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Improvement on performance management through quantitative
evaluation method for technologies acquired from defense offset
program
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Abstract This paper presents the quantitative evaluation method for technologies acquired from the defense offset
program. We firstly deduced the consideration in development by gathering the opinions of 128 experts by conducting
a survey. Next, we made up an additional 49 experts for developing a performance management system of the offset
program. The management system covered 4 technology fields which are defense R&D, depot maintenance,
performance improvement, and manufacturing. The development procedure was composed of 4 parts: setting-up of
work process, defining performance indicators, calculating weighted values of each indicator, and devising quantitative
method. The results of this research could be used for enhancing the effectiveness of the offset program in 3 ways:
establishing a systematic work process after acquisition of technology in offset program, establishing the positive
feedback architecture by providing incentives to superior institute or company which is appointed through quantitative

performance evaluating, and publicizing and promoting quantified outstanding performances for contributing to
advance the offset program.
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Table 1. Definitions of performance for defense offset & g 57)% wel ZEAZ~ T
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Performances which are acquired from offset - 7H == E}\] O}-)‘ )"_‘Uq kﬂ_r 7H ET/]-XO—‘EL 01}}‘/\]—
Oupus | contret 57k 95 R A, Dajel s 2B
ex) technical data, equipment, etc. ~ _ - - - _
: : : < A8 NS B8, B=2d AAREE VA A
Primary performances which are derived from _ ]
mpacts | Outpus 9 $A2 $RHG, sAen sl Aste
, patents, seminar, etc. _ - -
ex) paper, patents, seminar, etc AR 2227 sabely] 98 Akt wots nlEsdn)
Macroscopic performances which are derived
from use of offset technology
Outcomes . . .
ex) cost reduction effect, securing maintenance 32 %ﬂfol 7||:é'-|
capability, etc. )
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Table 2. Development process

Description

Literature Research and Analysis
1" Step ) ) o . .

- Basic studying for investigation, analysis, and evaluation of performance
2 Step Experts Interview

- Selecting experts for each major institute and executing interview
3 Step Delphi survey

- Doing a survey for deducting performance indicators
4 Step Factor Analysis

- Determine final indicators and make a hierarchy structure
5 Step AHP(; Analytic Hierarchy Process)

- Determine weighted values for each indicator
6" Step Setting-up quantified performance management system for offset program
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Table 3. Results of Factor Analysis(Defense R&D Tech.)

Top Indicator Bottom Indicator Factor 1 Factor 2
Substitutability of Imports 0.4956 0.0288

Improvement of Weapon System Performance 0.7376 0.2901

Military Impact

Contribution to Localization 0.8221 0.0255

Enhancement of Weapons Capability Improvement 0.6699 0.2864

Improvement of Research Effectiveness 0.0955 0.4157

Technicality Technology Level 0.1358 0.6512
Contribution to Technology Development 0.0448 0.7464

Contribution to Advancement of Technology 0.2727 0.7762

Enhancement of Product Development Capability 0.3495 -0.0209

Etc. Reduce of Research Period -0.1226 0.2282
Spread of Acquired Technology 0.2488 0.3057

Table 4. Results of Factor Analysis(Depot Maintenance Tech.)

Top Indicator Bottom Indicator Factor 1 Factor 2
Enhancement of Operational Capability 0.4928 0.3787

Military Impact Enhancement of Maintenance Stability 0.7343 0.2381
Enhancement of Weapons Capability Improvement 0.7424 0.0507

Substitutability of Oversea Maintenance 0.2285 0.6574

Industrial Impact

Secure of Maintenance Amount 0.1502 0.6754

Domestic Maintainability 0.1333 0.1724

Cost Reduction Effect -0.0191 0.2738

Etc. Efficiency of Maintenance 0.1312 0.0907
Utilization of Maintenance Tech. 0.2367 -0.0291

Contribution to Vitalizations of Defense Industry 0.2010 0.3845

Table 5. Results of Factor Analysis(Performance Improvement Tech.)

Top Indicator Bottom Indicator Factor 1 Factor 2
Enhancement of Operational Capability 0.6820 0.1703

Maintainability Enhancement of Maintenance Stability 0.7956 0.0393
Efficiency of Maintenance 0.8523 0.1834

Utilization of Tech. 0.3283 0.7817

Military Impact Enhancement of Weapons Capability Improvement 0.0052 0.7711
Improvement of Weapon System Performance 0.0879 0.6170

Operation-Cost Reduction Effect 0.2829 0.0280

Contribution to Service Life Extension 0.1944 0.1990

b Substitutability of Imports 0.0195 0.0655
Enhancement of Weapon management Capability 0.2321 0.0549
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Table 6. Results of Factor Analysis(Manufacturing Tech.)

Top Indicator Bottom Indicator Factor 1 Factor 2 Factor 3
Substitutability of Imports 0.5975 0.5610 0.0406
Market Accessibility 0.8179 0.0219 0.1040

Marketability
Contribution to Market Extension 0.5984 0.0968 0.3441
Contribution to Vitalizations of Defense Industry 0.4965 0.0323 0.3066
Increase of the Total Sales -0.0046 0.6488 0.0022

Industrial Impact

Cost Reduction Effect 0.0870 0.7398 0.1514
Enhancement of Product Development Capability 0.4594 0.2028 0.5710

Technicality
Contribution to Advancement of Technology 0.1065 0.0450 0.7720
Effect of Creation of Jobs 0.3285 0.1946 -0.0462
Enhancement of Production Ability 0.1887 0.0965 0.0365
Etc. Contribution to Localization 0.1530 0.1443 0.3257
Domestic Maintainability -0.0689 0.0232 0.1327
Contribution to Competitiveness of Company 0.2722 0.3038 0.3038

Table 7. Weighted values of each indicator

(Defense R&D Tech.)

Table 9. Weighted values of each indicator

(Performance Improvement Tech.)

Top Bottom Indicator Top Bottom Indicator
Indicator Indicator
Substitutability of Imports Enhancement of Operational Capability
(0.1835) Maintain-ab (0.5087)
- Improvement of Weapon System Performance an_l _am—a Enhancement of Maintenance Stability
Military ility
I ; (0.3710) (0.4449) (0.2396)
mpac .
© 4}103) Contribution to Localization Efficiency of Maintenance
' (0.2326) (0.2517)
Enhancement of Weapons Capability Improvement Utilization of Tech.
(0.2130) Milit (0.3132)
Improvement of Research Effectiveness rary Enhancement of Weapons Capability Improvement
Impact
(0.1355) (0.5551) (0.3016)
Technology Level ’ Improvement of Weapon System Performance
Technicality | (0.4371) (0.3852)
(0.5597) Contribution to Technology Development
(0.2278) Table 10. Weighted values of each indicator
Contribution to Advancement of Technology (Manufacturing Tech.)
(0.1996)
I ;Opt Bottom Indicator
Table 8. Weighted values of each indicator naicator —_—
. ubstitutability of Imports
(Depot Maintenance Tech.) (03914)
Market Accessibility
lnc;l;::):tor Bottom Indicator Ms_rllfet' (0.1492)
ability Y .
Enhancement of Operational Capability (0.3655) ﬁ]o;;r;gl)mon to Market Extension
(0.4355) ——— PR
Military Enhancement of Maintenance Stability ﬁ]o;(t)rzltzn)ltlon to Vitalizations of Defense Industry
I t 0.3128 -
fmpac ( ) . Increase of the Total Sales
(0.6262) . Industrial
Enhancement of Weapons Capability Improvement Impact (0.5600)
02517) P Cost Reduction Effect
(03502) (0.4400)
Industrial (S(;ﬂ;;ti?)tablhty of Oversea Maintenance Enhancement of Product Development Capability
Impact - - Technicality | (0.6540)
(0.3738) (S()cc;;rg(;)of Maintenance Amount (0.2844) Contribution to Advancement of Technology
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Table 12. Result of Case Study
Top Bottom Weighted S Performance
Indicator Indicator Value core Score
Substitutability of Imports
(0.3710) 0.0808 10/10 0.8080
. Improvement of Weapon System Performance
Military (0.2326) 0.1634 4/10 0.6534
Impact Contribat Localinat
0.4403 ontribution to Localization
( ) 0.2130) 0.1024 6/10 0.6145
Enhancement of Weapons Capability Improvement 0.0938 /10 0.7503
(0.1835) : :
Improvement of Research Effectiveness
(0.4371) 0.0758 10/10 0.7584
Technology Level 0.2446 10/10 2.4464
Technicality (0.2278) ] )
(0.5597) Contribution to Technology Development
(0.1996) 0.1275 8/10 1.0200
Contribution to Advancement of Technology
(0.1355) 0.1117 6/10 0.6703
Total Score 7.7213 / 10
Grade B+
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