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Abstract 
The purpose of this paper was to present a new dynamic approach to evaluate the ERP 

benefits for the companies which implemented ERP between year 1996 and year 2003 in 
both China and Taiwan. Eight financial indicators were used to measure the integrated 
benefits of ERP.  The findings indicated that there were no significant performance 
differences in China and Taiwan.  It was found that the financial performance of these 
companies did not reach the goals as they had expected.  Moreover, for the Taiwan 
experience, most companies  encountered temporary performance decline in a short-term 
period but made a significant financial progress in the fourth year after implementing ERP. 
On the contrary, for the China experience, there were overall negative effects after 
implementing ERP. It was concluded that a longer time lag in financial performance might 
exist in China than in Taiwan .  

Key words: Enterprise resource planning ERP , Performance evaluation, Fuzzy 
theoryFinancial management



 205 

Enterprise Resource Planning ERP

ERP ERP ERP

Brynjolfsson et al. 2000 ERP
“ ” Business Process 

Reengineering BPR customization
90% ERP

ERP1 ERP
2003

ERP ERP
ERP

ERP Brakely 1999 Wah 2000
Bailey 1999 Burritt 2000

ERP ERP
ERP

ERP
96.4% ERP Rao 2000

ERP 2002 ERP
2003

1/3 1/3 1/3 ERP
2003

ERP ERP
ERP ERP

ERP ERP
Koch et. al. 1996 Ross 1999

Davenport 2000 ERP 2 5 ERP
time lag Knorr 1999 and 

Wah 2000 ERP
ERP T

event study Wah 2000 Hayes et al. 2001 Poston and Grabski 2001

1 http://www.techofebiz.com



206

ERP ERP
ERP

ERP
Zadeh 1965 Information and Control

principle of incompatibility

1965
Ruspini  1991 Dubois and Prade  1991

Tseng and Klein  1992 Nguyen, et al. 2004
1995

Guariso, et al. 1992 qualitative simulation
Wu, et al. 2002 2004

ERP
ERP

ERP
ERP

ERP

ERP
ERP

ERP

ERP

ERP
incompatible

ERP



 207 

ERP
ERP

Brynjolfsson et al. 2000 ERP
2003 2003

ERP
Brakely 1999 Benchmarking Partners 1998

ERP

ERP
Wah 2000 ERP

qualitative 
nature ERP Hayes et al. 2001

ERP ERP
ERP

ERP ERP
ERP Davenport 

2000 Kumar et al. 2000 ERP
1,500

Slater 1998 2% ~ 3%2 ERP
1 3 21

ERP
ERP ERP ERP

ERP
ERP

ERP ERP Hunton et 
al. 2003

ERP

ERP ERP
Roach 1991 Brynjolfsson and Yang 

1996 Brynjolfsson et al. 2000 Hitt et al. 2002

2 ERP
ERP ERP



208

ERP Stedman 1999
ROI 63 ERP 150

ERP ERP

Hitt and Brynjolfsson 1996 367
Appleton 1998

Par Industries
6 2 2 2 60%

95% Brynjolfsson and Hitt 2000
IT

Hitt et al. 2002 ERP
ERP ERP

ERP
ERP

ERP
Hershey Food 1 1 2 SAP
1999 3 19% 0.5

Burritt 2000 Whirlpool SAP
Girard and Farmer 1999 Fox-Meyer Drugs ERP

24% 8000 Bulkeley 
1996 ERP Allied Waste and Waste
ERP Bailey 1999 ERP

ERP
Deloitte Consulting 

1999 ERP
ERP ERP

Koch 1999 Davenport 2000
ERP 3 5 ERP

ERP
Knorr 1999 ERP

Poston and Grabski 2001 1993 1997 ERP 50
ERP / /

/
ERP /



 209 

/ /

Hunton 2003 ROA ROI ROS
ATO ERP

ERP ERP ROA ROI ATO
ERP ERP

ERP
e

ERP

0,1

ERP
ERP

1
1 2 2 3 4

3 5 6 4
7 8 ERP

1

ERP
ERP ERP

1

/1.
/

/2.
/

/3.
/

/4.
/



210

characteristic 
function membership grade

0 1 Zadeh 1965
1 0

40
1 39 41 0.9 39 41

0.9
0 1

U Ai
b
i= 1 U U

µ1 , µ2 , ……,µb

( )U Xµ
( )( ) ( ) b1 2

1 2 b

u Xu X u X= + +.....+
A A A

3.1 2005
j ( )Uµ j U

U= 2%, 5%, 10%, 20% j

{ }2 5 10 20 µ (j)= 0.2,  µ (j)= 0.4,  µ (j)= 0.3,  µ (j)= 0.1

j ( )U
0.2 0.4 0.3 0.1µ j = + + +
2% 5% 10% 20%



 211 

tn
j n i b

m t ERP
W s k q

tn 3 i ijtj,t
R = m edian x

ijt ijt ij0x = x - x ijtx t jth ith
ji0x jth

ERP ith i=1,2,…,8 j=1,2 …,nt

financial linguistic variables =[–1, -0.5 =[-0.5, 

-0.1 =[-0.1, 0.1] = 0.1, 0.5] = 0.5, 1]

1 tn t i ijtj,t
R = max x ijtx

t thj thi i=1,2,…,8 j=1,2,…,nt

2 ( )ijtl x t jth ith

it ijt

it ijt it

it ijt itijt

it ijt it

ijt it

1 if 1.3R x
0.5 if 1.1R x 1.3R
0 if -1.1R x 1.1Rl( x )=

-0.5 if -1.3R x -1.1R
-1 if x -1.3R

<
< ≤
≤ ≤
≤ <

<

3 it
t

1x =
n

( )
tn

ijt
j=1

l x t ith

j=1,2,…,nt i=1,2,…,8

4
=

=
m

1i
iti xsX

bt
t bth m

is is = 1
5

bt0.5 X< ERP t

bt0.1 X 0.5< ≤ ERP t

bt0.1 X 0.1≤ ≤- ERP t

bt0.5 X 0.1≤ <- - ERP t

btX 0.5< - ERP t

                                                
3



212

1 btX t bth

2
4

t b bt
b=1

X = W X t

bW bth
bW = 1

3

t0.5 X< ERP t

t0.1 X 0.5< ≤ ERP t

t0.1 X 0.1≤ ≤- ERP t

t0.5 X 0.1≤ <- - ERP t

tX 0.5< - ERP t

1 itc t ith i=1,2,…,8

2 itc = itc - 0ic
t

it ijt1 j n
R = median x

≤ ≤

0ic ERP ith

3 ( )itl c∆ t ith

i it

i it i

it i it i

i it i

it i

1 if 1.3R
0.5 if 1.1R 1.3R

l( c )= 0 if 1.1R 1.1R
-0.5 if 1.3R -1.1R
-1 if -1.3R

c
c
c
c

c

<
< ≤
≤ ≤
≤ <

<

-

-

4 ( )
b

bt i it
i=1

= s l cc t ERP

m is is = 1

5

bt0.5 c< ERP t

bt0.1 0.5c< ≤ ERP t

bt0.1 0.1c≤ ≤- ERP t

bt0.5 0.1c≤ <- - ERP t

bt0.5 c< ERP t



 213 

ERP

1. 

2. 

1 ERP A ={ }1 2 bA , A , , A
2 ERP A ={ }1 2 bA , A , , A

utility U ={ }1 2 bU , U , , U b21 UUU

3 1 2, , , bV V V U ={ }1 2 bU , U , , U
k k bA bV , bkV

4 bkSW k bA b k
b k k

k
k = 1

VSW =
V



214

3. 

1 bR k bA
k

b bk
k=1

R = V

2 bW bA bW = b
b

b
b=1

R

R

3.2. 10 4

4321 UUUU
q bA 1V =4

bA 2V =3 bA 3V =2

bA 4V =1 2
2 k ERP A={ }1 2 bA , A , , A

{ }1i 2i 4i, , ,v v v
11

11 10

k
k=1

SW = v
v

= 4 4= = 0.07
1+ 2+ ...+10 55

, SW21 018.0
55
1 == , SW31 04.0

55
2 == ,

05.0
55
3SW41 ==

{ } { }11 21 41SW , SW , , SW 0.07, 0.018, 0.04, 0.05=

2 10

1 2 3 4

1 4 1 2 3 
2 4 1 3 2 
3 2 1 4 3 
4 4 2 3 1 
5 2 1 4 3 
6 3 4 2 1 
7 4 1 2 3 
8 3 2 4 1 
9 4 2 3 1 

10 3 1 4 2 
33 16 31 20 

/100 0.33 0.16 0.31 0.20

                                                
4 ERP

ERP



 215 

3.3 3.2 10 { }1 2 3 4, , ,R R R R

=1R
10

1k
k=1

v =33, 2R = 16 , R3 =31, R4 =20

{ }1 2 3 4W , W , W , W ={
100
33 =0.33 0.16 0.31 0.20}

ERP
ERP ERP

1996 2003 ERP
5 ERP 6

ERP
ERP

3

3

196 -- 
ERP -- 2401 

-94 -1850 
-74 -528 
23 -- 
12 13 
63 36 

ERP 4 94% 59
ERP 48% 30

ERP 81 29 ERP
61% 22 44 16

ERP 28 10 ERP
ERP ERP

ERP
ERP

                                                
5 www.topoint.com.cn

6 ERP www.erpworld.net



216

4

1 63 100% 36 100% 
2 59 94% 29 81% 
3 52 83% 22 61% 
4 44 70% 16 44% 

5 30 48% 10 28% 

ERP

1. 

5

ERP 11x

-0.138 12x -0.111 13x -0.171 14x -0.133 ERP

21x -0.431 22x -0.259 ERP

ERP

ERP

ERP 11x -0.089 12x -0.063 13x -0.03

ERP

ERP

ERP

ERP

5 ERP

t=1 t=2 t=3 t=4 t=5

t1x -0.138 -0.111 -0.171 -0.133  

t1x -0.089 -0.063 -0.030 0.134 0.207 

t2x -0.431 -0.259 0.333 0.250  

t2x -0.273 -0.264 -0.330 0.175 0.339 



 217 

t1X -0.285 -0.185 0.081 0.058  
1

t1X -0.181 -0.164 -0.180 0.156 0.273

1. ( )
tn

it ijt
j=1t

1x = l x
n

t ith

2.
bt

m

i it
i=1

X = s x t bth m

is is = 1

2. 

6
ERP ERP

ERP

ERP
ERP

44x 0.35 45x 0.339 ERP
ERP

ERP

6 ERP

t=1 t=2 t=3 t=4 t=5

t3x -0.069 -0.214 -0.159 -0.133  

t3x -0.246 -0.173 -0.214 0.350 0.339 

t4x -0.093 -0.135 -0.100 0.000  

t4x -0.097 -0.132 -0.265 -0.281 -0.276

t2X -0.081 -0.175 -0.130 -0.067  
2

t2X -0.172 -0.153 -0.240 0.035 0.032 

1. ( )
tn

it ijt
j=1t

1x = l x
n

t ith

2.
bt

m

i it
i=1

X = s x t bth m

is is = 1

3. 

7



218

ERP
ERP

ERP
ERP

7 ERP

t=1 t=2 t=3 t=4 t=5
t5x -0.367 -0.429 -0.409 -0.267  

t5x -0.281 -0.281 -0.382 -0.439 -0.379 

t6x -0.333 -0.429 -0.364 -0.367  

t6x -0.316 -0.316 -0.373 -0.402 -0.397 

t3X -0.350 -0.429 -0.387 -0.317  
3

t3X -0.299 -0.299 -0.378 -0.421 -0.388 

1. ( )
tn

it ijt
j=1t

1x = l x
n

t ith

2.
bt

m

i it
i=1

X = s x t bth m

is is = 1

4. 

8
ERP

ERP

ERP

8 ERP

t=1 t=2 t=3 t=4 t=5

t7x -0.271 -0.130 -0.118 0.000  

t7x -0.194 -0.241 -0.261 -0.224 -0.231 

t8x -0.204 -0.300 -0.105 -0.100  

t8x -0.308 -0.337 -0.375 -0.263 -0.250 



 219 

t4X -0.237 -0.215 -0.112 -0.050  
4

t4X -0.251 -0.289 -0.318 -0.244 -0.241

1. ( )
tn

it ijt
j=1t

1x = l x
n

t ith

2.
bt

m

i it
i=1

X = s x t bth m

is is = 1

ERP

{0.33, 
0.16, 0.31, 0.20} ERP 9

ERP ERP
ERP ERP

ERP
ERP ERP

ERP
ERP IT

ERP ERP
ERP ERP

9 ERP

t=1 t=2 t=3 t=4 t=5

X  0.33 -0.285 -0.185 0.081 0.058  

X  0.16 -0.081 -0.175 -0.130 -0.067  Xt

X  0.31 -0.350 -0.429 -0.387 -0.317  



220

4

t b bt
b=1

X = W X t

bW bth 4

b
b=1

W = 1

1996 2003 ERP

ERP

ERP

ERP

ERP
ERP ERP

ERP ERP

ERP ERP

X  0.20 -0.237 -0.215 -0.112 -0.050  

-0.2629 -0.2650 -0.1364 -0.0998  

X  0.33 -0.181 -0.164 -0.180 0.156 0.273 

X  0.16 -0.172 -0.153 -0.240 0.035 0.032 

X  0.31 -0.299 -0.299 -0.378 -0.421 -0.388 

X  0.20 -0.251 -0.289 -0.318 -0.244 -0.241 

Xt

-0.2300 -0.2292 -0.2785 -0.1223 -0.0737



 221 

ERP ERP
ERP

ERP

ERP

ERP
ERP ERP

ERP
ERP ERP

ERP ERP

e ERP
ERP ERP

ERP
ERP

ERP

ERP

AHP
ERP

1. 1995 -
169-190

2. 2002 ERP 265 62-65
3. 2003 ERP 135 1

33-36
4. 2003

22 4
1~33

5. 2004
2 1 109-136



222

6. 2005 . :
7. Appleton, E. L. 1998. How to survive ERP. Datamation. 
8. Bailey, J. 1999. Trash haulers are taking fancy software to the dump-Allied waste. 

following Waste Management, to shed SAP’s costly R/3. Wall Street Journal June 9
B4. 

9. Benchmarking Partners. 1998. ERP’s second wave: maximizing the value of 
ERP-enabled processes. Deloitte Consulting Study. 

10. Bharadwaj, A. S. 2000. A resource-based perspective on information technology 
capability and firm performance: an empirical investigation. MIS Quarterly 24

1 :169-196. 
11. Brakely, H. 1999. What makes ERP effective? Manufacturing Systems 17 3 :120. 
12. Bresnahan T., and S. M. Greenstein. 1996. The competitive crash in large scale 

computing, in the mosaic of economic growth. Eds  Landau, Taylor, and Wright, 
Stanford, CA: Stanford University Press. 

13. Brynjolfsson, E., and L.M. Hitt. 1993. Computers and economic growth firm level 
evidence. Unpublished Manuscript, MIT Sloan School Cambridge, MA. 

14. Brynjolfsson, E., and L.M. Hitt. 2000. Beyond computation: information technology, 
organizational transformation and business performance. Journal of Economic 
Perspectives 14 4 :23-48. 

15. Brynjolfsson, E., and S. Yang. 1996. Information technology and productivity a 
review of the literature, Adv Computer 43:179-214. 

16. Bulkeley, W. M. 1996. A cautionary network tale: Fox-Mayer’s high-tech gamble. 
Wall Street Journal Interactive Edition November 18 .

17. Burritt, R. 2000. Buyer bewares. Australian CPA 70 8 :48-49. 
18. Davenport, T., and J. Short. 2000. In search of ERP paybacks. Computerworld 34 

8 :42. 
19. Deloitte Consulting. 1999. ERP’s second wave – Maximizing the value of enterprise 

applications and processes – A global research report including Deloitte Consulting’s 
perspective: Making ERP spell ROI. 

20. Dubois, D., and H. Prade, 1991. Fuzzy sets in approximate reasoning, Part 1: 
Inference with possibility distributions, Fuzzy Sets and Systems 40:143-202. 

21. Girard, K., and M. A. Farmer. 1999. Business software firms sued over 
implementation. CNET News. com November 3 .

22. Guariso, G., A. Rizzoli, and H. Werthner. 1992. Identification of model structure via 
qualitative simulation. IEEE Transactions on Systems, Man and Cybernetics 22

5 :1075-1086. 



 223 

23. Hayes, D. C., J. E. Hunton, and J. L. Reck. 2001. Market reaction to ERP 
implementation announcements. Journal of Information Systems 15 1 :3-18. 

24. Hitt, L. and E. Brynjolfsson. 1996. Productivity, business profitability, and consumer 
surplus: three different measures of information technology value. MIS Quarterly 20

2 :121-142. 
25. Hitt, L. M., D. J. Wu, and X. Zhou. 2002. Investment in enterprise resource planning: 

business impact and productivity measures. Journal of Management Information 
Systems 19 1 :71-98. 

26. Hunton, J. E., B. Lippincott and J. L. Reck.2003. Enterprise resource planning 
systems: comparing firm performance of adopters and nonadopters. International 
Journal of Accounting Information Systems 4:165-184. 

27. Knorr, E. 1999. Dawn of the digital marketplace. Upside November :124. 
28. Koch, C. 1996. The integration nightmare:sounding the alarm. CIO Magazine

November 15 :6-10. 
29. Kumar, K., and J. V. Hillegersberg. 2000. ERP experiences and evolution, association 

for computing machinery. Communications of the AMC 43 4 :22-26. 
30. Nguyen, H, T. Wang, and B. Wu, 2004. On probabilistic methods in fuzzy theory. 

International Journal of Intelligent Systems 19:99-109. 
31. Poston, R., and S. Grabski. 2001. Financial impacts of ERP implementations.

International Journal of Accounting Information Systems 2:271-294. 
32. Rao, S. S. 2000. ERP: business needs and technologies. Industrial Management & 

Data Systems 100 2 :81-88. 
33. Roach, S. S. 1991. Service under siege-the restructuring imperative. Harvard Business 

Review 69 5 :82-91. 
34. Ross, J. W. 1999. Surprising facts about implementing ERP. IEEE IT Professional

July/August :5-68. 
35. Ruspini, E. 1991. Approximate reasoning: past, present, future. Information Sciences 

57:297-317. 
36. Slater, D. 1998. The hidden costs of enterprise software. CIO Magazine 11 7 :48-55. 
37. Streassman, P. A. 1988. Management productivity as an IT measure, in Measuring 

Business Value of Information Technologies, ICIT Research Study Team # 2 Ed. ,
ICIT Press, Washington, DC:93-120. 

38. Tseng, T., and C. Klein, 1992. A new algorithm for fuzzy multicriteria decision 
making. International Journal of Approximate Reasoning 6:45-66. 

39. Wah, L. 2000. Give EPR a chance. Management Review May :20-24. 
40. Wu, B., and C. Sun, 1996. Fuzzy statistics and computation on the lexical semantics. 

Language, Information and Computation PACLIC 11 , Seoul, Korea:337-346. 



224

41. Wu, B., and N. Tseng, 2002. A new approach to fuzzy regression models with 
application to business cycle analysis. Fuzzy Sets and Systems 130:33-42. 

42. Zadeh, L. A. 1965. Fuzzy sets. Information and Control 8:338-353. 




