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ABSTRACT

In order to solve the uncertainly problem in supply chain management of
road transportation, and achieve performance evaluation. Indexes of
performance evaluation in road transportation supply chain management
were built. Ten road transport enterprises were chosen as decision-making
units. The data was collected and interval DEA method combined with
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C2R model was used to be efficiency range of every decision-making unit.
Theresult providesdecision-making for supply chain management of road

transportation.

INTRODUCTION

Road trangportation involvesmultiple cargoshand-
ing operationinwaysof using carsto transport passen-
ger and freight on the highway. Road transportation can
be defined aseriesof processfrom the starting placeto
the ultimate customer. Its service can be equal to the
enterprise products¥. The supply chain management
of road transport isindividuation solution for theroad
trangportation objectsby efficiently linking theeach as-
pect of theroad trangportation enterprisessupply chain.
In the supply chain management of road transportation,
thesupply chain performanceevauationisof great Sg-
nificancefor measuring theredization degreeof thesup-
ply chain objectiveand providing the operation deci-
sion support. In addition, theindeterminacy isof great
influencefor thetransportation enterprises. Thisinde-
terminacy can beshowed through input and output which
can be got inthe stage of plan, purchase, production,
distribution and customer satisfaction. Therefore, how
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to provide decision support for the supply chain man-
agement by waysof amingat theuncertainly problems
and redizing the performanceevauationinthe process
of thesupply chain management of road trangportation
istheproblem which should besolved urgently.

At present, theresearch literatureswith respect to
the supply chain management and performanceeva ua:
tion focuson thebasi c framework and network design
of theroad transportation supply chain. Zhu Wenying®®
has established road freight transportation enterprise
valuechain and put forward relevant optimizing strat-
egy fromthe perspectiveof vauechain, thenthesgnifi-
cance of balance and harmonious among enterprises
finance and customer rel ations has been emphasi zed,
Wu Yue? hasput forward the method of purchasing
road construction materialsunder the guidance of sup-
ply chain management and thereality; MaXiaofeng®
has explained the main performanceindicator in detail
for thesupply chain and established systematic supply
chain performance eva uation system according to the
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supply chain performance management research do-
mestic and overseas; Zhong Zuchang has studied de-
mand uncertainty and output uncertainty inthe supply
chain management by means of gpplying the probabil-
ity dengity functionandrisk factor tothetraditiona DEA
model, then established the supply chain performance
evaluation model in the case of the output indetermi-
nacy. These papers above have provided important
referencevaluefor eval uation of theroad transporta-
tion supply chain performance. On thebasisof the per-
formance evauation factor for theroad transportation
supply chain, theindeterminacy which existsinthesup-
ply chain of road transportation will be evaluated and
optimized throughtheinterval DEA inthispaper.

THE INTERVAL DEA C’RMODEL CON-
STRUCTION

Onthebasisof thereativeefficiency, thedataen-
velopment analysiswhichisput forward by Charnel A
and Cooper W isanonparametric estimation method
andisusedto evduatethevdidity of themultipleinputs
and multipleoutputsdecison making unit withthesame
type®. Inthetraditiond DEA, theefficiency of theDMU
isevauated on the basis of certain input and output
data, but intheredistic management processof theroad
transportation supply chain, the specific dataof theev-
ery factor isdifficult to collect accurately because of
theexterna environment transformation, incompletein-
formation and technol ogy limitation. Thus, aseriesof
blurry dataor estimated valuewhich can betrandated
intointerva datacan begot frequently. Then, theinter-
va DEA can solvethisproblem(®.

Setthej-thDM U (1<j<n) withthesameinput and
output type possess minput and soutput, theinput and
output vector quantity can be show asfollowing.

:
Xj :(X.lexzj"“’xrj ij) >0
(j=1--n) &N
T

Yj:(ylj'yzj"",yrj"'ym) >0 @

Among theseformulations, X; =[ﬁ2,} canbe
showed the i-th interval input in the j-th DMU;
Yy =| Y. Ya | canbeshowed ther-thinterval output
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in the j-th DMU. (X,.Y;) can be showed the j-th

J

DMU.
Let X e[ﬁx_,} , Vi G[ﬁy_”} and
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Definition2.1: (x;, y; ) isdefinedaprojectivepoint
of thej-thDMU.AndX; € [ﬁ;,} , Yj € [&7& :
Definition2.2: (X;,, ) isdefinedthebest projec-

tion point of thej-th DMU and (x;, v, ) iscalledthe

worst projection point of thej-thDMU.
Definition 2.3: A set of dl thebest projection points
of the DMU isdefined thereference set of theDUM,

and denotesT".

T={(y)x <x<xy <y <yni=toent @
A setisgot by thereference set of the DMU.

MT :{(x, y) Z?jlj >y, ) XA <X4,20,] :],m,n} 6)
=1 [

Theformula(6) isthe maximum experience pro-
duction possible set, the maximum production possibil-
ity set for short!™.

Onthebas sof themaximum production possibility
s, theinterval DEA (C?R) linear programming model
for thek-thDMU isestablished.

maXyTyk
o X —p'y 20, j=1-,n
P i
e | s, o'x =1 @)
1=>20,0>0
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Thisformula'soptimal valueiscalled 6 (X, y, ) and
is the projection efficiency of the projection point
(% Yy ) forthek-thDMU.

If (%Y, )=1,thek-th DMU corresponding to
the projection point (x,, Y, ) isvalidin DEA. Other-

wise, the projection point (X, y, ) isinvalid and the

numerica vaueof the projection efficiency isbetween
the best projection point and theworst projection.

THE SUPPLY CHAIN PERFORMANCE
EVALUATION CONSTRUCTIONFORTHE

————, FyurL PAPER
ROAD TRANSPORTATION

In the road transportation supply chain manage-
ment, the road transportation enterprises arethe core
part, the upstream enterprises are component suppliers
and oil companiesand the downstream enterprisesis
each ste. Among these enterprises, the component sup-
pliersprovidevarioustransport vehicesand subsequent
parts, theoil companiesprovidefue for theroad trans-
portation enterprises. AsshowninFigure 1.

Inorder to analyze ssmply, the performance of the
road trangportation enterprisesisused to represent the
performance of thewholesupply chain. Meanwhile, be-
causethefuzzy interva DEA model isusedinthispa
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Figurel: Theroad transportation supply chain

TABLE 1: Theindex systemtoevaluate supply chain perfor manceof theroad transportation

Index - -
Definition Description
Type
Theactual tota  Tangible assets are fixed and intangibl e assets are uncertain, so the total assets are change and
assets have upper limit and lower limit.
2nl/v+2nt, _ _ _
ol = T , inthisformula, S, iseveryday vehicle group number; N is
The base ) . . .
Input the vehicle number which can running from two lands every day; | isthe revenue passenger
Index number of cars
kilometers which every vehicle cover; V isthe speed target value; tpb isthe reentrant time
which the vehicle spent on the journey.
Number of _ . . .
stoff and Road transportation is service enterprises for the customer typically; the number of staff and
an
workersis one of the most important indexes for the performance.
workers
Annual Thetotal cost isgot from the service and assets include transportation expenses, other income
turnover and taxes and so on within one year.
Customer Because the more service objects, the more income which the road transportation enterprises
Output  coveragerate  get, the customer coverage rate is an important index.
Index Cust The CSl is got from evaluation on the service quality of road transportation enterprises. This
ustomer
satisfacti index is an economic index which measure customer satisfaction and an important index
isfaction
ind which can influence then the new customer number by ways of influencing the service image
index

of road transportation.

s LBioTechnology

An Tudian Yourual



702

FULL PAPER o

Research on the performance evaluation of road transportation supply chain

BTAIJ, 10(3) 2014

per, the parameters and va ue should be got from the
road transportation enterprises. According to the need
inthe process of the operation, theinterval number is
used to expressfuzzy index and canreflect actual situ-
ationsand meet theneed of themodd. Thesupply chain
performance evauation index for theroad transporta:
tioncanbeshownin TABLE 1.

NUMERICAL EXAMPLEAND RESULT
ANALYSIS

In this paper, ten road transportati on enterprises
arechoseas DMU. Every road transportation enter-
priseisanalyzed as one supply chain. Because of the
great influence which the core enterprisehason the sup-
ply chain, inthis paper, the performance of core enter-
prisewill beused to represent the performance of whole
supply chain.

Theinput and output data can be shown according
to the road transportation enterprises data and C?R
modd.

Input index:® The actual total assets (x,): the
enterprise’stotal assetsaregot by waysof multiplying

thetota assetsfrom the statement by therel evant ad-
justment coefficient, and the adjustment coefficient can
be got from the situation changes of thetotal assets.
Theunitisonehundred million Yuan. @ Thebasenum-

ber of the cars( x, ): thevalue of thisindex can be got

fromthedistancesand relevant parametersand assume
that every day issame and the number iscertain. The
unit is one hundred. ® Number of staff and work-

ers( x,): thisindex can reflect thenumber of employers

which oneenterpriseownandisassumedacertanvaue.
Theunitistenthousand.

Output index: ®Annual turnover (Y, ): theannual
turnover isinfluenced by variousfactor, sothevaueis
withinacertain range. Theunitisone hundred million
Yuan. @ Customer coveragerate( y, ): The customer

coveragerateiscertanbasicaly unlessthegreeat change
fromimportant activitiesor long-standing businessded -
ings, therefore, thevalue of thisindex iscertain. The

unitispercent. @ Customer stisfactionindex( y, ): The

valueof customer satisfaction index can beinfluenced
by the service qudity, and because of different service

TABLE 2: Theinput-output data of performanceevaluation of supply chain

Input index Output index
Company
number Theactual total Thebasenumber  Number of staff Annual Customer Customer
assets (x4) of cars(x,) and workers(xs) turnover (y;)) coveragerate(y,) satisfactionindex (ys)
1 [512.1,520.4] 39.1 10.1 [26.9,27.1] 79.4 [76.2,86.1]
2 [403.4,409.9] 37.2 9.7 [11.9,12.1] 81.6 [78.4,88.9]
3 [597.2,606.9] 43.7 10.4 [29.9,30.2] 82.7 [81.3,87.6]
4 [762.8,775.1] 48.2 11.9 [23.9,24.1] 83.1 [84.3,87.9]
5 [747.2,759.3] 47.9 11.4 [32.8,33.2] 82.4 [81.7,85.8]
6 [793.7,806.5] 54.3 11.2 [119.4,120.6] 83.2 [83.5,89.4]
7 [533.9,542.5] 415 9.4 [28.9,29.2] 91.3 [86.7,93.4]
8 [676.4,687.3] 457 10.9 [41.8,42.2] 834 [82.9,88.2]
9 [861.6,875.5] 57.9 11.7 [61.7,62.3] 82.9 [81.4,86.3]
10 [868.2,882.3] 56.7 12.7 [17.9,18.1] 817 [82.8,87.4]
TABLE 3: Theperformanceefficiency interval of supply chain
Number 1 2 3 4 5
Efficiency interval [0.8755,0.9124] [0.8354,0.8837] [0.8529,0.8978] [0.8237,0.8761] [0.8601,0.8932]
Number 6 7 8 9 10
Efficiency interval [0.9764,1.0000] [0.8297,0.8765] [0.8831,0.9247] [0.8973,0.9421] [0.9126,0.9637]
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expectation, thevduewill havecertaindeviation. There-
fore, thevaueisassumed aninterval value[0,100].
Theinput-output detaof performance eva uation of sup-
ply chainfor tenroad transportation enterprisesisshown
iNnTABLE2.

6( j) isrepresented the DEA efficiency interval of

thej-th project, the efficiency interval of every DMU
whichisgot form the model and the LINGO proce-
dureoperationisshownin TABLE 3.

Asisshownin TABLE 3, themaximum production
possibility set MT isgot form theinput and output in-
dex of ten road transportati on enterprises. The projec-
tion efficiency of the sixth enterpriseisnot lessthan
0.9764, and the projection efficiency of other nineen-
terprisesisnot morethan 0.9637. Therefore, the sixth
enterprise’s DEA efficiency evaluation isbest anong
ten enterprises. That isto say, thebusinessof thesixth
enterpriseiseffectiveand theratio of input and output
isreasonable. For the other nineroad transportation
enterprises, because of different interval number, the
efficiency interva isrepeated. Fromthe TABLE 3, the
DEA evduation of the ninth and tenth enterpriseisbet-
ter than the second enterprise, seventh enterpriseand
eighth enterprise. And these numbersillustrate that the
busi ness efficiency of the second, seventh and eighth
enterpriseislower. Thereare wasteful resourcesand
poor management intheseenterprises. Therefore, these
existing problemsfrom every link of enterprise man-
agement should befound and solved.

CONCLUSIONS
The specific strategy and method of theroad trans-

portation supply chain managementisinafledging tege,
theinterva DEA C?Rmodd isestablished onthebasis

of theuncertain problemswhich exist inthe process of
theroad transportation business operation combining
the supply chain management theory. And at last, the
performanceof road trangportation enterprisesiseva u-
ated and the results provide reference to the supply
chaln management.
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