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Abstract

Phalaenopsis has been Taiwan’s most well-known and well accepted
flower product in the global market. The gross output value and sales turnover
from Phalaenopsis exceeded that generated by other flowersin Taiwan. Many
private companies as well as overseas enterprises have entered this industry
causing fierce competitions. Facing competitions from global suppliers, the
most important issue in today’s Phalaenopsis industry is to maximize
productivity and achieve the most efficient performance even with limited
resources.

In this research, Data Envelopment Analysis (DEA) method was adopted
for analyzing the productivity of Phalaenopsis production plants. Personnel
expenses, energy expenses, and production cost were adopted as input
variables, and sales revenue and earnings before tax were adopted as output
variables. Different efficiency values generated by DEAP 2.1 software were
analyzed to assist the managers in understanding the performance of their
plants. The result of analysis may offer directions for improvement and may
also serve as areference for the plant seeking to enhance performance.

From the research, it was found that the average technical efficiency
value for 20 DMUs was above 0.9; the result was quite close to the efficiency

value of 1.000. It indicated that the four production plants were performing



well. The results from reference group analysis and slack variable analysis
can be utilized as reference in the process of enhancing performance for
inefficient DMUs and improving productivity outputs. The Mamquist
productivity index was 1.020 in average; it indicated that the overal
productivity was going in an upward direction and it was close to the state of
Constant Returns to Scale (CRS) or it was moving toward optimum scale in

the long run.

Keywords : Phalaenopsis, Operational Performance, Data Envelopment

Analysis (DEA), Malmquist Index
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LR F e 247 2(DEA) - T A1 * 7 Farrell and Fieldhouse (1962)

e 2 (envelope)i@in 2 Farrell (1957) x4 & Sz > B - &
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3.2 DEA 235
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< CCR i e F LS i * do ] o
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decd p 42 23K o Charnes et a. (1985)4 W&k » w2 & 0 E w5 ¥

DEA =iz »x & 4o 1P

1. 3%~ & (input-oriented) : & F » d RIFE»ed > Hppegkd & § U p
T2 ANKET > BRSO P FoaF o A Td Rk
AT RHER S P o A R EIPRF T o

2. A &%+ (output-oriented) @ BAp ke A JRET o LB TR G H
2 Lz G EooonF > FagpR i RET o A 2 E
H’Eiﬁl’%ﬁiééﬂ%@@*i" A AR EHIHRAE o ANE R

Rz g W et o Farrell (1957)F A2 AR 8 Haea s 2

YRS o TaE 2 g R 3t g o Charnes, Cooper and Rhodes
(1978)#- Farrell (1957)z_ g4 & M 4E R » iF = — it 2 BB A0 > 7
P AT RBERMT S~ ~ 538 A D pF2 4 4 2% - Charnes, Cooper,

Seiford and Stutz (CCSS) (1983)4# 4 CCR (1978)2 #5% » & 41— #c ¥ 4.4
#3423 Cobb-Douglas # # S #cz_ »x ¥ - Charnes and Cooper (1984) %+
CCR #5V ¢ & %23k #icat ) 2510 £ K #F i (non-Archimedean) 4c 12 48 “b o

Banker, Charnes and Cooper (BCC)(1984)12 # &2 ¥ it & & ehw B 22 4o
Shephard e & #icl ) §r & S S 2 e % 2 #;% - Charnes,
Cooper, Lewin, Morey and Rousseau (1985)7 -+ #+ DEA 2z st & #& 1) 4



#7 - Doyle and Green (1994) % 4 2 = »cF a4 » ¥ B SLehp N2
(self-appraisal) » # % - fik 3= i5 (peer-gppraisal) 7~ ;¢ - Li and Reeves
(1999) # 1 % ® p](multiplecriteria) DEA 258 > @ £ f2enf* 4%~ 5 P &
ARG F o P AT R AN /R PR AN LA G E
{300 4 31fit 7 DEA ®pHehi B4 E
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Farrell 1957 ;
2 g AR

#Farrdl(1957)z LA = M3 R » i = - itz ¥k
1978 | FARFIH O R G R RBARPT S~ S
A D P22 Rk

Charnes, Cooper and
Rhodes (CCR)

Charnes, Cooper,
Seiford and Stutz 1983
(CCss)

38R CCR(1978) 2. #i-5¢ » #% 41— #cH A4 H50 e
= Cobb-Douglas# # & #cz. »

HCCRH- ¥ maF Bk 2w A f ik

Charnes and Cooper 1984
P (non-Archimedean) 4x 12 4# ~o

Banker 1984 | 2 DEA B3+ 5oif 2 A A
Banker, harnes and 1084 A AT B & e B2 32 o Shephard e 4 S i
Cooper (BCC) E TR SO TS R R0 S 2 it
Charnes, Clark,

1985 | ® ik 41 DEA 2 4L % 4 7 (window analysis)
Cooper and Golany

Charnes, Cooper,
Lewin, Morey and 1985 | # 44 DEA 2 s A4t & A 45
Rousseau

Banker, Conrad and

1986 | F £ 4+ DEA #5% & Translog = 4 S ffcte 12 vt i
Strauss
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PiH £ X i }];Je
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Banker and Morey 1986 " _ l— 15 % fe(categ
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Dyson and 1988 I DEA 558 M EJE § m Bk Bk U P2 e
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Thompson, .
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Langemeier, Lee and 1990 Y
Thrall -
¥ DEAZ {?ﬂ*?) A ARV R
Chang and Guh 1991 PR SRl
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K DEABCY P 2 B 5 = BB PRS2 12
Ali,Cook and Seiford 1991 N % = !
1=
Banker and Thrall 1992 | #5341 12 DEA 7 2+ o fidp g
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3.3.2 BCC #:;3¢

CCR #:'¥ Farrell - R £ BR FTRHHMRAET » a3ty I
DMU »2 5 {8 o fe § Rf 5 2L F T > 7 EIERHET § 0 B
o F]pt i CCR #3526 Banker, Charnes and Cooper (1984) i 5 7
Foopgh Hooer B3 CCRE Y 2w FHGVEE 2 B ] > x5
* Shephard (1970):cpEaE S0 > & A7 11— BRATHIE & #5587 A 47 F

’?E\

T_Ric4F ¥ (Constant Return to Scale ; CRS)£7 % # 4 4i-#F i (Variable
Returnto Scale ; VRS) 2 »c 5 =8 » T4k fi2. 5 TBCC, #5% o
BCC #;V B& 4 & S s & R AP 2 1 i 2 (Convex) s
o X AV FEITHER  RARE =2 4 Sl VARBEG
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Fo e &2 A 4501 COR Mo B AW (CRS) & i K ¥ 1=
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FPOBERKT o F1F R X H AR ] R T e R iR R
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% 4.6 RETF R LIRS 1 £

DMU g Bt Mty Rl IR PRE R
(crste) (vrste) (scale)
1 H97 0.902 1.000 0.902 YRR
2 T97 0.945 1.000 0.945 EH
3 N97 1.000 1.000 1.000 Zkd
4 D97 0.906 0.929 0.975 YR
5 Ho8 0.843 0.848 0.994 YRR
6 T98 0.917 1.000 0.917 YR
7 N98 1.000 1.000 1.000 2k
8 D98 0.949 1.000 0.949 YR
9 H99 1.000 1.000 1.000 Ekd
10 T99 1.000 1.000 1.000 Zkd
11 N99 0.955 0.973 0.981 yh iR
12 D99 0.996 1.000 0.996 %
13 H100 1.000 1.000 1.000 Zkd
14 T100 0.973 0.974 0.998 YR
15 N100 0.824 0.862 0.956 YRR
16 D100 0.961 1.000 0.961 VLR
17 H101 1.000 1.000 1.000 Ekd
18 T101 0.950 1.000 0.950 4%
19 N101 0.882 0.893 0.988 VR
20 D101 0.949 0.962 0.987 YRR
mean 0.948 0.972 0.975
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ARG E
DMU | %% & A2 N5 F B
Y¥Egr | mHfIF ARET | RRFT | AR
H97 | 1.000 0 0 0 0 0
T97 | 1.000 0 0 0 0 0
N97 | 1.000 0 0 0 0 0
D97 | 0.929 0| 3124654| -1513.908| -537.551| -1,073.194
H98 | 0.848 0| 23,683.700 | -5137.578| -4,413.521 | -14,132.601
T98 | 1.000 0 0 0 0 0
N98 | 1.000 0 0 0 0 0
D98 | 1.000 0 0 0 0 0
H99 | 1.000 0 0 0 0 0
T99 | 1.000 0 0 0 0 0
N99 | 0.973 0| 1640415 -663.237| -292.631| -684.548
D99 | 1.000 0 0 0 0 0
H100 | 1.000 0 0 0 0 0
T100 | 0.974 0| 1414.180| -337.982| -783550| -292.647
N100 | 0.862 0| 10,650.200 | -2,316.991| -4,294.700 | -4,038.508
D100 | 1.000 0 0 0 0 0
H101 | 1.000 0 0 0 0 0
T101 | 1.000 0 0 0 0 0
N101 | 0.893 0| 12,445.871| -2,003.051| -3,944.257 | -6,498.562
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