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In this paper, quantitative and systematic procedures for establishing Key Performance Indicators (KPI’s) of R&D departments 
are presented. The proposed methodology is composed of 4 steps : 1) identification of critical success factors, 2) identification 
of potential KPI’s, 3) determination of KPI’s and 4) monitoring and execution. A Strategy Map has been presented to better 
align KPI’s with a company’s competitive strategies. Also, Analytical Hierarchy Planning (AHP) is used to determine weights 
of KPI’s and Data Envelopment Analysis (DEA) is used to analyze the effectiveness of R&D departments. To demonstrate its 
validity of the proposed method, it has been applied to the R&D divisions of a semiconductor company.
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2. 성과지표 수립 방법론
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<Figure 1> Framework of Establish Performance Indicator[7]

.

<Table 1> Establish Steps of Performance Indicators

Draw of
Critical
Success 
Factors

Draw of Critical Success Factor (CSF)
 - Analysis of Business Environment : Analysis 

of External Environment and Internal Capacity 
 - SWOT Analysis
 - Strategy Analysis
 - Interview of Executive Manager

Draw of 
Candidate 

Performance 
Indicator

Draw of Candidate Performance Indicator
 - Process Analysis
 - Analysis of Existing Performance Indicator  
 - Brainstorming  
 - Working-level Interview
 - Grouping of Performance Indicator

Performance 
Indicator 
Making

Evaluation of Performance Indicator 
 - Relationship analysis of Performance Indicator
 - Strategy Map Performance Indicator Making
 - Performance Indicator Analysis : AHP 

(Analytic Hierarchy Process) 
 - Definition of Performance Indicator

Performance 
Indicator 
Execution

Performance Indicator Execution 
 - Data Gathering
 - DEA (Data Envelopment Analysis) 
 - Deliverable Output 
 - Assessment operation Planning 
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<Figure 2> Key Success Factors
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2.3 성과지표 수립
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3. 성과지표를 이용한 R&D 부서 평가
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<Figure 2> .  

3.2 2단계 : 후보 성과 지표도출
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<Figure 3> Process Analysis of R&D
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. <Table 2>
<Table 3> .

<Table 2> Grouped Criteria of Performance Indicators

Group Name Key criteria

Business
Strategy

and Economic 
Viewpoint
Indicator

Initiative Technology Development 
Diversify Products Strategy
Development Possibility (Vision)
Forecasting of Product Marketplace
Appropriacy of Investment Scale
Forecast Profit
Investment Rate of Return 
Recovery of Capital Period

Skill Indicator

Accumulation of Technology
Urgency of Development
Effect of Development Skill
Process Effectiveness 
Product Commercialization by Development Skill

Customer
Satisfaction and

Marketability
Indicator

Product Quality Improvement
Customer Claim 
Customer Lead Time
Customer Needs Performance
Scale of Market
Stability of Market
Growth of Market
Market Share

R&D
Organization

Indicator

Development Result 
Secure Development People 
Development Facilities/Equipment  Holdings
Ability of Development People
Development Teamwork 

<Table 3> Derivation of Candidate Performance Indicators

Business 
Strategy

and
Economic 
Indicator

Customer Differentiated Product, Commercialization 
Item, Product Review Time, Total Yield, Product 
Cost Reduction Rate, Development Cost, New Pro-
duct Sales Rate, Personal Expenses by Project, In-
vestment Cost by Project, Material Cost by Project, 
Quality Failure Expenses Rate

Customer 
Satisfaction 

and
Marketability

Customer Claim Rate, On Time Delivery, Sample 
Lead Time, Accuracy of Demand Forecast, Product 
Review Time, Differentiation Pkg., New Product 
Market Share Rate

Skill
Indicator

Development Lead Time, Number of Patent, Engi-
neering Run(ER) Loss, Engineering Run(ER) Failure 
Rate, Product Review Time, Shipment Quality Fraction
Defective Rate, Shipment Quality Reliability, Mask 
Number, Design Change Number, Number of Develop-
ment New Product, Basic Design Skill Possession Rate, 
Process Capacity Index, Ramp Up Yield, Total Yield, 
Internal Claim Rate, Quality Improvement/ Accident 
Prevention Rate, Test Analysis Receipt Number, Quality
Failure Cost Rate

R&D 
Organization

Indicator

Development People Participation Rate, Basic Design 
Skill Possession Rate, Technical Document Enroll-
ment Rate, Business Adjustment Rate, Average Number 
of Design 

3.3 3단계 : 성과 지표 수립

<Figure 4>
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<Figure 4> Strategy Map
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AHP <Figure 5>
.

<Figure 5> Weighted Value by AHP

<Table 4> Definition of Performance Indicators

Business 
Strategy

and
Economic 
Viewpoint

Commercialization Item(Product Item)
Development Cost
Total Yield
Product Cost Reduction Rate
New Product Market Share Rate
Differentiation Product Market Share Rate

Customer 
Satisfaction

and
Marketability

Customer Claim Rate
On Time Delivery 
Accuracy of Demand Forecast
Spec. On Time Delivery
Differentiation Pkg.
Sample Lead Time

Skill

Development Lead Time
Number of Patent
Engineering Run Failure Rate
Engineering Run Loss
Number Product of Mask
Number of Development New Product
Basic Design Skill Possession Rate

R&D
Organization

Development People Participation Rate
Average Number of Design
Business Adjustment Rate
Technical Document Enrollment Rate

<Table 4>
. 

. 

3.4 4단계 : 성과지표 실행

. 
DEA . 

A 5
.  

<Table 5> .

<Table 5> Data Collection of Performance Indicators

Items Unit A B C D E

Business 
Strategy and

Economic 
Viewpoint

Commercialization 
Item(Product Item) ea 36 18 24 23 43

New Product
Sales Rate % 69.2 31.4 62.4 32.7 97.3

Customer 
Satisfaction 

and
Marketability

Development 
Lead Time % 72.2 71.4 63.6 74.3 -

On Time Delivery % 77.6 83.4 85.4 79.4 83.0
Accuracy of

Demand Forecast % 39.6 36.1 36.5 31.1 15.7

Skill

Number of Patent ea 177 62 62 48 -
Engineering Run Loss ea 688 404 139 407 -

Number Product of 
Mask ea 1412 930 140 759 -

Number of 
Development New 

Product
ea 16 7 5 8 24

Development People 
Participation Rate person 392 117 84 129 5

R&D
Organization

Development People 
Participation Rate person 392 117 84 129 5

Average Number
of Design ea 16 7 5 8 24

Business 
Adjustment Rate % 68.4 67.2 77.7 50.2 -

Technical Document 
Enrollment Rate % 59.4 59.3 54.7 46.2 -

. DEA DMU(Decision Making 
Unit) /

. 
<Table 5>

DEA . DEA 
LINGO . DEA 

A 79.29%, B 68.25%, C
77.23%, D 80.01%, E 46.01%
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