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Abstract

During the process of enterprise management, those chemical enterprises wsually,
adopt outsourcing, as they hand over the logistical work to the third party. Her
the third part the “logistics service provider”. In this paper, Chemical Enter, 15 set
as an example to study the application of the optimizing selection for the #fijrd party
logistics service provider, as well as its improvement of a regate od. This
paper is aimed at theory, practicality and operability, ng to c the provider

which can guarantee the cost is smallest by int -- e ori rovider model.
Among all the aspects, this paper is persuasive. |Ie mstablllty of the
relevant data which are collected, the factors i |mpa ’ upon I cost are uncertain,

thus their credibility is affected. Later, acc&g to the I demand of the logistics

service provider as well as the Bengfi Ratio i regate cost method, the
qualitative method and the quantitativ d are ined with each other, and then
the cost can be reduced through An lerar; ss. Moreover, the factors which
are irrelevant to cost selectlon easonabl sformed into the cost adjustment
proportion, and an mpr% ider s ion model is established. At last, by
introducing the specific case™efythe thlr logistics service provider of Chemical
Enterprise A, the effectivengss in pra pllcatlon of improving the provider selection
model can be verlfled @

Keywords: C XI Enteﬁ@ provider; original provider model; improve the
provider m@ t|vene
1. Introduction 6
With the rap opment of global economy and the emerging logistics industry,
enterprise com& becomes more and more intense. In order to guarantee the logistics
service provider’$ own advantages and enhance its competitiveness, the idea to improve
the servi lity of logistics provider is placed on the agenda [1]. As a new kind of
econ urce, logistics begins to throw itself in market competition. And the smaller
is, the bigger the profit is. Choosing the logistics service provider based on the
%gate cost method meets the requirement of enterprise towards logistics. Among all
th@sfactors which have influences on logistics service provider, cost factors are the main
factors. So, finding the smallest cost and having advantages over the cost are the key
points for the enterprise to win the strongest competitiveness in its industry [2]. Combined
with the former studies, including the qualitative method, generalization and analysis, the
guantitative analysis is utilized at the same time to study on the third party logistics
service provider. By combining the qualitative method with the quantitative method, lay a
solid foundation for choosing the most suitable provider [3]. In this paper, how to choose

the third party logistics service provider is analyzed and studied according to the specific
Enterprise A. And it aimed at selecting the most suitable way for development, besides,
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improving the methods further in order to offer a useful way for the selection of logistics
provider.

2. Model Establishment

2.1. Original Provider Selection Model

The original model uses aggregate cost method, which is calculating the cost relevant
to the purchasing activities [4]. It involves many factors, including the direct cost as well
as the indirect cost. Such as ordering price, purchasing management cost, logistics
management cost and so on. And the one which has the smallest total cost is chosen as the
provider. Among all the things above, the aggregate cost method can be divided into three
classes, they are Benefit-Cost Ratio, Activity-Based Costing and Economic Order

price to the total cost ratio;

(2) Activity-Based Costing is to use the form of the mo&o calcula@@rc
2

cost. See the following formula: \

w, = (Y, —Ymi@ A:&Q/ (2-1)

In the formula: Factor W; represents the cos ue of trle .i provider,
Factor Y; represents the salm of the N ider,
Factor Y, represents the minimum va’k*c unit sa@(ic of the provider,

Factor A; represents t % ost iable cost factor j,
Factor B;; represen it cos t factor j caused by the change of
provider i.
This model mainly analy. relevanf@cing cost of the enterprise, that is the

sum total of direct and inditect cost. T, rise will choose the provider with the
smallest cost accordin is model.

(3) According te, the conorr%)vrder Quantity, the enterprise has already set the

Quantity [5]. \40
(1) The Benefit-Cost Ratio mentioned above refers to the cost of the product’ 3
hasin

e
9

smallest purchasi \s as th hen it can meet the economic batch quantity. Then
nalysis t ablish the model, and studies out the economic order

uses the quanti
guantity m he basi he cost model.
2.2. Advantages an@vantages of the Original Model
(1) Advanta
This model\is® persuasive, and its results are clearly analyzed. Based on a
compreh cost analysis, it has logical calculating process and objective facts, so the
results 3 ordingly convinced.
( vantages
e to the demand of credibility, a mass of scientific data become the priority
g priorities.

2) There are assumptions in the establishment of original model, and the ratios of their
influencing factors are not same. So, false results are existing.

2.3. Improve the Selection Model of Provider

On the basis of the Benefit-Cost Ratio of the original model, the improved
selection model of provider is put forward from the enterprise’s actual situation.
And the concrete calculating steps are as follows ©!:

(D: According to the quoted price of the logistics service provider, the direct cost
of the purchasing service is gotten;
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@: Evaluate every alternative provider according to the selection evaluation
indicator;

@ : Analyze the ratio of each evaluation indicator according to the Analytic
Hierarchy Process;

@ - Calculating the final evaluation value of each alternative supplier according
to the results of the@and®);

(® : Analyze and compare the assessed valuation of each alternative provider as
well as the difference between the providers with the lowest score. See the Table 1.

Table 1. The Value of Provider’s Assessment Difference

Alternative
Provider

I T T T T \/
Final
Assessed 41 48 4.4 @
Value @
Value of Q V
Assessment 0.0 0.7

*

Difference
® : Members in purchasing p ?@;ro uss the percentages of the
comprehensive evaluation of pr| tor \( non price factor of the final
purchasing decision. And du |n process rtam logistics service purchasing
is set as the target. After,th ussmn ple all think that among the factors
finally we paid attention, the price f unts for 78%, while others account for
22%;
@: Multiply the ce factors the evaluation difference, and we can get
the final adjustm port 0 e cost. See the following Table 2:
OQ §’2. djustable Ratio of the Cost
Alterngtlve 1 2 3 4 5
Provider.
in§
ed 43 46 4.4 47 4.2
O lue
@ Assessment
Difference 0.0 05 0.3 05 0.2
Value
Adjustable 0.0 0.15 0.07 0.08 0.02
Proportion
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Adjustable Ratio of the Cost means that compare the alternative provider with the
one needs smallest cost, and the price of the alternative one is lower than the
adjustable ratio, then it can be chosen;

: Multiply the direct cost by the adjustable ratio, and we can get the final
selection cost of each alternative provider. And the provider should be chosen on the
purpose of the smallest cost.

2.4 Advantages of the New Model

(1) As for the improved model of provider, we only need to finish the evaluation
of the evaluation indexes. And there needn’t be a mass of cost information. All of
these reduce the complicacy of the calculating process, enhance the working
efficiency and increase the practical value.

(2) High credibility and clear results.

(3) Due to the comprehensive consideration of every aspects, as well as the
combination of quantitative and qualitative methods, the results are more CW’

and comprehensive. ?\
3. The Application of the Model . 0
3.1. The Introduction of the Third Party Logistics S \ﬁovi r of Chemical
Enterprise A Q \(

ge ate-ownév terprise, engaged in

remold he products, the scale of
is going to a new level. And the

Chemical Enterprise A is a branch of a
phosphate fertilizer production. By upgrading, a
production as well as the technical equi
enterprise gradually becomes a manuf 10T entexpriSg’avhich has the biggest producing
scale, fine technical equipment, c m pro guipment as well as full scale
production of phosphate fer I| owaday practical capacity of Chemical
Enterprise A has already re{cﬁ |ghp hat it can produce phosphoric acid 450

thousand ton, sulfuric acid hous% ynthetic ammonia 95 thousand ton and

=

diammonium phosphate thousa Moreover, it produces a series of fine

phosphorous chemlc cts accordmg to the market demand, such as the water-
soluble monoam hospha&d so on. And its annual operating income is over 2
billion.

In 2014, Q Com ndertook the outsourcing logistics service of Chemical
Enterprise d this 10g company is a privately owned one, its general headquarter

between them has r d a high degree of trust. However, since 2007 Company C has
always complai ut the constantly rising price of every commodity and the declined
profit margin. TQey asked A to increase the service charge, since sometimes they even
does a loSi roposition, otherwise they would not provide relevant service any longer.
After m@ es of negotiation, A made a compromise, accepted the requirements raised
by ontinued to renew their contract. Later, a found that C’s competitiveness was
d it wanted to change another logistics company, so bidding activities were

d out. But during the bidding process, through the original model of provider
selectlon a logistics company with lower cost was found, but the logistics department and
the senior management didn’t think it had objectivity and democracy. And considering the
complicacy of company’s service abroad, the purchasing department and logistics
department reached an agreement on keeping the cooperation with Company C. However,
Company C took that opportunity to hike the price. And on the condition that A still could
afford the cost, it accepted the requirement again, continuing to cooperate with C [7]. In
2009, a new manager of purchasing department took office, and a second bidding activity
was carried out. During the process, it was found that it wasn’t the logistics company that
went wrong, it was the selection model for the selection of logistics service provider went

is in Nanjing. It ha?i cooplerated with Company A for several years, so every service
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wrong. Then, the model was changed, and verification was made toward the model by
logistics department and purchasing department. And it was verified to be objective,
democratic and scientific. Then a third bidding activity was coming. This time an audit
team was established, with two persons from purchasing department, two from logistics
department, one form sales department and one from producing department. They were
asked to check the company’s qualification, safety certificate as well as the business
license. Then, selected 8 companies those were qualified according to the new model.
Service demand, estimation of business volume and other important information were
confirmed through the communication between the audit team and each department,
meanwhile, the request for proposal of A’s logistics service in residence in 2013 was
finished. And the whole relevant written statements were accepted by management layer.

3.2. Confirm the Evaluation Index System and the Weight Value
According to the indication of the Logistics Department, those 7 indexes are ewg
sub-index to evaluate the logistics. And the evaluation standards are shov% he

following Table 3: O
Table 3. Evaluation Indexes an érds@

5

Index Sub-index 1 score 2 scor 3 scor 4 scores
scores

The average O<

value of KPI-_g < 7@\%& 80% (=90%  )90%

in 2014

Client A
Performance quantity 5&

of logistics the| to % 2 3 >4
service
:{& QO
Turnov@

\ l §perience
O of logistics <15 <35 <55 >5.5

<45 <95 <15 <35 >35
million million million million million

service in none
O residence years years years years
C?c?;icsltti%s()f Quantity of <
. . < 3 _ _
service ouin vehicle 8 <18 <28 <38 > 38
Quantity of
per . <3 <5 <7 >9 >9
company in
mainland

Copyright © 2016 SERSC 355



International Journal of Hybrid Information Technology
Vol. 9, No.9 (2016)

Quality Ownedit  Ownedit  Owned it Oi;";“gd
certificate 1SG9000 none 1.5 years 3.5 years 5.5 years years
ago ago ago 200

Confirm the ratio of those 7 indexes according to the Analytic Hierarchy Process, and
the specific steps are as follows:

The first step: Build the Aj judgment matrix by using the approach of democratic
discussion, and compare the importance of those 7 indexes with each other. And the
methods are as follows:

Table 4. Methods Chart

The (j:r?t?tt Quantit
averag qof they Experien Quantit y of

e Turnov ce of

value ;ﬁng?c(; erin logistics .% @ S09000
of KPI | 2014 service in \th e

in enterpris remdbo Ian

2014 o

Q\%

The 0\
WS 2 @9 s
KPI in

2014 A@ . %
Client
quantity . Q

of the top \\ s

500 10 1 \Q 4 17 1/6 3

chemical

enterprise O 6@
Turnover
in 2014 1 1/4 172 7 3 5

5 7 3 1 2 9 3
residence
Quantity
of own 4 6 2 12 1 7 2
vehicle
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Quantity
of sub-
Comiﬁa“y 1/5 13 17 1/9 1/8 1 1/6
mainland
ISO%000 5 1 13 12 7 1

The second step: Normalize the matrix by columns, and we can get a new matrix
Bj; as follows:

*
0.0593771 0.0759494 0.0788239 0.0788239 0.055045 0.128205 0 W

0.0214592 0.0379476 0.0323575 0.0533028 0.321888 0.0769 1373
0.1931332 0.1294299 0.1898734 0.1100978 0 09 535 0. 1 29870
B; =| 0.3218884 0.3883862 0.2654354 0. 3954324 8 O 2 0.230765
0.2278481 0.2576865 0.2543688 0.208 64 0.179487
0.0126582 0.0128569 0.0186439 0.02 0. 024 012985 0.043791
0.1287554 0.1895632 0.1313756 4687 0. 54 0.110094 0.129874
The third step: Summate by row, and we* @t the matrix
5088

.500689
0.152624
0.988881

The fou@ep No |ze the matrix V, and we can get matrix W.
0.068832

(Q 0.040099
\& 0.147205

W =10.357264
@) 0.218678
@ 0.022232

0.140694

The fifth step: Check the conformance, and we can get Amax =7.1514993
through the formula. According to Formula 4 we can get Ci=0.0252495, and
from Formula 6 we can see CR=0.02, and when CR <0.1, the judgment matrix
gets the conformance.

According to the application of Analytic Hierarchy Process, we can get the
weight of those 7 evaluation indexes. The details are as follows:
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Table 5.The Weight of Evaluation Index

The average value of KPI in 2014 0.068833
Client quantity of the-top 500 chemical 0.040096
enterprise
Turnover in 2014 0.146203
Experience of logistics service in residence 0.357268
Quantity of own vehicle 0.218693 V’
Quantity of sub-company in mainland 0.022235 0?“
1SO9000 0’1406
l
Through the weight, we can know that the d | on the basis of
democracy and objectivity, and the whole proce has Wri tatement which is

accepted by all auditors. Q
@) \6

3.3. The Application of Improved Mo é\

The manager sends the request «<fOr pr of logistics service to the 8
enterprises taking part in the

The whole bidding pm‘% d|V|de i two rounds. In the first round, the
provider with the biggest price¥is elimj y people from purchasing department,

according to the set pr@iure A% re are six companies left. The purchasing
department quotes econd tinTe, and then check the evaluation index and
standards. FinaII ver is given by the audit team. The results are as

follows: Q
O @ole 6. Results of evaluation

Logistics
Lot & s1 52 s3 s4 $5
»*4 of 10 6 6 6 6 6
KPI in
2014

Client
quantity of
the top 6 10 8 6 6 4
500
chemical
enterprise
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Turnover
in 2014 6 10 8 8 4 3

Experienc
e of
logistics
service in
residence

Quantity

of own 2 10 0 6
vehicle 0
* ¢ @
Quantity \
of sub- O
company 2 8 6 2 \\/4 4

n

mainland OQ . \6

1ISO9000

(o]

Remark: C represents the origin Ioglstlcs serV|

Multiply the final of eac p der’s evaluation index by index weight, and
according to the a@e compeghensive evaluation is carried out. See table 2-10:

7 F| prehensive Results of Evaluation

LOQ‘S“CS tb, s1 52 53 S4 S5

company
I |’@ | I | I I 1
Com%
engi 2.98 4.2 2.87 2.06 2. 04 2.38

d the difference values of the comprehensive evaluation of all providers are as
follows:
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Table 8. Final Difference of Assessed Value

Logistics
o C s1 52 53 S4 s
| | | | | | | |
Differen 0.86 1.86 0.63 0 0.21 0.37
ce value

Through the practical analysis, the comprehensive evaluation of non-price factors
account for 25% of the final decision. Thus, we can get the final adjustable r@‘.

the cost. See the following table
Table 9. Final Adjustable Ratio of the Cost < E

Logistics * %
company C Sl S2 0 \S/

. . . Qv .

Adjustable 5 394 45.5% 15. 9 4.1% 8.6%
ratio
Multiply the total cost of logisti \we r justable ratio, and we can get
the Final Selection and Comp r he Co the following chart:
Table 10. Flnah&ectlo f!@Comparlson of the Cost
Logistics

Corpan \KQ A 52 s3 s4 S5
lm Q : T T T 1
Annu
Cost 5001586 935022 4466495 5908478 4814219 4980645

0

Cost

Cmm@%gg 2152215 2531751 3085132 4571109 4563953

5
s

@cording to the principle that the one which has smallest total cost should be
cheSen, the original provider C is replaced by a new one S1, as a result of the
bidding for logistics in residence in 2014. Although there still exists some
unwillingness, the reason that there are operating problems of new provider S1
cannot be put forward. From the standing point of the management layer, they think
the whole process is thorough, scientific and democratic, thus the final decision is
made on the basis of the cost performance. Through the results, the management
layer agrees to change the plan, meanwhile, they asks the relevant departments to
cooperate with the handover work between the new and original providers actively.
One another thing to note is that the new logistics service provider the company once
wanted to choose at the premiere bidding is exactly this new provider S1.
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4. Conclusion

The new selection method for provider solves the selection problem of Chemical
Enterprise A’s logistics service effectively. On the basis of the principle that the
logistics service provider with the smallest total cost should be chosen, Analytic
Hierarchy Process is used to decide the selection of the evaluation indicator ratio
and establish the improved model of provider selection, so that the logistics service
provider with the smallest cost can be selected. And this new model is not only
scientific and objective, but also it can be carried out easily. Moreover, it doesn’t
need multiple data statistics.

Through the case analysis mentioned above, we can realize that as for the same
logistics service provider, different results can be gotten when different purchasing
methods are adopted. Because price, service quality and safety factors are connected
and restricted with each other, conflict of profit exists among different department.,
Without a good method, we are afraid to use any provider, even if it is the sgwé
But in this case, a new method is used to select the provider by the new,
logistics purchasing. The investigation is thorough, objective and clea wins
the support affirmation from the leaders of releva artment |Ie the
changing plan is also goes smoothly. Not only the n ider’s a and quahty
are accepted by logistics department, but also 1 e out e company’s

logistics. With no doubt, the company will enh ity, decrease the
operating cost and improve the market compet eness aft operating with the

new logistics service provider. Q 9
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