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Abstract — Due to the characteristics such as
complexity and uncertainty etc., there are many
difficulties during the performing of reverse supply
chain. In order to effectively play the role of reerse
supply chain, obtain lasting economic, ecologicalna
social benefits, this paper introduces the concepof
service flexible capability, and contributes an
evaluation index system of it for enterprises. Dudo
fuzziness of the indicators, combined with AHP, tis
paper takes a real enterprise for example, evaluatethe
enterprise’s service flexible capability by fuzzy
comprehensive evaluation method. According to the
evaluation process and evaluation results, the
enterprise’s service flexible capability can be masred
better.

situation, many well-known enterprises have put
forward the importance of service flexible
management, they pointed out that if service fliexib
capability shaping and flexible capacity arrangemen
can be taken effectively in the process of service
production and operation, enterprises and customers
can receive better benefits.

Reverse supply chain is a concept which is paidemor
attention in recent years, many enterprises have
devoted to the improvement for reverse supply chain
efficiency. Due to the obvious differences between
the traditional forward supply chain and the regers
supply chain, management of the latter is not easy.

Keywords— Reverse supply chain, Fuzzy comprehensiveSo, the service flexible capability can be introghic
evaluation method, Service flexible capability to reduce the uncertainty in the reverse supplyncha
management, improve enterprises’ service capability
S0 as to improve customers’ satisfaction. Therefiore

is necessary to assess the current levels of
enterprises’ service flexible capability based on

reverse supply chain.
The mode of modern market economy has been

shifted from product economy to service economy. In

the 21st century, the important magic weapon for2 Construction of Evaluation Index
the market competition to win is not competing on

price, but the service competition. With the pragre System of Enterprises’ Service Flexible

of high technology, consumers’ demand for servicesCapability Based on Reverse Supply

is higher and higher, and the market competition is Chain

fierce increasingly too. On the same service produc

because of the invisibility of service product, thot On the basis of previous studies, this paper argues
customers and service providers produce differentthat, from the perspective of reverse supply chiie,
quantity and feelings, which vary from people to enterprise’ service flexible capability is refledgten
people——that creates a service of instability, which three aspects: flexible strategic capability, flwei
directly affects the customer perception of service Management capability and flexible operational
quality satisfaction, affects the degree of custome capability™l. As the first-level indicators, the three

We can get the evaluation index system as follows:

1. Necessity of Evaluation on
Enterprises’ Service Flexible Capability
Based on Reverse Supply Chain
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maintain competitive advantage. Aimed at this
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Controllng flexibiliy G, normalizedW . Then, we can get the maximum
- . . . B Reaction flexibility ¢, X )
Flexible strategic capability 2, —| g cponge flexiviliyc, eigenvaluel _ , and W can be obtained as follows:
max
Cultural flexibilityC, ,
e e Osgenizational structoreCy (1) Each list of matrix elements can be standarjize
e~ Flexible management capability 5, —| o SN YCa _
il capbiiy 4 T [ Conubmtneec, and &; for each element:
Communicational ability ¢,
Technology flexibility ¢,
L Flexible operational capability 5 { Operating flexibility C;, a = ai
’ Resource recycling flexibility ¢, ij n
Market flexibility ¢, z a
kj S
= (,j=12--n) (9

Figure 1. Evaluation index system of enterprises’ (2) We get the summation of elements in each row of
service flexible capability based on reverse supply the judgment matrix standardized:

chain

3. Building Fuzzy Comprehensive W =23 (=12.-.1)
Evaluation Model of Enterprises’ Service = B )
Flexible Capability Based on Reverse SoWw = (W, W,---, Wy’
Supply Chain B

Wi . _
3.1  Determination of the evaluation factor W :Z":W(' =12
set =4 3)

The vectorW = (W, W, W,,---,W,)"is the eigenvector

F={f,f,,...f.},And f represents a level of
calculated, that is the Single-level sort weigHhise

all the factors.

32  Determination of the weights of each Maximum eigenvalud,,is:

evaluation indicator 1 =3 (AW),
max Z nWw
In order to comprehensively consider the qualigativ ) . (4
and quantitative factors, this paper uses the Aicaly 3-2-2.2  Consistency Test
H|erarch>/ Pro?([es]ss (AHP) to determine the weight ofThe target of consistency test is
each indicatof ¥). Among them The AHP structure A -n
model is showed as Figure &nd the specific steps ~ Cl =ﬁ -

are as follows: ) )
The smaller CI is, the higher the degree of the

3.2.1  Construction of the judgment matrix judgment matrix consistency becomes. If CI=0, the

judgment matrix achieve consistent compldtely
For the analytic multi-hierarchy model, experts are But in the process of building the judgment matrix,
asked to make qualitative description separately fo jnconsistent judgment of thinking is just one oéth
the importance of each evaluation indicator, whgch reasons to influence the consistency of judgment
quantified by exact figures. Saaty’s 1-9 scaling matrix. With Saaty’s 1-9 scaling method as the ltesu
method is referred to make indexes quantitéfitle of factors comparison is also cause the consistency
deviating from the judgment matrix. Therefore, only
according to Cl to set the acceptable standard of
inconsistency is clearly inappropriate. In ordeigat
asA, A= (aij Y - the critical value for consistency checking for

different orders of judgment matrix, it is necegsar
3.2.2  Single-level ranking and consistency testeliminate the influence of the matrix orber

By comparing the each two indicators among all
indicators, the judgment matrix is constructed

3.2.2.1  Single-Level Ranking We introduce the corresponding average target of

random consistencyRI| which is shown in Finger 2.
According to the judgment matrix, we can get the

sort weights of the indicators in the analytic
multi-hierarchy model, thus get the eigenvector
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deviation degree of consistency is too big, the
judgment matrix must be adjusted to achieve
RI 000 | 000 | 058 | 0%0 | 112 | 124 | 132 | 141 | 145 satisfactory Consistency, and the Corresponding

weights of the indexes i¥V = (W, W,,W,,---,W,)".

Finger 2. The average random target of consistency

test On the basis of the calculation, we have conditions
determine the evaluation ankibg=1€,,€,,...,€. 1,
The consistency hypothesis is . _ = {el 2 ”}
cl form evaluation matrix and receive the fuzzy
CR= Rl ©) comprehensive evaluation results S

Normally, for the judgment matrix which orders is HereS=W' o R, W' is the weights matrix, and
more than three, €R< 010, the consistency of the Ris the fuzzy evaluation matrix.

judgment matrix is acceptable, Otherwise, if

CR> 010, the judgment matrix deviation degree of 4. Example

consistency is too big, the judgment matrix must be

adjusted to achieve satisfactory consistency. In order to validate the above analysis, we take a

petroleum equipment manufacturing enterprise for an
3.2.3  Calculation for synthetic weights and example. This enterprise has 2130 employees, and it

consistency test is a professional company which is engaged in the
esp and screw pump development, manufacturing
3.2.3.1 Calculation for synthetic weights and marketing. In recent years, considering the

company's long-term goals and the environmental
Assume that the analytic multi-hierarchy model systainable development, the company attaches great
includes target layeh, criterion layeBand index  importance to the reverse supply chain management,
layerC. The corresponding weight of target layer — and actively introduces the concept of service
to criterion layer B is  flexible managemeft. We use fuzzy comprehensive
W W = WO WS WS, W) evaluation method to evaluate the service flexible

capability of this company, the steps as follows:
In the same way, the corresponding weight of the

criterion layer B to index layer C is 4.1 The factor set of service flexible capability
W® = WP W2 W - W) (j=12---,K) , Then, of the enterprise

the corresponding weight of index lay€r to target
layer A can be calculated( finger 3):

The first factor sel’:A‘ = (Bl’ B, Bs)
The second factor s&t :(Cil’ciz’q’acu),

HE B B - Be Sort af level Rankang Bz = (Czva227C237C24), Bs = (Calvcszvcaz’cszt)'
HC . . . W
Wi W - Wi
Wi Wi . - . 4.2 Determine the evaluation ranking
. 2 vfwo e
@ - s - T G=1207) The service flexible capability ranking of the
: petroleum equipment manufacturing enterprise
“ T Wi ; e is E:(el,ez,eg), and the specific conversion

standards and interpretations are as follows:

Finger 3. Synthetic weights
Table 1.Ranking conversion standards and

3.2.3.2  Consistency Test interpretation of the service flexible capability

>.Clia,

=1 Reviews 100 points | Conversion
CR= e Interpretation
z Rl a. set standards -al point
= N e Good Above 80 90
The same as the previous analysisCiR< 010, the & General 60-80 70
consistency of the judgment matrix is acceptable. [ Weak Below 60 50

Otherwise, if CR> 010, the judgment matrix

59



Int. J Sup. Chain. Mgt

60

Vol. 3, No. 1, March 2014

4.3  Determine the weights of the evaluation
indicators

Table 2. The judgment matrix of A-B level

A B, B, Bs W
B, 1 3 0.648
B, 1/3 1 0.230
Bs 1/5 1/2 0.122

Avax = iw =3.004
= nWi

Ana =N _ 002
n-1
CR= % = 0.003< 010

Cl =

The consistency test is passed, in the same way, we 4.4

can get:
Table 3.The judgment matrix of B1-C level

B, Cu Co Cis Cus w
Cn 1 3 3 4 0.494
Cup 1/3 1 1 1/3 0.121
Ci3 1/3 1 1 1/3 0.121
Ciy 1/4 3 3 1 0.264

Avax =4.250, CI1 =0.083, CR=0.093< 0.1, the
consistency test is passed.

Table 4. The judgment matrix of B2-C level

B, Ca Ca Cas Cos W
Cot 1 4 2 3 0.452
Cx» 1/4 1 1/3 2 0.133
Cxs 1/2 1 1/3 0.318
Cos 1/3 1/2 1/4 1 0.097

A...=4.144, Cl =0.048, CR=0.053< 0.1, which
passes the consistency test.

Table 5. The judgment matrix of B3-C level

Bs Ca Ca2 Cas Ca W
Ca 1 2 1/5 1/3 0.135
Ca 1/2 1 1/3 1/2 0.118
Cas 5 3 1 2 0.479
Cay 3 2 1/2 1 0.268

60

A =4.18%, Cl =0.061, CR=0.068< 0.},which
passes the consistency test.

Calculations foCl , R| andCR:

4
Cl =3 B,Cl, =0.648%0.083+0.230%0.04

i=

+0.122*0.061=0.07

4
RI = Z B, Rl, =0.648*0.900+0.230%0.90
j=i
+0.122*0.900=0.90

i(ﬂ i Bi

— =1
CR=11
ZRliBi

=1

The consistency test is passed.

=0.081< 0.1

Determine fuzzy judgment matrixes

0.333
0.267

0467 0.

0.333 0.

0533 0.
10400 0.233 0.36]

0.167

0467 0333
0267 0233

[0467 033 0.
267 0233 0.
200 0467 O.
10333 0434 0.

0.200

[0.467
0.367
0.167
0.233

0233 0.
0.257

0363 0.
0467 0.

ey
1l
o
B398

4.5 Calculation for fuzzy comprehensive
evaluation

Result of Fuzzy comprehensive evaluationgis
Here,g-\\, g, W'is the weights matrix, and

R is the fuzzy evaluation matrix:

S =W o R=[0.494 0.121 0.121 0.244
0.333 0.467 0.20
0.257 0.333 0.41
0167 0.533 0.30

0.400 0.233 0.36
Similarly obtained:
S, =[0.343 0372 0289

=[0.323 0.397 0.2§
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%:[0,249 0.361 0_394] (DSGB2013036. Furthermore, we would like to
thank Dr. Md.Mamun Habib for critically reviewin
S=W . R=[0.648 0.230 0.17R Y g

the manuscript.
0.323 0.397 0.28
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5. Conclusions

As more and more companies involved in the reverse
supply chain management, service flexible capgbilit
will be paid more attention. The current service
flexible capability of enterprises can be mastergd
fuzzy comprehensive evaluation method and AHP.
Under the background of cloud computing,
interactivity between dynamic environment and
enterprises organization reform is reinforced, and
highly flexible dynamic service organization
construction is needed to response quickly to the
market changes. So how to assess the dynamic
service flexible capability is a problem worth
considering in the future, and will be the research
direction for next researches
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