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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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<Table 1> Establish Steps of Performance Indicators

Draw of Critical Success Factor (CSF)
Draw of - Analysis of Business Environment : Analysis
Critical of External Environment and Internal Capacity
Success - SWOT Analysis
Factors - Strategy Analysis
- Interview of Executive Manager
Draw of Candidate Performance Indicator
Draw of - Process Analysis
Candidate - Analysis of Existing Performance Indicator
Performance | - Brainstorming
Indicator - Working-level Interview
- Grouping of Performance Indicator
Evaluation of Performance Indicator
Performance | Relationship analysis of Perforrpance Indif:ator
; - Strategy Map Performance Indicator Making
Indicator . .
Making - Perform‘ance. Indicator Analysis : AHP
(Analytic Hierarchy Process)
- Definition of Performance Indicator
Performance Indicator Execution
Performance | - Data Gathering
Indicator - DEA (Data Envelopment Analysis)
Execution - Deliverable Output
- Assessment operation Planning

& 2.91(Critical Success Factor : CSF)S E=Z3IT} o] &
AaliA 4 719E =ML Qe e A9 58



50 Nam Wook Cho - Tae-Sung Kim

(Threat) £.91-5 A8kl - iAol 7|9kste] 3lALe]  HE o] &ato] A4 F-29 FAd &84S H7tst

737 (Strength) ¥} 2F4(Weakness)S =&+ § SWOT(Strength, 7] #]3ll & <1504 DEA(Data Envelopment Analysis)

Weakness, Opportunity, and Threat)-4]S A AJ3HcE, SWOT 9] &8-S A¢telth DEAE &&35to] FA8 84S

Ao A= o g el 71l alat AP ecls Wi Rrtehr] feide dgAEet AEA gl dig Aovt

A5 B ok FAE AT QS EEEA Ak Fas ), A dAA EEE AEAEE EOE oY
AE} AEARE ot

22 EH MIX|E =& B Ao M AFNEEEY] AAAA AAA R FHE
ek 47 HAAE A A ST thE Hell A= A A E 4

A B AR FHE A% F A 9 A dAje dA 488 B 2 AFE HSskaxt sk

T TR AN AR S HERE dvh AAARY] F

Hits Zgsy] 9o & =iodes ZRAL 2439,

71E AR B4 2 AR dERE B S A 3. MUIX|EE 0|5t R&D A "7}

Qbgteh 29 A9 7P 712AQ APe VE AR

Aotk 7]E AMAE BAS BEYR Zaas BAe 2 AdMs BREA Ax 719 Ak A T

Zalate] s AP BEo QR yolay, AR F HEE At vk oA 7149 ArbE HAA

2} QB HE 23 T Ao Y3k 7k ArE £E  Fe AxEde] AE Gl EEshs SAEA, Ay

$th 7 The Ao A B AERS Ax T Ay GRS B9 AR T Aol o] FolAa gl

ARSE &3 T AT 1882 58 AAsteg.  ou QN B AdE Sk P AHE
Frkske ©l B ofelgol ATk webs A B

23 MIK|E 28 ] AHAEE W7 RUHY, g=dsia A5 A3RE 4
FA o2 st AAE FE] A& FAA L A

3PAE QAR AAE FEHetE dAlolth 2l B B =TellA AAE IR E wel =9dstaat .

A EEE FE AR e A YEd

B e Ay e STl Aol A 3.1 12K Y 4&5R0U EE

Aste o] AA Gk wepA A dAA EE FE A

R e} 229 A AFaolzke] ApAS Hale 7 7199 A A gEE AR TF LA

271 o EAE AR T/AE A=A E(Strategy Map) S B WFem vIds ol A . meps AR 5

ol g3t} pokach ek Aty AntnAe w9 M PR SR R AREeleR o= Ale] SaE

@ AAsE =4S B Y dekse) Azt 42 SHE et WY HEacls 7Y W -9

%
B, A 24 2 990

Development Improving Strategy Customer
Effectiveness

) Eag 5

e T old FEL AX AAAEES FAPT £ AT o SdEEe e Jeeds L 284
M= ATl TtEAE Foldr] fs ASA

Q]A]—ﬁ 2 2 (Analvtical Hi W Pl o AHP 9] -~ — Business Vale Increasing |

24 E ytical Hierarchy Planning; )o] &8 e 1 || T |

% Xﬂ ?}5}‘4 7:”%@1 ‘O’]}\}' 7‘::]_,23%% O]%E"]'O:] 7"1]- 8—]1}1\:]}\6] 5;‘3:0;‘1;? _—{ Cost Competitiveness |

F09le 1EAE At Y ANAE] He]A7) B T T

e oA o] wh-el A RN

Marketability & | —] Keep Key Customer |

T g:z;:;n:;rn _—{ Reconsideration of Market Canformity |

|

|

1 [

Technology Development Leadership

FYE YR ES BAY o AYstn B 9] I
e AR EE E3l A gA ol Frlr) o] FolAof s} L{ " competitive New Product |

ohA ek g A SEA A SR v EE B} | [ ]
i o2 Ags] % £ e A H £29 A | oromniton 7L Merknglerlsettecion :

—{ Integrated Information Infra

[e)
2 dlolg F3o] o]FojA ok st} ¥ dlo] <Figure 2> Key Success Factors



A Study for Establishing Key Performance Indicators of R&D Departments

<Figure 2>9} o] 157)7}
2 AAE, ARE R A
o] 474 BH o g BFEUL |

8918 <Figure 2>l 2.2F5}9]th

BN
N

TR AIAE 9 Ja4 0A
2 2390 Adle] A Al
AE7E, A7, 92 A, 74
Frroldt Bl rke] & AR 3 ETh
NN Test \\\\\\ Pa(kage\\\\ N Samp\e\\\x‘ N

\
N

’DE\'EIﬂment//"DE\'EIﬂment/’/"DE\.‘EIﬂmentf,’Qua_l'ﬂcahon/’

P P P ransfe/r/

s S S /

<Figure 3> Process Analysis of R&D
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<Table 2> Grouped Criteria of Performance Indicators
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<Table 3> Derivation of Candidate Performance Indicators

Customer Differentiated Product, Commercialization

2??;?:935 Item, Product Review Time, Total Yield, Product
Cost Reduction Rate, Development Cost, New Pro-
and )

. duct Sales Rate, Personal Expenses by Project, In-
Economic . . .
Indicator vestment Cost by Project, Material Cost by Project,

Quality Failure Expenses Rate
Customer Customer Claim Rate, On Time Delivery, Sample
Satisfaction |Lead Time, Accuracy of Demand Forecast, Product
and Review Time, Differentiation Pkg., New Product

Marketability

Market Share Rate

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

Skill Number, Design Change Number, Number of Develop-
Indicator 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 Development People Participation Rate, Basic Design
. Skill Possession Rate, Technical Document Enroll-

Organization . .

Indicator ment Rate, Business Adjustment Rate, Average Number

of Design

Group Name Key criteria
Initiative Technology Development
) Diversify Products Strategy
Business Development Possibility (Vision)
Strategy . Forecasting of Product Marketplace
and.Econ(')mlc A ;  Investment Scal
Viewpoint ppropriacy of Investment Scale
Indicator Forecast Profit

Investment Rate of Return

Recovery of Capital Period

Accumulation of Technology

Urgency of Development

Skill Indicator | Effect of Development Skill
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<Figure 4> Strategy Map
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<Table 5> Data Collection of Performance Indicators

_ _ e ltems Unit | A| B|C|D]JE
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<Figure 5> Weighted Value by AHP isfacti
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<Table 4> Definition of Performance Indicators Y Demand Forecast % 1396136113651 3L11 157
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