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Abstract 
E-commerce has become an effective method to enhance eco-
nomic competiveness and win the resource allocation ad-
vantages for different regions, as well as a key standard to assess 
the economic power of one region. A novel evaluation technique 
based on ELECTRE-IV method is proposed to the regional elec-
tronic commerce development level. Experimental results sug-
gest that this proposed approach is correct, feasible and effica-
cious. 
Keywords 
Regional Electronic Commerce; Development Level Evaluation; 
ELECTRE-IV Method 

1. Introduction 

E-commerce is the most significant field that is influenced 
by contemporary information revolution most widely and 
impacts on the operation way and efficiency of social 
economic activities a lot. The research on the assessment 
method of e-commerce could build a data and index sys-
tem that fully meets the demand of government to estab-
lish policy of e-commerce, understand the development 
level and the influence of e-commerce on social economic 
development. 

2. Related Works 

The study on the assessment of e-commerce started from 
the knowledge economy and information economy. 
Machlup and Porat are the first researchers. The former 
calculated the knowledge industry of the USA by final 
demand method (also called expenditure method) and the 
latter studied the assessment of American information 
economy. Although their research is not specifically for 
the assessment of e-commerce, it is significant to the re-
search and blazes a new trail for the research. The devel-
opment of e-commerce could be described as the Sigmoid 
Function of Innovation Diffusion Theory put forward by 
Rogers, i.e. the different phases of the development re-
flected by readiness, intensity and influence. Many index 
systems in related research are actually based on it in the 
world. 
The research on the assessment of e-commerce in China 
started in 2000, but there is still no authentic or compre-

hensive official statistics of e-commerce so far. Some 
semi-official or nonofficial organizations conducted the 
assessment of e-commerce from different angles and did 
the computation of the development level from local per-
spectives. CNNIC has begun to conduct the regular com-
putation survey on e-commerce from the angle of netizens 
since 2000; State Economic and Trade Commission, Chi-
nese Academy of Social Science and Peking University 
co-launched the research of ‘Computation and Survey on 
the Intensity of Internet in Chinese Enterprises and the 
Development level of E-commerce’ in 2001. The survey 
proposed to understand the development level of e-
commerce from the angle of Chinese enterprises with the 
respondents oriented as the large and medium sized enter-
prises. The CII China E-commerce Index Report released 
by State Statistics Bureau made a comprehensive assess-
ment of the development level of e-commerce in different 
regions of China with comprehensive index and class in-
dex. The indexes in the assessment system are mainly 
focused on the measurement of infrastructure (readiness 
of the development of e-commerce) and the contents re-
lated with e-commerce are not systematic or comprehen-
sive enough. 
Due to the different respondents, the focus and assessment 
method of the development level of e-commerce in aca-
demics is also different. In terms of focus, it is mainly 
about the research on the performance evaluation of e-
commerce, adoption of the assessment of e-commerce, 
evaluation of e-commerce system and the evaluation of 
enterprise e-commerce website. Judged from current ma-
terial, the studies on the development on the development 
level of regional e-commerce are few. Zeng Hong men-
tioned the importance of assessing the development of 
regional e-commerce of China and highlighted the im-
portance of the assessment and construction of index sys-
tem in his thesis E-commerce Computation Index System 
Construction, but did not put forward the detailed assess-
ment method. Jiang Yuchao and Yu Liping suggest that 
the computation of e-commerce needs to consider the 
supply-demand computation, trade composition and trade 
flow, not mentioning the intensity of e-commerce devel-
opment in their thesis China Regional E-commerce As-
sessment System Construction, not sufficient to assess the 
development level of e-commerce in one region objective-
ly. In terms of assessment method, most researches are 
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based on statistical research, questionnaire survey or en-
terprise interview. For example, Liu Min used question-
naire survey and interview to conduct the empirical re-
search on the e-commerce development level of Shaanxi 
enterprises in the book Assessment and Method of E-
commerce Development; Lou Cequn and Gui Xuewen 
conducted the quantitative and qualitative analysis on the 
development of enterprise e-commerce by interview and 
internet watch in the book Wuhan City E-commerce De-
velopment Report. 

3. Improved ELECTRE Method 

The respective evaluation: When using this individual 
method, the attribute weights of criteria and alternatives 
applied by each member in the group can be different. 
Suppose that the union of criterion sets used by the deci-
sion maker i=1, …, n is C={c1, c2, …, ct}, its weight vec-
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Firstly, suppose that the weight of the decision made by 
the decision maker i=1,…,n in the group decision is 
wi∈{w1, w2, …, wn}, and the decision committee can ob-
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The forward strong and weak relation graphs Gs and Gw 
of alternative sets were constructed by the outranking re-
lations of all the alternatives obtained by the above formu-
las. 
Firstly, make sort ascending by the directive diagram, 
calculate the sort v′(xi) of each alternative and draw the 
ranking table. Then mirror the forward strong and weak 
relation graphs to get the sort descending diagram, calcu-
late the order v0(xi) of alternatives’ sort descending by 
using the same method and draw the sort descending table. 
Combined with the results of sort ascending and sort de-
scending, by the formulas 

* 0max ( )
j

jx X
v v x

∈
=                                  (5) 

* 0( ) 1 ( )j jv x v v x= + −                        (6) 

( ) [ '( ) ( )] / 2j j jv x v x v x= +                  (7) 

Calculate the mean sort v of alternatives and draw the 
mean ranking table of alternative sets, and the group can 
get the final sort of alternative sets by the rule that the 

smaller the v is, the higher the rank of the alternative. 

4. Experimental Results 

The design of the e-commerce development level assess-
ment index system is the frame and key, so it is significant 
to construct a scientific and reasonable index system in 
order to get scientific and objective results. By clinging to 
the principles above, the index system designed is imple-
mented based on the three phrase of Sigmoid Function put 
forward by OECD. Finally, the research establishes an 
assessment system consisted of 3 first-grade indexes: en-
terprise intensity, individual intensity and trade scale and 
7 secondary indexes. (Table 1). 

Table 1 Regional E-commerce Development Level Assessment Index 
First-grade 

index Secondary index Explanation or definition 

Enterprise 
intensity 

Manufacturing 
industry 

Quantity of enterprises using e-
commerce with over 10 em-
ployees in manufacturing in-
dustry/ total enterprise number 

Logistics industry 

Quantity of enterprises using e-
commerce with over 10 em-
ployees in logistics industry/ 
total enterprise number 

Other industries 

Quantity of enterprises using e-
commerce with over 10 em-
ployees in other industries/total 
enterprise number 
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Individual 
intensity 

Average online 
shopping trade 

amount 

Importance of e-commerce in 
residents’ life  

Employee salary 
level 

Average salary of e-commerce 
employees/average salary of 
non-agricultural employees, 
reflecting income distribution  

Trade 
scale 

E-commerce trade 
proportion 

Proportion of e-commerce 
trade amount to GDP  

Individual online 
shopping amount 

proportion 

Individual e-commerce yearly 
consumption/ total consump-
tion of individuals  

According to the weights and the index values, the study 
shows the result of ECDI of A province from 2008 to 
2012, the whole and development of different elements 
(table 2). 

Table 6 Growth of the whole and elements 

 
In conclusion, the index system the research built mainly 
assesses the development of regional e-commerce. Alt-
hough the index composition is relatively simple, the op-
erability is relatively strong. The author assesses the de-
velopment of e-commerce of Fujian Province according to 
time. It shows that the compound growth rate of ECDI of 
Fujian reaches 26.08% during 2008 to 2012; among the 
three elements, trade scale has the largest “contribution”. 
The index increases by 69.12 in 4 years, and only the 
trade scale up by 34.13, occupying the 49.38% of the ab-
solute growth; the rapidest growth is the individual inten-
sity, up from 7.93 in 2008 to 23.89 in 2012, with the com-
pound growth rate of 31.76%.  

5. Conclusions 

The assessment of the development level of e-commerce 
is a key part of e-commerce management by constructing 
index system and collecting data to make the comprehen-
sive assessment of the whole process of e-commerce 
based on the result. In the construction of regional econ-
omy, e-commerce level stands for the level of economic 
development of the region, so the qualitative and quanti-
tive assessment of the development level of regional e-
commerce is of great significance. 
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