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R&D Efficiency Analysis of the Private Companies by Using DEA
: Focusing on the Case Company A Machine Tools

Soo Jin Jeon

Department of Management of Technology, The Graduate School,
Pukyong National University

Abstract

The manufacturer makes effort to secure core technologies through
R&D investment and shorten the development period by developing to
commercialize the desired product than its competitors. This requires
the streamlining of R&D activities, but the definition and evaluation of
the actual R&D activities is very difficult. This study analyzed the R&D
efficiency for R&D projects 79 cases performed by company “A” in the
machine tool industry. Input variables were set R&D investment and
researchers, output variables were set target achievement rate
(development period) and expected net sales (5 years). utilizing DEA
model of the input-oriented.

The results of efficiency analysis, efficient DMU is CCR model 16
cases and BCC model 26 cases, the scale efficiency is IRS 56 cases,
CRS 18 cases, DRS 5 cases. The main cause of inefficiency in the R&D
projects corresponds technically inefficient, which can be improved in
the efficient operation of the task.

The significance of this study are as follows. One is looked at the
effectiveness of R&D projects by defining the DEA model as input &
output variables of the private organization. Another is that when similar
research into practical utilization possible by analyzing the relative
efficiency of R&D activities through a real case study. This study has
the limitations to generalize because the relative efficiency analysis to
target a specific enterprise's internal R&D projects in the machine tool

industry.

_iv_



We expect to be helpful in efficient operation and management of R&D
activities if the R&D projects are the expansion of private organizations
belonging to the manufacturing industry in the future based on this
study.

Keywords: DEA, Data envelope analysis, R&D, Efficient, Private

organizations
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(E 4-1> 549AF CCR 2FdA 9 584 #4
= 27 #57) %=
DM e R S
average 0623  0.568 0.599 0.738 0.638
T84 SD 0398  0.3% 0.325 0.370 0.360
A max. 1 1 1 1 1
min. 0063  0.002 0.005 0.004 0.004
1.000 9 7 5 5 16
0.900-0.999 2 8 5 4 10
0.800-0.899 2 5 3 3 7
0.700-0.799 2 9 3 9 4
0.600-0.699 0 5 2 0 5
714 0500-0599 1 5 3 0 6
F84  0400-0499 1 y 1 0 3
0.300-0.399 0 4 4 1 4
0.200-0299 1 4 5 0 5
0.100-0.199 4 9 9 0 6
0.000-0.099 4 9 9 3 13
Totallea) 26 53 35 18 79
leaadohl @y, o8 132 142 97.7 20.2
M) 2 (%)
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(E 4-2) F9AF BCC 2YA9 5 &4 &

A1
~

DMU Al F 7le @2 ) <
! Ao (AF/71<)

average 0.724 0.674 0.686 0.866 0.740

aE4 SD 0.382 0.386 0.347 0.307 0.354
A max. 1 1 1 1 1

min. 0.098 0.002 0.058 0.007 0.007
1.000 14 12 9 9 26
0.900-0.999 2 15 7 6 17
0.800-0.899 1 4 4 0 5
0.700-0.799 0 % 0 1 2
0.600-0.699 0 0 1 0 0
£7]s  0.500-0.599 2 1 1 0 3
T84 0.400-0.499 0 2 2 0 2
0.300-0.399 0 4 4 0 4
0.200-0.299 1 2 4 0 3
0.100-0.199 5 4 2 0 9
0.000-0.099 1 7 1 2 8
Total(ea) 26 53 35 18 79
2w IRS 14 42 30 % 56
By CRS 9 9 5 7 18
DRS 3 2 0 4 5

_28_



=

Weo

4=3>3}

-
it

<

-
1.

A 970, 71 77, BCC

3T
™

A

o
(SR

CCR ®d 1671, BCC =& 267o]t}. 7Rkt

X

-

1.

CCR

s

R&D 7'Z3Al 7971 9] DEA

al

&£4 DMU
e 1470, 71 127 ] 5. ]

]

H

2

-

o}

ojy
ojn

e

R&D 7'A 2

[«

=

-
1.

T Al A

A

Fi Wl

fsis
=

3
WS

1o} 3

o] 4

oy
iod

EEERY

5t}

1.

(6]

sto] e} 7}

5

A Wl

< 0740, TTEEE&S 085705k R&D 7IE#A 2] v

o

ojy

ZA F

A

3}
ol

e

2l

H,

Lol 9

R4

T

E

[©)

ojy

_29_



(£ 4-3> R&D &4 4 ()

CCR BCC
S
Epe] DMU 71=A e =7le  &EF a4
AN weA DMU e DMU (SE)

(TE) 1) (PTE) 1)
AE 26 0.623 9 0.724 14 0.866
& 53 0.568 7 0.674 12 0.844
-4 35 0.599 5 0.686 9 0.875
Aol 18 0.738 5 0.866 9 0.808
% 79 0.638 16 0.740 26 0.857
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(3 4-4) DMUHE 2 &A 24 : A

it

NEe 9 =

22 pvu O VRS TR e =7
(TE) (PTE) T (PTE<SE) (PTE>SE) A9
A= DMUOL 0876 1 0376 DRS - ) 101722
AE DMUO2 1 1 1 CRS - - 1722
A DMUO3 1 1 1 CRS - - 10,11,17
A DMU04 1 1 1 CRS - - 10,1722
A% DMUO5 0201 0209 0962 IRS Y - 1722
A% DMUO6 0129 0169 0760 IRS o - 17
A% DMUO7 0939 1 0939 IRS : () 17
A% DMUOR 0519 0538 0965 IRS o - 17,22
AE  DMU09 1 1 1 CRS - - 11,1722
A% DMUIO 1 1 ol eRS E - 10
A% DMULL 1 1 1 CRS N - 11
AE DMUI2 0948 1 0948 IRS L °® 10,17
A% DMUI3 079 0865 0921 IRS o 10111722
A% DMUI4 0722 0964 0749 IRS r ° 17,22
A% DMUI5 0483 0522 0925 IRS ) f 1722
A% DMUI6 1 1 1 JCRS - - 1722
AE DMULT 1 1 1 CRS - - 17
A% DMUIS 0085 0121 0699 IRS ) - 17
A% DMUI9 0085 0121 0699 IRS o - 17
A% DMU20 0137 1 0137 DRS - ) 10,17
A% DMUZ1 0.063 1 0063 DRS N ® 1011172
AE DMU22 1 1 1 CRS - - 22
A% DMU23 0097 0093 0985 IRS [ - 1722
A% DMU24 0139 0140 0991 IRS o - 1722
A% DMU2 0133 0134 0999 IRS ) - 1722
A% DMU26 0844 0952 0887 IRS - () 17
5 0623 0724 0.866
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(TE)  (PTE) T (PTE<SE) (PTE>SE) A 3%
M8 DMUOL 1 1 1 CRS - - 20,27 -
A8 DMU02 0748 0812 0922 IRS o - 4 -
A8 DMUO3 0931 1.000 0931 IRS - o 426 -
A3 DMUOM 1 1 1 CRS - - 4 21
A8 DMU05 0921 0991 0930 IRS . o 426 -
A8 DMUO6 0193 0209 0922 IRS o - 4 -
A8 DMUO7 0365 0335 0949 IRS o - 26,27 -
A8 DMUOS 0215 0240 0894 IRS o - 4 -
A8 DMU09 0910 0990 0919 IRS - () 20,27 -
A8 DMUIO 0573 0690 0831 IRS o - 4 -
A8 DMUIL 0318 0345 0922 IRS o - 4 -
A8 DMUI2 0053 0058 0922 IRS o - 4 -
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A8 DMU21 0698 099 0701 IRS - o 26,27 -
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A8 DMU23 0859 0998 0861 IRS - o 426 -
A8 DMU24 0212 0259 0819 IRS o - 4 -
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M8 DMU26 1 1 1 CRS - - % 11
A8 DMU27 0882 1.000 0882 IRS . o 27 10
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A8 DMU29 0261 0280 0902 IRS o - 4 -
A8 DMU30 0739 0823 0898 IRS o - 20,27 -
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DMU3L 0099 0103 0962 IRS ° -
DMU32 0737 0878 0839 IRS - ®

DMU33 0126 0133 0945 IRS ® -

DMU34 0352 0501 0703 IRS D) .

DMU35 0297 0456 0661 IRS [ .

A 0599 0.686 0875

s 9ql
23 pmy S VBS o  TE —371% 7 T
(TE) (PTE) ¥4 (PTE<SE) (PTE>SE)

Ao] DMUOL 0916 092 0963 IRS D) -
Alo] DMUO2 0017 0070 0247 DRS ® )
Alo] DMUO3 0980 0930 1000 CRS 1) R
Aol DMUO4 1 1 1 CRS 3 d
Aol DMUO5 1 1 1 CRS E /
Alo] DMUO6 0004 0007 0571 IRS ® -
Aol DMUO7 0021 1000 0021 DRS s ®
Alo] DMUOS 0980 0930 1000 CRS ° -
Alo] DMUOY 0869 0980 0836 IRS L ®
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A 0.738 0.866 0.808
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