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A Case Study on an Evaluation Model
for the Selection of R&D Projects
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The analytic hierarchy process (AHP), a well-known and useful decision making method, has been applied
to R&D project evaluation and selection. The objective of this study is to propose a new model for
evaluating and selecting R&D projects of Samsung Electro-Mechanics, the top manufacturer of electronic
components in Korea, using the AHP. To show the validity of the new model, we strived to successively
compare the final priorities for R&D projects with the priorities obtained by the existing model and the

new model respectively.
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Figure 1. R&D management system model of a case company
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Table 1. Classification of R&D Project

Type Characteristics Development Limits
A foundation Technology project such as CAE, analysis, etc for the purpose of quality
Technology improvement in mass production, development efficiency, essential technology for

Development Project
product development

material development, and core components required for existing product or previous

None

Product Development

A project for the purpose of verifying industrial potentials by demonstrating the basic

E/S Verification or

Project functions, as a run-up phase for commercialization project MVT Verification
Commercialization A project for the purpose of verifying the production management and structures so T Verificati
. . . . . MVT Verification
Project that production and sales are possible right after the development completion
Evaluation council Total
_ for project proposal —» Project
Project
Proposal
Business
Contributions
> Grade >
Decision
Technology Project
contributions Selection
Figure 2. Project Selection and Evaluation Process
Table 2. Decision criteria for project grade
Type Description Scores Remarks
Physics Changes in length, area, weight, etc
Function Changes in the product’s characteristic functions
Number of Reduction in number of existing product replacement .
2 points per Compared with the
components components s final
1% change company's fin
Technical | Cost of materials | Reduction in the existing product replacement material cost development product
Effects Yield change Increase in preexisting product replacement rate of change Maximum 200 points:
. . . . Highest number
Production Increase in preexisting product replacement production
selected
. . . . 0.5 points per
Electrical Special changes in electric voltage and flow P P
1% change
Special Function | World’s first, more than equal to leading group 200 Points
. . 0.5 points per
) Sales Expected yearly sales after the completion of project P . P Maximum 200 points:
Business 100 million 3
— — - highest number
Effects Anticipated Expected yearly anticipated effects (profits, etc) after the 5 points per selected
Effects completion of project 100 million
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Figure 3. Decision graph for project grade
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Table 3. Existing evaluation criteria for project selection
Sub-criteria
Criteria

Merchandising Project

Manufacturing Project

Technology Development Project

o Sales Services Amount (10)

o Sales Services Amount (10)

o The market competitiveness of the

Management | © Profitability (10) o Profitability (10) product (20)
Contribution | ° NPV (30) o NPV (30) o Timing of the development (20)
o Product Competitive ability (20) o Product Competitive ability (20) o Degree of industrial contributions (10)
° ;hc; Obt?;(;d Technology’s Distinctive | © Ehet .obtt-aine; 'tTechtz(;loo)gy’s > The originality of the obtained
re istinctive re
Technology o Ve T technology (20)

L ; Project’s Goal Achievement level,
Contribution X
Degree of Patent obtainment, The

degree of technology’s release

; Project’s Goal Achievement level,
Degree of Patent obtainment, The
degree of technology’s release

Needs Compatibility
Degree of application spreading

) The number in parenthesis indicates weight of importance
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Figure 4. Project Selection and Evaluation Process
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Table 4. New evaluation criteria for project selection

Criteria Sub-criteria Description
S1: The strategy branchs corresponding St: Whe:ther or not there is influence on Research development
medium-term plans
. o nature
Strategic Feasibility $2: Stratesic i . S2: Impact on the Industry
: ic importan
rategic po'a'ce S3: The hostility of the initiation of the research development
S3: Development timing S .
(initiation point)
M1: The extent of the market predicted after the development
M1: Market Scale completloln . .
o M2: The predicted sales for 3 years (reduction amount, import
. o M2: Sales contribution scale .
Business Feasibility L transfer amount included
M3: Profits and losses contribution scale .
Mé: Investment funds collecti od M3: Accumulated target gains for 3 years
: Investment funds collection peri
v " 0 oft pero M4: The predicted time period of the collection of the research
development investment funds
T1: Degtree of use of the research development results
. T1: Needs Suitability T2: Degtree and probability of securing the source patent of the
Technological L .
Feasibilic T2: Technology originality obtained technology
bty T3: Application ripple effect T3: The probability of the application of the obtained technology in
other departments
Optimal Selection
Technology Product Commercialization
Development Project Development Project Project
N N
Strategic Business Technological
Feasibility Feasibility Feasibility
Strategy Strategic Development Needs Technologica || Application
correspondenc importance timing Suitability | originality extending
. Sales Profits Investment
Market Size contributions || contributions Funds
Figure 5. Criteria hierarchy for R&D Project Selection and Evaluation
7He 913} AHPE A 83t aAtk 517] uf & ot 5! Technology Leader(TL) 7%, ARF-2 9| 71€718 3 G /vt
R 22 A Qo $0T AL ATAAE AR FEo) AT Y A 87 5 F 038 o A
clusiveness), ¢+ A 3HA] (Completeness), #] 2] A (Optimum size)©]  EZALE AA gt o5 HrlAe}l A7) A &4 02 #e
T B71EAA Y Z1Ed e utet SA3) off ook g sobtk stal = #Y P e FEE F FAY ] A EE
ge Aotk ol AA, FEL S} FAHL =M, % %A £3 FHE A ReDAA AAHIIE AT 71ES
Q2o tha a19189lel Th40l FuHT A, AP AL
S8 B £E AN AT U St e DITHR SRS DAl A 42
A& 9l 8h= 21 0] TH(Cho, 2003). 34, TAE Aol whet AFA xS} AA AR, 22
olgd Aol AAste 712 Hp1EH Aete £dx ARA AL FuA AEE AHd] ] AL of dt
AKBrown and Gobeli, 1992; Chester, 1995; Keller and Holland, 1982)  (Lee, 2001).
€ 5ot R&DIAA O] HIP|EH AT B S 1R A B AFgA AAE 38 A AR 7R AT T
Aottt 222 Al FAHES CFT 74 st A PL - o thako] =4 3tetd <Figure 5>9} 2T
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Table 5. Importance of evaluation criteria : the technology

development project

Criteria Sub-criteria
Item Weight Item Weight
The strategy branch’s correspon-
dine feasibii 0.159
Strategic ing feasibility
8 10502
importance : Strategic importance 0.682
Development timing 0.159
Market scale 0.061
. Sales contribution scale 0.119
Business
feasibility 0.109 | profies and losses contribution 0.603
scale
Investment funds collection period| 0.217
Needs Suitability 0.266
Technological R
s 0.389 | Technology originality 0.075
feasibility
Application extending effect 0.659
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Table 6. Importance of evaluation criteria: the product development

project
Criteria Sub-criteria
Item Weight Item Weight
Th branch’ -
'e strat'eg.y' ranch’s correspon 0.300
Strategic 0597 ding feasibility
importance ’ Strategic importance 0.181
Development timing 0.519
Market scale 0.250
Sales contribution scale 0.064
Business
PIeT 0.296 | Profits and losses contribution
feasibility 0.560
scale
Investment funds collection period| 0.126
Needs Suitability 0.185
Technological
“ n.o ?glca 0.107 | Technology originality 0.301
feasibility
Application extending effect 0.514
ol A3t Aol i 71875 ATkl A9 7t
TS U] AT AFE A S, AL 2
o
=

A E FHe7] el M= AR AREEH a7 2o
Efo]rdo] - $ 23 o= ZH o] 7] W dEHA
S A9 ﬂrxﬂ Ty o) AL ol o] ¢ T3 F)7|E

oz ldd A 7”3} = AL AHE Ff HEA
TE *UHXﬂO% TEEG £ PR
7)€ gol L RolFo] F2 F

:‘.'é,

FAZY 2 7é—°r°ﬂ—t~ AP S A=A H7hE of of o
T A2 Yehd Aot

@ 3E3THA S FNE F
ESIHA 9] H7EEe o P

A SHAA = 18 84, AHYAE SH

of 75, 71 SHAA = TR Ve 5440 7%

37120 2 vyt

85
3 AH
84,

ol A= HA o NE ARF SA AL H AT ¢
A== Artde] AA7A AFe7] §2 =3k 54
3 @ At ke 4"’4011 Rl -*r QJE Frtoll 425
7] w ol QAo th Adole] YHET 71 T
B E L2 eyt 59 714 % WE 723t



71909 AFNEAA AR H7E Blol B A A7

383

NARFE D 93 DHS AV} e vl AZAA 7& Table 8. The R&D project list of a case company
S0tk B7P7F HEA A ¥ H7EE of of kL AR ] Section Project Name Project Type
o] ASS )]
oA = gl Pl Developing Platform for complex
modules
Table 7. Importance of evaluation criteria : the commercialization . Developing internal boards for chip
project components Technology
Criteria Sub-criteria P3 Developing light source module for Development
Ttem Weight Ttem Weight electronic components
The strategy branch’s correspon- 0161 P4 Developing thin film construction
Strategic 0223 ding feasibility : method for capacitor
importance ' Strategic importance 0.557 P5 ISM ISP Development
Development timing 0.282 P6 Developing material for fuel battery Product
Development
Market scale 0.136 P7 Developing LED for display use
Busi Sales contribution scale 0.088 PS RF IC Development
i 0.695 | Profi d I ibuti Commercia-
feasibility ' rotits -and fosses contribution 0.580 P9 RF Modulator development o
scale lization
- - P10 VIB Pattern Coil PCB
Investment funds collection period| 0.196
Needs Suitability 0.312
Technological
. HoA
feasibility 0.082 | Technology originality 0.490 42 84 A3
Application extending effect 0.198 ~
2 ATl AN A A BIE] AST2E EdE 3
A AAH7FE 8171 Al T s < e AE2AE
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Table 9. Evaluation Results for the R&D projects

) Strategic Feasibility Business Feasibility Technological Feasibility Evaluation
Section S1 S2 S3 M1 M2 M3 M4 Tl T2 T3 results
P1 0.064 0.342 0.080 0.007 0.013 0.053 0.009 0.083 0.023 0.256 0.930
P2 0.080 0.342 0.080 0.007 0.013 0.066 0.014 0.104 0.029 0.205 0.939
P3 0.080 0.274 0.064 0.005 0.013 0.053 0.014 0.083 0.023 0.205 0.812
P4 0.064 0.342 0.080 0.007 0.013 0.066 0.009 0.104 0.029 0.256 0.970
P5 0.143 0.108 0.248 0.059 0.019 0.132 0.022 0.012 0.026 0.044 0.814
P6 0.143 0.086 0.310 0.074 0.019 0.132 0.015 0.016 0.026 0.055 0.877
P7 0.179 0.086 0.310 0.074 0.019 0.166 0.022 0.012 0.026 0.044 0.938
P8 0.036 0.074 0.050 0.057 0.049 0.322 0.082 0.015 0.032 0.010 0.728
P9 0.029 0.099 0.050 0.076 0.061 0.242 0.055 0.015 0.032 0.010 0.669
P10 0.036 0.099 0.063 0.095 0.061 0.322 0.082 0.015 0.040 0.016 0.830
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Table 10. Comparison of evaluation results

) Existing Evaluation Model
) New Evaluation Model . . . Total Project Selection
Section (Evaluation council for project proposal)
Council Evaluation results
Evaluation results Priority Evaluation results Priority
P1 93.02 4 68.3 9 4
P2 93.93 2 88.4 2 1
P3 81.38 8 69.3 8 8
P4 96.99 1 85.4 5 3
PS5 81.40 7 75.8 6 7
P6 87.66 5 87.5 3 5
P7 93.81 3 87.0 4 2
P8 72.77 9 67.3 10 9
P9 66.86 10 70.0 7 10
P10 82.97 6 89.3 1 6
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