions. Through this,
it is possible to assess capabilities and set development directions compared to efficient institutions. The
operational efficiency of research institutions can be provided to stakeholders related to research facility
equipment for supporting institutions with research facility equipment and establishing policies related
to performance evaluation. These results will provide a foundation for establishing policies and
strategies based on the performance evaluation methods and indicators of research facility equipment
institutions, helping those in charge make optimal decisions.
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Table 1. A Prior Study on the Efficiency Analysis of
Research Performance Using DEA
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Fig. 1. Research model
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Table 2. Criteria for investigation

Classification Criteria for investigation
Acquisition .
q National R&D
resources
Acquisition method | Purchasing Research Facility Equipment
. Main research facilities equipment
Equipment X . e .
S (including auxiliary equipment and
classification e Joes
auxiliary facilities)
Acquisition .
More than 30 million won
Amount
Utilization Utilization, underutilization, idle
status (excluding disuse)
National and public research institutes,
government-funded research institutes,
local government-funded research
Type of institutes, universities, other public
institution institutions, and others (excluding private
enterprises, private medical institutions,
and hospitals affiliated with private
universities)
Retention An institution with two or more research
Facility Equipment | facilities equipment
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Table 3. Operational performance and input index of
research facility equipment

Input Data
Total budget for direct
Unit: 1 expenses related to the
Budget a1 . e
million won | operation of research facilities
equipment
P | dedicated to facili
Operational The number ers‘onne N 1c1? o tactity
equipment operation and
personnel of people .
maintenance
Number of
umber o Number of equipment
research
. EA operated and managed per
equipment per
person
person

Table 4. Output Index of Operational Performance of
Research Facilities

Output Data

Equipment Sum of actual operation time and
Utilization % auxiliary operation time performed for
Rate the use of facility equipment
Unit: 1 | Total annual usage fee incurred by
Earnings million | using research facility equipment to
won external institutions or companies
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Table 7. Scale Efficiency Analysis

Classification ~ Frequency % Average i;?i?gi
100% 11 14.10%
90% Range 27 34.62%
80% Range 20 25.64% 87.15 13.04
70% Range 12 15.38%
70% Less than 8 10.26%
Sum 78 100.00% - -
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Table 8. Efficiency Analysis Results by Institution

Type
Institutional type | CCR(TE) BCC(PTE) Scale
efficiency
Governmer'nt-h.mded 57.65 71.28 79.29
research institute
National a.nd public 73.89 76.64 94.50
research institutes
Other public 63.15 73.07 87.52
institutions
Local
government-funded 62.44 69.18 90.71
research institute
University 60.94 64.51 91.85
etc. 53.82 62.83 86.45
Average 59.95 68.59 87.15
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