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Abstract 

This paper puts forward a new dynamic approach to evaluate Enterprise Resource Planning (ERP) 
benefits. In this paper, essential financial indicators are used to calculate the effect of sample 
enterprises which have executed ERP implement for more than 5 years in China. The method we 
proposed in this paper is based on the fuzzy statistical analysis and fuzzy rule based decision support 
system. According to the yield study, we find that it is different from our expectation, there is a positive 
impact in the first few years after the ERP implement; but then, the trend of the ERP performance will 
be downside to be negative as time goes by, it is surprising, we think it may be caused by marketing 
environment changes; at last, the trend of the ERP performance will be stable and a little rise. We 
think the trend fits the actual situation more, and prove the effectiveness of our approach. 

 
Keywords: ERP, Fuzzy Dynamic Evaluation, The ERP Performance. 

 
1. Introduction 
 

In recent years, ERP has been applied to company management by many companies because of its 
function to reduce operating costs, shorten cycle times and improve customers’ satisfaction. For 
example, in China there are some enterprises such as Lenovo, Hang Zhou Iron and Steel Group 
Company, Haier and Hongta Group Company has invested large amounts of money in ERP. Opinion 
of ERP advocates is that the positive benefits of ERP will increase firm’s financial performance and 
enhance competitiveness. 

But as many companies in China had no scale and competence advantage, lack technology and 
service innovation[18], after performing ERP, many enterprises found the phenomenon that they got 
little even negative benefit from it.  

To conduct ERP, enterprises have to invest huge capital charges and long-term efforts with the 
difficult implementation and slow effect. All of above may reduce the benefits of ERP implementation. 
It is estimated that about 95% of the enterprises have not performed the improvement of company 
finance after conducted the ERP[1]. ERP adoption success is not guaranteed[15]. The time lag problem 
and the business cycle also induce the failure of applying ERP. In fact, in years after performing ERP, 
it may contribute to a considerable sum of corporate budget[19]. Many researchers argue that a longer 
time horizon after implementation analysis is preferred[2,3,4]. 

On the other hand, enterprises which perform the ERP are unable to examine its profitable 
improvement. Since to calculate the ERP performance accurately is hard, it is influenced by some 
impacts such as economic conditions, transportation and political policy. So it is hard to found an 
appropriate evaluation approach on ERP performance. 

In fact, experts present some approaches in detecting and testing procedures for ERP performance. 
Among them, t-test and event study method are mostly used[5,6,7,4]. Although all these procedures are 
easy to perform, the disadvantages of them are also obviously. Because the decimal cost/benefit 
comparison comes from that calculate the ERP benefits can not be immediately identified, but costs 
can instead5. On the other hand, an explicit statistical model also means lack of structure change, it 
makes investigating statistical properties of the models and making forecasts difficult. 

In this paper, we present an integrated testing procedure to evaluate the ERP performance, our 
evaluation approach contains a single financial factor effect and a single company’s performance 
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evaluation. The ERP impact of time and impact of company size from fuzzy rule base are are proposed 
for the testing hypothesis of ERP impact; in section 3, we give an empirical research about ERP impact 
on China; in section 4, we give out our conclusions. 
 
2. modelling 
 
2.1. Previous methods 
 

It is obvious that when enterprises increase investment in the computer/technology, then 
companies’ administration and benefit will gain positively help. And many researches have 
proven it; improving investment in the computer/technology will reduce growth in operating 
expense, increase cost efficiency and return on assets, and some other indicates[8]. Evaluation 
process of ERP systems needs to take many criteria into account[16,17].This paper summarizes 
the essential factors which every factor has 2 elements: 1. Analysis of operation: (1.1) Accounts 
Receivable Turnover; (1.2) Inventory turnover; 2. Analysis of profitability: (2.1) Pretax profit 
to sales; (2.2) Gross profit ratio; 3. Analysis of investment return: (3.1) Return on total assets; 
(3.2) Return on common equity;4. Analysis of growth rate: (4.1) Sales Growth Rate; (4.2) Gross 
Profit Growth Rate, as financial performance evaluation indicators to evaluate the ERP. Table 1 
shows the relationship between factors and elements[9,10,11,12,13,14,4]. 

 
Table 1．The relationship between factors and elements 

Factors Elements 
Analysis of operation Accounts Receivable Turnover Inventory turnover 
Analysis of profitability Pretax profit to sales Gross profit ratio 
Analysis of investment return Return on total assets Return on net assets 
Analysis of growth rate Sales Growth Rate Gross Profit Growth Rate 

 
In Table 1, Accounts Receivable Turnover = Net Revenue/average accounts receivable; 
Inventory turnover = Cost of GoodsSold / average s inventories; 
Pretax profit to sales = Pre-tax income/ revenues; 
Gross profit ratio = Gross profit/ revenues; 
Return on total assets = Earning Before Interest and Tax (EBIT)/average assets; 
Return on net assets = Profit after tax/ Working capital; 
Sales Growth Rate = Sales of Current period-Sales of Base period/Sales of Base period; 
Gross Profit Growth Rate = Gross Profit of Current period -Gross Profit of Base period/Gross 

Profit of Base period. 
 

2.2. Design of Evaluations 
 
If we want to calculate the performance improvements with a new system, then a long term 

evaluation is necessary. Base on this, this paper think that the changes in enterprise performance 
from 1 years before ERP implementation, and to 1,2,3,4 and 5years after ERP implementation. 

By observing tn enterprises’ financial indicates, this paper evaluate the ERP performance 

with fuzzy logic rule base. In the research, we define the degree of financial linguistic 
fluctuation to be{very down (very non-efficient) = [–1,- 0.5), down (non-efficient) = [-0.5, -0.1), 
unchanged (medium) = [-0.1, 0.1], high (efficient) = (0.1, 0.5], very high(very efficient) = (0.5, 
1]}. The basic purpose to design the evaluation approach is that to calculate the steady state 
behavior after ERP, this paper applies median filter tool. Median filter tool is a robust statistics 
comparing with mean filter, since little changes of certain factors may derive from noise, but 
when we use mean filter tool, little changes may effect our evaluation result. And why this 
paper thinks 1.3 times and 1.1 times of median filter as the threshold values of linguistic degree 
is that we confirm it base on general practical experience and human thought. The procedure 
below shows how the evaluation process is. 
 

Research on Fuzzy Dynamic Evaluation Approach for ERP Benefitsapplication in China 
SUN Bai-qing, JIN Wei-quan, Wu Berlin

480



Algorithm for a single factor’s evaluation procedure 
 

Step 1: denote tn as the number of enterprises at time t; let ijtx  be the ith standardized financial feature 

of jth firm at t year, where i=1,2,…m, meaning the number of features, j=1,2,… tn . Measure 

0ijijtijt xxx  , then ijt
nj

it xm median
t


1

. 

Step 2: compute )( ijtxl   the ith financial linguistic variable of jth firm at t year. 
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Step 3: compute 
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, it means the financial linguistic value for the average of tn  

firms. 

Step 4: calculate 



m
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, meaning the weighted ERP performance of a factor, and iw  

indicate the weight of the ith feature, we have 



m
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iw
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1. 

Step 5: get the result according to fuzzy rule base: 

If 5.0tx , then we say the ERP performance of this factor is “very high” which means 

very efficient up to year t; 

If 5.01.0  tx , it is high, i.e. efficient up to year t; 

If 1.01.0  tx , it represents unchanged, i.e. medium up to year t; 

If 1.05.0  tx , it means non-efficient up to year t; 

If 5.0tx , it means very non-efficient up to year t. 

 
Algorithm for macro evaluation procedure 
 
Step 1: denote itX  as the weighted ERP performance of the ith factor. 

Step 2: compute 



m

i
itit XWX

1

, meaning the weighted performance of the macro-ERP, and iW  

indicate the weight of the ith feature, we have 



m

i
iW

1

1. 

Step 3: get the result according to fuzzy rule base: 

If 5.0tX , then we say the macro-ERP performance is “very high” which means very 

efficient up to year t; 

If 5.01.0  tX , it is high, i.e. efficient up to year t; 
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If 1.01.0  tX , it represents unchanged, i.e. medium up to year t; 

If 1.05.0  tX , it means non-efficient up to year t; 

If 5.0tX , it means very non-efficient up to year t. 

 
A test of a financial factor’s ERP benefit 
 
Step 1: denote ity  as the ith standardize financial feature of a firm at t year, compute 

0iitit yyy  , and ijt
nj

it xm median
t


1

.

 
Step 2: compute )( ityl   the ith feature of linguistic value at t year. 
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Step 3: get 



m
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itit ylwy

1

)(  meaning the weighted ERP performance of a factor, and iw  indicate 

the weight of the ith feature, we have 



m

i
iw

1

1. 

Step 4: get the result according to fuzzy rule base: 

If 5.0ty , then we say the macro-ERP performance is “very high” which means very 

efficient up to year t; 

If 5.01.0  ty , it is high, i.e. efficient up to year t; 

If 1.01.0  ty , it represents unchanged, i.e. medium up to year t; 

If 1.05.0  ty , it means non-efficient up to year t; 

If 5.0ty , it means very non-efficient up to year t. 
 

Fuzzy Weight Decision for ERP Factors 
 

Researches in the past showed that people gave every factor an equal weight in the 
evaluation process. That means all factors have the same effect on the universe domain. But, we 
think different weight will contribute to a more accurate evaluation, i.e. different factors have 
different effect on project. Then what we get will reflect the real situation. This paper uses the 
fuzzy set theory and sampling survey technique to get fuzzy weight of each factor. Especially, 
we get an appropriate fuzzy weight with using fuzzy memberships and multiple values 
assignment. Below we give a definition of fuzzy weight. 
Definition: Fuzzy Weight (Data with Multiple Values) 

Denote U  as a finite set, and define },{ 21 kLLLL ，，  as k-linguistic factors on U , and 
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i    as a sequence of random fuzzy sample on U , 
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let ijm (
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as: 
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We survey questionnaire to 7 experts with the universe set U = {factor 1, factor 2, factor 3, 

factor 4}. Then we get the fuzzy sample below showed in Table 2: 
 

Table 2．Fuzzy Sample Survey 
 Factor 1 Factor 2 Factor 3 Factor 4 
F1 0.4 0.1 0.2 0.3 
F2 0.2 0.1 0.2 0.5 
F3 0.3 0.2 0.3 0.2 
F4 0.3 0.2 0.4 0.1 
F5 0.3 0.1 0.2 0.4 
F6 0.2 0.2 0.4 0.2 
F7 0.5 0.1 0.3 0.1 
Total 2.2 1 2 1.8 
Weight 0.31 0.14 0.29 0.26 

 
So, the fuzzy weight can be described as: 
 

 
4

26.0

3

29.0

2

14.0

1

31.0
FW                                               (4) 

 
3. Empirical research 

 
The survey sampling is performed in China by choosing enterprises which have publicly 

disclosed ERP implementation for more than 5 years.  
 

Factor 1: Analysis of Operation 
 

The results of accounts receivable turnover and inventory turnover are illustrated at Table 3. 

We can find that the dynamic performance of the feature Accounts Receivable Turnover itx  

is efficient ( 1ix = 0.22, 2ix =0.22, 3ix =0.19, 4ix =0.28, 5ix =0.28). While the dynamic 

performance of the feature Inventory turnover is efficient in the first 2 years ( 1ix = 

0.36, 2ix =0.11),but the following 3 years, it turns unchanged( 3ix =0.08, 4ix =0.06, 5ix =0), the 

performance turns positive to negative. Then the result of operation performance is always 

efficient ( 1x = 0.29, 2x = 0.17, 3x = 0.14, 4x = 0.17, 5x = 0.14), but it has a downside. 
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Table 3．Dynamic Performance Of Operation After ERP Implementation 
Operation performance T=1 T=2 T=3 T=4 T=5 

Accounts Receivable Turnover ( itx ) 
0.22 0.22 0.19 0.28 0.28 

Inventory turnover( itx ) 
0.36 0.11 0.08 0.06 0 

Factor 1: Operation 0.29 0.165 0.135 0.17 0.14 

 
Factor 2: Analysis of Profitability 
 

The results of pretax profit to sales and gross profit ratio are illustrated at Table 4. 
We can find that after first year of ERP implementation, the dynamic performance of pretax 

profit to sales fluctuated, it shows a rising trend the first 3 years from unchanged to efficient, 
and then itbecomes worse after the succeeding years to non-efficient. The dynamic performance 
of the feature Gross profit ratio also becomes worse, from efficient to unchanged and to non-
efficient. The result of profitability has declined. 

 
Table 4．Profitability after ERP implementation 

Profitability performance T=1 T=2 T=3 T=4 T=5 

Pretax profit to sales ( itx ) 
0.06 0.19 0.28 -0.03 -0.14 

Gross profit ratio ( itx ) 
0.17 -0.03 -0.14 -0.08 -0.31 

Factor 2: Profitability 0.115 0.08 0.07 -0.055 -0.22 

 
Factor 3: Analysis of Investment Return 
 

Two financial features of investment return are return on total assets return on net assets. 
Results are shown at Table 5. 
The results show that, after ERP implementation, return on total assets turns to unchanged 

from efficient, and return on net assets is always unchanged. The performance of investment 
return is efficient after the first year of ERP implementation, then it turns to unchanged. 

 
Table 5．Investment Return After ERP Implementation 

Investment Return 
performance 

T=1 T=2 T=3 T=4 T=5 

Return on total assets ( itx ) 
0.25 0.06 0.19 -0.11 -0.03 

Return on net assets ( itx ) 
0.06 -0.03 0.08 -0.17 0 

Factor 3: Investment Return 0.155 0.015 0.135 -0.14 -0.015 

 
Factor 4: Analysis of Growth Rate 
 

The results of the two financial features, sales growth rate and gross profit growth rate, are 
illustrated at Table 6. 

 
Table 6．Growth Rate After ERP Implementation 

Growth Rate performance T=1 T=2 T=3 T=4 T=5 

Sales growth rate ( itx ) 
0.22 0.17 -0.25 -0.19 -0.06 

Gross profit growth rate ( itx ) 
0.36 0.19 -0.08 -0.11 -0.08 

Factor 4: Growth Rate 0.29 0.18 -0.165 -0.15 -0.07 
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For sales growth rate, the change is steep. The first 2 year, the performance is efficient; then, 
the next 2 year, it becomes non-efficient; at 5 year, it becomes unchanged. For gross profit 
growth rate, the case is similar, from efficient to unchanged. And for factor 4, growth rate, the 
performance turns to non-efficient after twp year’s efficient, then at 5 year, it becomes 
unchanged. 

 
The Macro ERP Performance 

 
According to these four factors, we will test the macro ERP performance. The fuzzy weight 

is 
4

26.0

3

29.0

2

14.0

1

31.0
FW . 

The results are shown at Table 7. 
According to Table 7, we find an interesting result that the first 2 year after the ERP 

implementation, the macro ERP performance is efficient, then at 3 year after the ERP 
implementation it turns positive to negative. the EPR implementation does not meet the 
expected achievement, we can find that after 2-3years the ERP implementation, the trend will 
be stable, and a little rise. 

The reason why our result shows this trend is that we think after the ERP implementation, 
ERP system will have a positive effect to the firms, so we get efficient result at 1 year and 2 
year, but then it goes down, we think it is because that as time goes by, marketing environment 
has changed, and the ERP system may not adapt to these changes. After system updating, the 
ERP performance has a little rise, and we believe the ERP performance will be positive effect as 
time goes by. 

 
Table 7．The Results of Macro-ERP Performance 

 T=1 T=2 T=3 T=4 T=5 
Factor 1: Analysis of 
Operation 

0.29 0.165 0.135 0.17 0.14 

Factor 2: Analysis of 
Profitability 

0.115 0.08 0.07 -0.055 -0.22 

Factor 3: Analysis of 
Investment Return 

0.155 0.015 0.135 -0.14 -0.015 

Factor 4: Analysis of 
Growth Rate 

0.29 0.18 -0.165 -0.15 -0.07 

Macro ERP Performance 0.226 0.114 0.048 -0.035 -0.010 

 
4. Conclusions 

 
In this paper, we propose a new way in ERP evaluation, and we give an examination with 

enterprises in China which have executed ERP implement for more than 5 years. The 
application of the fuzzy rule base to examine the benefit of ERP implementation is heuristic. 
From our test, we find that for single features, only account receivable turnover get positive 
impact, all the others are getting worse.  

For 4 factors evaluation of ERP, the ERP performance of operation is efficient, while other 3 
factors get worse. The ERP performance of profitability is non-efficiency, investment return 
factor and growth rate become unchanged. 

Suggestions to Chinese enterprises: (1) there are difference between eastern company and 
western both management and concept, so Chinese enterprises should reform their 
administration concept and the management system before the ERP implement.(2)ERP system 
ia a complete system containing human resource, sales and management, so only part of apply 
of ERP can not reach the expected goal.(3) it is a long term process to put ERP system into use, 
maybe in short run, the performance is unchanged and even non-efficient, but in long run, we 
believe it will be better and efficient. 
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For this study, many firms wouldn’t supply us entire information because of business privacy, 
it makes our study more difficult. Maybe we add more non-financial performance indicators, the 
result will be more satisfied. 
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