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R&D Efficiency Analysis Case of the Machine Tools Industry
by Using DEA

Soo-Jin Jeon - Jin—-Soo Lee - Jae-Bum Hong

Abstract : This case analyzed the efficiency of 79 R&D projects performed within one
private research center in machine tools industry. DEA was used for efficiency analysis.
Input variables were R&D investment expense and man—-month. Output variables were
achievement rate on target development period and expected net sales within 5-years.
Samples are divided into product development, Prior technology development, and control
technology development. The key result is that Prior technology showed the lowest
efficiency because of high uncertainty. It was so difficult to determine its goals and to
make its specific plans. With respect to scale, the proportions of CRS(constant returns to
scale) were 34.6%, 14.3% and 38.9% for product development, prior technology, control
technology respectively. As for IRS(increase returns to scale), they were 53.8%, 85.7%
and 38.9% for product development, prior technology, control technology respectively. As
for DRS(decrease returns to scale) they were 11.5%, 0% and 22.2% for product
development, prior technology, control technology respectively. On the whole, in this case,
insufficient input was more problematic than excessive input, which means the lack of
investment in R&D. Prior technology can be the source of the future competitiveness of
companies. To operate inefficient DMU efficiently, the optimal input should be managed

and it is derived from comparison with the reference group.

Key Words : DEA, R&D, Efficiency, Private enterprise, Machine tools
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84 SD 0.398 0.356 0.325 0.370
FSEa max. 1 1 1 1
min. 0.063 0.002 0.005 0.004
1.000 9 7 5] 5
0.900-0.999 2 8 5 4
0.800-0.899 2 5 3 3
CCR 0.700-0.799 2 2 3 2
o 0.600-0.699 0 5 2 0
© 7% 0.500-0.599 1 5 3 0
a4 0.400-0.499 1 2 1 0
0.300-0.399 0 4 4 1
0.200-0.299 1 4 5 0
0.100-0.199 4 2 2 0
0.000-0.099 4 9 2 3
Total 26 53 35 18
7182 &40°] 1 DMU H]5(%) 34.6 13.2 14.2 27.7
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average 0.724 0.674 0.686 0.866
284 SD 0.332 0.386 0.347 0.307
A max. 1 1 1 1
min. 0.098 0.002 0.058 0.007
1.000 14 12 9 9
0.900-0.999 2 15 7 6
0.800-0.899 1 4 4 0
0.700-0.799 0 2 0 1
Ecég 0.600-0.699 0 0 1 0
- S s 0.500-0.599 2 1 1 0
&4 0.400-0.499 0 2 2 0
0.300-0.399 0 4 4 0
0.200-0.299 1 2 4 0
0.100-0.199 5 4 2 0
0.000-0.099 1 7 1 2
Total 26 53 35 18
71€ & &4 1 DMU 8 F(%) 53.8 22.6 25.7 50.0

CCREH ¥ BCCRY O a&4 wAA%E &8st DMUS| = gt FAaas
A& A8k <3 5>l Falsldth <3E 5>914 CRS(constant returns to scale)™ 7t
ol vlg e o] S48 o™ IRS(increasing returns to scale)= 5ol thgk <]
=7}, DRS(decreasing returns to scale)i= TF&Eoll thak =< 7k4 o] Abejolt},

CRSe= 73 4b=o] BE g450] STl webA §d oA HAHA &
89S o|u el A|E 34.6%, Aa7]% 14.3%, Alo]7]& 38.9%°]t). AlF2} Alo] 7% 2
RS H|T2 H|S23 ol ARt A g 7]eelA CRS HT2 49d3] Yt IRSE F90]

tetd Abze] o 2A F7lelke 2R B4 Fdo] AV He 9o HAY]
70.9%0°1t}h. Al 53.8%, A3 7]x 85.7%, Aol7|= 38.9%°|th. DRS+= 743 4Ab=9 =
T 8450 FEIVM et g84e facske AR WA 6.3%olth AlE
11.5%, 371 0%, Ao)7]= 22.2%°]vt. whebA] A 7|zol A FAFEA 7 A2
derolm AAo] HopFEQyEA 7y AskA] i Ak
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(i 6) DMUE 224 =

. MEg 9 i

% | DMU (CTRES) (z?; SE j_; = TR z7 s

(PTE<SE) | (PTE>SE) At 3l
A% |DMUOL | 0876 | 1 | 0.876 | DRS - () 10,17,22 -
A% | DMU02 | 1 1 1 CRS - - 17,22 -
A% | DMU03| 1 1 1 CRS - - 10,11,17 -
AE | DMUM | 1 1 1 CRS - - 10,17,22 -
A% | DMU05 | 0.201 | 0.209 | 0.962 | IRS () - 17,22 -
A% | DMUO6 | 0129 | 0.169 | 0.760 | IRS () - 17 -
A% | DMUO7 | 0939 | 1 | 0939 | IRS - () 17 -
A% | DMUOS | 0519 | 0538 | 0965 | IRS () - 1722 -
A% | DMU09 | 1 1 1 CRS - - 11,17,22 -
A% | DMUIO| 1 1 1 CRS - - 10 7
A% |IDMUILL| 1 1 1 CRS - - 11 4
A¥E |IDMUI2 | 0948 | 1 | 0948 | IRS - () 10,17 -
A% |DMU13 | 0.796 | 0.865 | 0921 | IRS () - 10,11,17,22 -
A% |DMU14 | 0.722 | 0964 | 0.749 | IRS - () 17,22 -
A% | DMUI5 | 0483 | 0522 | 0925 | IRS () - 17,22 -
A% | DMUI6 | 1 1 1 CRS - - 1722 -
AE | DMUL7| 1 1 1 CRS - - 17 22
A% | DMUIS | 0.085 | 0.121 | 0699 | IRS () - 17 -
A% | DMU19 | 0085 | 0121 | 0699 | IRS o - 17 -
A% |DMU0 | 0137 | 1 | 0137 | DRS - () 10,17 -
A% |DMU21 | 0063 | 1 | 0063 | DRS - o 10,11,17,22 -
A% | DMU22| 1 1 1 CRS - - 22 14
A3 | DMU23 | 0.097 | 0098 | 0985 | IRS () - 17,22 -
A% | DMU24 | 0.139 | 0.140 | 0991 | IRS () - 17,22 -
A% | DMU25 | 0.133 | 0.134 | 0999 | IRS () - 17,22 -
A% | DMU26 | 0.844 | 0952 | 0.887 | IRS - () 17 -

Bt 0623 | 0.724 | 0.866

DEAE 283

W3 7199 R&D &84 &4 A 45



(E 7> DMUY 24 B4 M7=
HEs U Fz
T-& | DMU CRS | VRS SE T 7% TE A x
(TE) | (PTE) +9

(PTE<SE) | (PTE>SE) A Sl
A8 [ DMUOL| 1 1 1 CRS - - 20,27 -
A8 | DMUO2 | 0.748 | 0.812 | 0922 | IRS () - 4 -
A8 | DMUO3 | 0931 | 1.000 | 0.931 | IRS - ) 4,26 -
A | DMUM | 1 1 1 CRS - - 4 21
A8 [DMUOS | 0921 | 0991 | 0930 | IRS - ) 426 -
28] | DMUO6 | 0193 | 0209 | 0.922 | IRS () - 4 -
A8 | DMUO7 | 0365 | 0.385 | 0.949 | IRS () - 26,27 -
218 | DMUO8 | 0215 | 0.240 | 0.894 | IRS () - 4 -
A8 [ DMU09 | 0910 | 0990 | 0919 | IRS - ) 20,27 -
28] | DMUIO | 0573 | 0.690 | 0.831 | IRS () - 4 -
A8 | DMUIL | 0318 | 0.345 | 0922 | IRS () - 4 -
s | DMUI2 | 0.053 | 0.058 | 0.922 | IRS () - 4 -
A8 [DMUI3 | 0922 | 0995 | 0926 | IRS - ) 426 -
28] | DMUI4 | 0.885 | 0990 | 0.894 | IRS - ) 26,27 -
A8 | DMUI5 | 0538 | 0990 | 0544 | IRS - ) 20,27 -
A8 | DMUI6 | 0.206 | 0.312 | 0.660 | IRS () - 26,27 -
g | DMUL7| 0997 | 1.000 | 0997 | IRS - ) 426 -
28] | DMUIS | 0419 | 0420 | 0997 | IRS () - 4 -
A8 | DMUI9 | 0526 | 1.000 | 0526 | IRS - ) 26,27 -
As | DMU20| 1 1 1 CRS - - 20 4
A8 [DMU21 | 0698 | 0996 | 0.701 | IRS - ) 26,27 -
A8 | DMU22 | 0658 | 0.840 | 0.784 | IRS - ) 4 -
A8 | DMU23 | 0.859 | 0.998 | 0.861 | IRS - ) 426 -
A8 | DMU24 | 0212 | 0259 | 0.819 | IRS () - 4 -
A8 [DMU25 | 0310 | 0.311 | 0997 | IRS () - 4 -
A8 | DMU26| 1 1 1 CRS - - 26 11
A8 | DMU27 | 0.882 | 1.000 | 0.882 | IRS - () 27 10
As | DMU28| 1 1 1 CRS - - 4 -
8] | DMU29 | 0.261 | 0.289 | 0.902 | IRS () - 4 -
28] | DMU30 | 0.739 | 0.823 | 0.898 | IRS () - 20,27 -
A8 | DMU3L | 0.099 | 0.103 | 0962 | IRS () - 4 -
A8 | DMU32 | 0.737 | 0.878 | 0.839 | IRS - ) 26,27 -
8] | DMU33| 0126 | 0.133 | 0945 | IRS () - 4 -
28] | DMU34 | 0352 | 0501 | 0.703 | IRS () - 4 -
A8 | DMUS5 | 0.297 | 0456 | 0651 | IRS () - 4 -

Bt 0599 | 0686 | 0.875
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(E 8 DMUE =24 =24 Mo7|=70e

. HEe 9 Az

% | DMU (CTRES) (Yr?; SE j_; = TR z7 4%

(PTE<SE) | (PTE>SE) At Sl
Alo] | DMUOL | 0916 | 0952 | 0.963 | IRS () - 16 -
Aol | DMUO2 | 0.017 | 0.070 | 0.247 | DRS () - 5,16 -
Aol | DMUO3 | 0980 | 0.980 | 1.000 | CRS () - 16 -
Aoy | DMUO4 | 1 1 1 CRS - - 5 -
Aoy | DMU0S | 1 1 1 CRS - - 5 6
Ao}l | DMUO06 | 0.004 | 0.007 | 0571 | IRS [ ) - 516 -
Ale] | DMUO7 | 0.021 | 1.000 | 0.021 | DRS - [ 5,16 -
Ao | DMU08 | 0.980 | 0.980 | 1.000 | CRS [ ) - 16 -
Alo] | DMU09 | 0.869 | 0.980 | 0.886 | IRS - ) 16 -
Aol | DMUIO | 0344 | 1.000 | 0.344 | DRS - ) 5,16 -
Aol | DMULL | 0982 | 1.000 | 0.982 | DRS - ) 5,16 -
Alo] | DMUI2 | 0.737 | 1.000 | 0.737 | IRS - ) 16 -
Aol |IDMUI3| 1 1 1 CRS - - 16 -
Aol |IDMUI4| 1 1 1 CRS - - 16 -
Aol | DMUI5| 0.897 | 0.968 | 0927 | IRS - [ ] 16 -
Aoy | DMU16| 1 1 1 CRS - - 16 15
Aol | DMU17| 0.806 | 0.910 | 0.886 | IRS - [ ] 16 -
Aol |DMUIS | 0.725 | 0.746 | 0.972 | IRS () - 16 -

Bt 0.738 | 0.866 | 0.808
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