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ABSTRACT

A supply chain (SC) consists of all parties invalydirectly or indirectly, in fulfiling a customearequest. The
supply chain not only includes the manufacturer sungpliers, but also transporters, warehouses|arstaand customers
themselves. Supplier selection is one of the basifiwities of Supply Chain Management (SCM). A bagpplier for the
firm is one who has implemented the concept of Kedge management successfully in his firm. Theeetbe evaluation

of knowledge sharing capability of suppliers becemeask of prime importance.

Such a case may be treated as a case of multiaiitecision making for the solution of which twaiM Criteria
Decision Making (MCDM) techniques may be used. lespnt paper the use of Analytical Hierarchy Pre¢é$iP) and
Weighted Sum Model (WSM) is shown with an exampiestly, the weights of criteria are calculatedusing AHP, and

then by implementing WSM, assessment of knowletigeirsg capabilities has been done.

KEYWORDS: Supply Chain Management (SCM), Multi Criteria Démis Making (MCDM), Analytical Hierarchy
Process (AHP), Weighted Sum Model (WSM)

INTRODUCTION

Supply Chain Management (SCM) is a set of appraaatiized to efficiently integrate suppliers, méaxiurers,
warehouses and stores, so that merchandise isqaobdund distributed at the right quantities, toright locations and at
the right time in order to minimize system-wide tsowhile satisfying service level requirements @mchi Levi, et al.,
2000). A supply chain is a business process thmds lisuppliers, manufacturers, retailers and custoraed are
interrelated (R.Mishragt al., 2002). In the field of supply chain research]atmration and information technology are
regard as two essential parameters in the integraind coordination of the network. (H.L. Leee &dVhang, 2000 and
R.B. Handfield and E.L. Jr Nichols, 1999).

A variety of criteria appropriate for vendor seilenthave been developed in the past decades, dinfdrmation
sharing capability of the supply chain partners veae mentioned. It is especially important dimenssince information
technology is necessary to horizontally integragogyaphically dispersed operations. Evaluation h&f information
sharing capability of potential supply chain pargnean be considered as a multiple- attribute @@eisnaking problem
(Yang Zhong Hua and Tu Jing, 2009).Analytical Hiehy Process (AHP), a commonly used quantitativeeaech
method, is the widely used evaluation indicatorusoh. AHP can quantify qualitative issues, which dffective to

optimize the multi-level and multi- objective largecale systems.
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10 Mohit Maheshwarkar & N. Sohani

Abroad, AHP is widely used in energy, resource cation, program evaluation process, environmental
prediction, evaluation, environmental protectiomrms, etc (GE Yan, 2009). The weighted sum modelW8M) is
probably the most commonly used approach, espgdiadiingle dimensional problems (P.C. Fishburr§7Z)9The paper is
organized in four sections. First, a review of kiedge sharing and knowledge sharing capability ress@nted. The
methodology of the study is explained next follovsdan illustrative application of combined AHP aBM. Finally, a

number of issues and future directions are summeiiz the final sections of the paper.

LITERATURE REVIEW

Many researchers have provided taxonomies and wanks to help practitioners and academicians tcetsiednd
the concept of supply chain management. Over yeasgsarchers have focused on the role of supphessipply chain
management. A number of criteria appropriate fqpéier selection have been developed in the pasadis. Dickson
firstly performed an extensive study to determidentify and analyze what criteria were used ingbkection of a firm as
a supplier. Dickson’s study was based on a questioa sent to 273 purchasing agents and manadergezefrom the

membership list of the National Association of Piaging Managers.

His research work was based on 23 selection @it@iW. Dickson, 1966). Ellram described the fasttirat
influenced firm choice of a supplier: financial,rfm#mance, technology, organizational culture atvdtsgy, and other
factors such as safety record, business refereaoglssuppliers’ customer base (L.M. Ellram, 199@). the review of
Weber, the most mentioned criteria were price veeji, quality, facilities and capacity, geograpluication, and technical
capability (C.A Weber, et al., 1991).

Another study by Tullous and Munson discovered thatlity, price, technical service, delivery, rbildy, and
lead time were among the most important selectimtof (R.Tullous and J.M. Munson, 1991). Procegdinthe same
direction, the review performed by Bross and Zhaoctuded that the most valuable supplier seleatiiteria were cost,
quality, service, relationship and organizatiorm@taneously, many studies were conducted to ifjetiie influence of

the knowledge sharing capability of supply chairtmers.

Simultaneously, many studies were conducted totityeinfluences on knowledge management level qfpdy
chain partners in terms of knowledge sharing cdias{M.E Bross and G.Zhao, 2004). In 2004, M. Eenan and D. de
Wit investigate Social Networks as an importantecidon for knowledge sharing. In the year of 20Qify identified
determinants of knowledge sharing attitudes arghimins. He classified them as extrinsic andrisit. In 2009, Zhong
Hua Yang and Jing Tu proposed three criteria faovkedge sharing as corporate culture, Leadershiplaformation

Technology. They sub classified these criteriadrdifferent sub criteria.
Criteria for the Evaluation of Information Sharing Capability of Suppliers

In this research, the evaluation criterion has béeveloped on the basis of literature review argkides of informal
discussions with the academicians and industryopexd. The details of the criteria for the evaloatiof knowledge
sharing capabilities are given as follows:

Table 1: Evaluation Criteria for Suppliers(Yang Zhong Hua &
Tu Jing, 2009 & M. Huysman, & D.Ke Wit, 2003

S.No Criteria Classification
1/ Top Management Support, Commitment & Encouragement
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Table 1: Contd.,
Social Networks
Vision and Goals
Interpersonal Trust
Open Leadership Climate
Sharing Culture
Data Management Capability
Learning Orientation

OIN|O|(OB[WIN

METHODOLOGY
Analytical Hierarchy Process (AHP)

The Analytic Hierarchy Process (AHP) is a struatiutechnique for helping people deal with complegisiens.
Rather than prescribing a "correct” decision, th¢PAhelps people to determine one. An AHP hieraishy structured
means of describing the problem at hand. It cansistin overall goal, a group of options or altéues for reaching the
goal, and a group of factors or criteria that eeldie alternatives to the goal. In most cases titeria are further broken
down into sub criteria, sub-sub criteria, and spipras many levels as the problem requires (Big.hke hierarchy can be
visualized as a diagram like the one below, withdbal at the top, the alternatives at the bottomd, the criteria filling up
the middle. In such diagrams, each box is calledde. The boxes descending from any node are addlethildren. The
node from which a child node descends is callegaient. Applying these definitions to the diagrbeiow, the five
Criteria are children of the Goal, and the Godhesparent of each of the five Criteria. Each Alagive is the child of each

of the Criteria, and each Criterion is the pardrthcee Alternatives (T. L Saaty, 1990, 1994).

—im e
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Figure 1: Hierarchical Structure for AHP (T. L Saaty, 1977 & 1994)

Once the hierarchy is built, the decision makestepatically evaluate its various elements, comigari
them to one another in pairs. In making the conspas, the decision makers can use concrete data higoelements, or
they can use their judgments about the elememdsivee meaning and importance. It is the essendheofAHP that human
judgments, and not just the underlying informaticem be used in performing the evaluations. Farphirpose a pair wise
comparison scale is used, which is shown in thdel2lgiven below. After that AHP converts the ewadilons to numerical
values that can be processed and compared oventine range of the problem. A numerical weighpdority is derived
for each element of the hierarchy, allowing diveaisd often incommensurable elements to be comgarede another in
a rational and consistent way.

Priorities are numbers associated with the node¢leohierarchy. The priority of the Goal is taken1a000. The
priorities of the children of any Criterion can@bgary but will always add up to 1.000, as will $koof their own children,
and so on down the hierarchy. If the prioritieshivitevery group of child nodes are equal then therities are called
Default Priorities. The priority of an attribute thvirespect to the ultimate goal is called Globabfty. The priorities

indicate the relative weights given to the itemaigiven group of nodes.
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Depending on the problem at hand, "weight" canrrefemportance, or preference, or likelihood, dratever
factor is being considered by the participants.sTbapability distinguishes the AHP from other diecismaking
techniques. In the final step of the process, nigakpriorities are derived for each of the deaisédternatives. Since these
numbers represent the alternatives' relative ghitachieve the decision goal, they allow a stdiagyward consideration
of the various courses of action.

Table 2: Pair Wise Comparison Scale (T. L Saaty, 7, 1980 & P. Kumar, 2006)

The Fundamental Scale for Pairwise Comparisons

Intensity of Definition Explanation
Importance
. Two elements contribute
1 Equal importance

equally to the objective
Experience and judgment
3 Moderate importance | slightly favor one element
over another
Experience and judgment
5 Strong importance strongly favor one element
over another
One element is favored
very strongly over another
its dominance is
demonstrated in practice
The evidence favoring one
element over another is of
the highest possible order
of affirmation
Intensities of 2, 4, 6 and 8 can be used to expnéssnediate values
Intensities 1.1, 1.2, 1.3, etc., can be used femehts that are very
close in importance.

7 Very strong importance

9 Extreme importance

Saaty (1990 & 1994) has defined the following stiepsapplying AHP
» Define the problem and determine its goal,

»  Structure the hierarchy with the decision makebpeotive at the top with the intermediate levelgtoang

criteria on which subsequent levels depend anthdlttem level containing the alternatives, and

» Construct the set of nx n pair wise comparison icedrfor each to the lower levels with one mataxdach
element in the level immediately above. The pagendomparisons are made suing the relative measuotestale
(as discussed above). The pair wise comparisortarea@ decision maker’s perception of which element

dominates the other.

* There are n(n-1)/2 judgments required to develeps#t of matrices in step 3. Reciprocals are autoatiy

assigned in each pair wise comparison.

» The hierarchy synthesis function is used to weillgbteigenvectors by the weights of the criteria thiedsum is

taken over all weighted eigenvector entries cowadmg to those in the next lower level of the aiehy.

» After all the pair wise comparisons are completked,consistency of the comparisons is assessedihy the

Eigen value}, to calculate a consistency index,
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Cl: Cl = A-n)/ (n-1).

Where n is the matrix size. Judgment consistennybeachecked by taking the consistency ratio (GR)Iavith
the appropriate value in Table 3, given below. $&E280] suggests that the CR is acceptable ib&sdnot exceed 0.10. If
the CR is greater than 0.10, the judgment matrdukhbe considered inconsistent. To obtain a ctersisnatrix, the

judgments should be reviewed and repeated.

Table 3: Average Random Consistency Index

Size of Matrix
1 2 3 4 5 6 7 8 9 10
Random
Consistency 0 0 0.58 0.9 1.12 1.24 1.32 1.4 1.45 1.49

Weighted Sum Model (WSM)

The weighted sum model (or WSM) is probably the tmoemmonly used approach, especially in single
dimensional problems. If there avkalternatives andN criteria then, the best alternative is the one #adisfies (in the

maximization case) the following expression (P.8hburn, 1967):

Awsyt= max"zq;w;, for i= 1,2,3, M. 1)

[ -1

where AWSM* is the WSM score of the best altermgtid is the number of decision criteria, aij is #wual
value of the i-th alternative in terms of the jdfiterion, and Wj is the weight of importance o&thth criterion. The
assumption that governs this model is the addittiléey assumptionThat is, the total value of each alternative isatdqa

the sum of products given k). In single-dimensional cases, in which all thetuiaire the same; the WSM can be used
without difficulty (E.Triantaphyllougt. al., 1998).

CASE STUDY

In present example the vendors selected for thiysisaare three in nos. In this paper we test kmowledge

sharing capability level of the different on #uevil of different criteria. The detailed evaluatiplan is given as follows:

» A Determine the priorities of different criteriaing AHP. For this, Pairwise comparison between dtiferent
criterions is made and the criteria are assigned/éiiues from 1 to 9 according to Pair wise congoeriscale (T.
L Saaty, 1977, 1980 and P. Kumar, 2006). After Rése comparison, the results of the comparison are
represented in nxn matrix form and the Eigen vabfdbe matrix are evaluated along with the Corsisy Ratio
(CR) values. In this research work the AHP softwiareised. The details of priority values and CRugahre

mentioned in table 4.

* Now in order to calculate the evaluation of knowgedharing capabilities the questionnaires areleited to the
vendors which contain questions related to knowdedbaring activities. After that numerical weiglase

assigned to the vendors according to the entri@aged by them. The Table 4 give gives the details.
e Form the data generated in Table 5 the values dfIV8&ore for different suppliers

Al (WSM score) =5.871 ; AWSM score) =6.92 - BEST ALTERNATIVE
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A3 (WSM score) = 4.681

CONCLUSIONS

In this research paper, we have focused on the lealge sharing capabilities of different suppliéige reviewed

different criteria and find the level of knowledgkaring capabilities of different suppliers. Foclsuype of comparison

the methods of AHP and WSM seem to be useful. Rlasresearch work, we can find that there areipiisies in the

research for knowledge management activities oplgens and constructive attempts should be madkisrdirection.
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APPENDICES
Table 4: Priority Values for Criteria Using AHP
eyl Priorit
= Crl'ggrla_ Abbreviations /
No Classification values
Top Management
Support,
1. Commitment & TMSCE 0.367416
Encouragement
2. Social Networks SN 0.213835
3. Vision and Goals VG 0.168159
4, Interpersonal Trus IT 0.110097
5, Open Leadership| - 0.0698852
Climate
6. Sharing Culture SC 0.027632
7. | bawManagement )~ 0.0236089
Capability
8. Learning LO 0.0193673
Orientation
Consistency Ratio:0.0878357 <0.10
Table 5: Judgment Data Matrix
Criteria/
— WSM
; TMSCE N Vv IT L DM L
Suppliers SC S = OLC SC c 2 SCORE
v
Weights
— 0.367 0.213| 0.168 0.11 0.069  0.027 0.023 0.0119 1
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Table 5: Contd.,
| 7 4 7 6 3 8 5 4 5.871
Il 8 6 7 6 4 8 9 9 6.92
Il 2 5 9 5 4 7 8 9 4.681
APPENDIX |
Table 6: Pair wise Comparison Matrix
CRITERIA TMSCE SN VG IT OLC SC DMC LO
TMSCE 1 2 3 8 5 9 9 9
SN 0.5 1 1 3 5 9 9 7
VG 0.333 1 1 2 2 8 8 9
IT 0.125 0.333 0.5 1 2 4 9 9
oLC 0.2 0.2 0.5 0.5 1 2 2 9
SC 0.111 0.111 0.125 0.25 0.5 1 1 2
DMC 0.111 0.111 0.125 0.111] 0.5 1 1 1
LO 0.111 0.142 0.111 0.111] 0.111 0.pb 1 1

Impact Factor (JCC): 2.4528 NAAS Rating:25



