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Abstract— Edible oils constitute an important component
of food expenditure in every household and thusga b
market for the industry. As distribution is mainly
dependent on third party logistics, there is anréasing
need to analyse the complexity and make decisions
pertaining to selecting a new third party logistics
provider (3PL). The use of 3PL providers yield some
benefits such as reduced logistics costs and fogidtics
assets, improved order fill rates and shortenedraye
order-cycle lengths and cash-cash cycles. Logistic
service provider selection is a complex multi —teria
decision making process; in which, decision makenge

to deal with the optimization of conflicting objeets such

as quality, cost, and delivery time.

In this context, this study proposes an evaluation
framework and methodology for selecting a suit3iée
provider using a multi criteria decision making eique

- Analytical Hierarchical Process (AHP). The factdhat
were considered for the study are operational fegto
service factors and financial factors in the outhdu
logistics of the edible oil industry. Four logistic
providers were used in this study. The findingshis
study provide insights tthe logisticsmanagers on the
systematic evaluation in the selection of the kiggs
providers using both qualitative and quantitatieetbrs

as well as how to deal effectively when there are
conflicting factors.

Keywords—Analytical  Hierarchical Programming,
Edible Oil Industry, Multi Criteria Decision Making,
Vendor Selection.

I.  INTRODUCTION

Edible oil is one of the important constituentslodian
food. Different oils are used in different statesading

to their availability and custom-oriented food Habi
Major edible oils manufactured in Tamil Nadu are
groundnut oil, gingely oil, coconut oil and sunflemoil.
Although edible substitutability features prevaih@ng
these oils, constraints imposed by social, cultzadi
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value systems together with demographic implication
resulting in supply and demand imbalances and isiesrc
threatening the supply position necessitated aystfithe
present kind. It is also often reported that maihymills

are in deplorable conditions and new entreprenaues
reluctant to start new units.

The demand for edible oils in India has shown adye
growth at a CAGR of 4.43% over the period from 2091
2011. The growth has been driven by improvemepiein
capita consumption, which in turn is attributalderising
income levels and living standards. However, theetu

per capita consumption levels of India (at 13.3yegf

for 2009 - 10) are lower than global averages (84 k
/year). The Indian edible oils market continuesb®
underpenetrated and given the positive macro and
demographic fundamentals it has a favourable demand
growth outlook over the medium-to-long term. Thdiém
edible oil industry is highly fragmented, with theesence

of a large number of participants in the organised
unorganised sectors. This has resulted in severe
competition and inherently thin profitability mangi
Further, the profitability of market participantashalso
been vulnerable to risks emanating from weak hasyes
commodity price volatility and forex movements.

II.  SUPPLIER SELECTION PROCESS
The role of purchasing in supply management has
received and continues to receive increasing abtersts
the years go by. Purchasing enhances efficiency and
competitiveness among other benefits but to redlfieee
benefits it is imperative to select and continuehoose
the right supplier. Some of the factors firms cdesi
include trust and commitment, adequate financelitgua
reliable delivery times, adequate logistic techgaal
capabilities (Cox, 1999). Materials delivery, quali
cost/price, financial position, communication and
technology is recognized as the commonly usedriajte
fact confirmed from empirical results as well as in
previous literature. However other criteria suchl@a®
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certification, reliability, credibility, good refences ani
product development were are also necessary. fibiss
that foas is shifting from solely relying on quantitati
factors to include qualitative criteria (Harps, 2D

Many authors agree that the following factors mathkes=
supplier selection decision making process comfit
(Vera and Pullman, 1998). These fastare (1) multiple
criteria: Both qualitative and quantitative (2) Glat
amongst criteria: Conflicting objectives of theteria (3)
involvement of many alternatives: Because of
competition (4) internal and external constrainpased
on Buying pocess. However, it takes a lot of work eft
and patience to develop this partnership. Sinoe,rigjht
supplier selection process encompasses differectifins
such as purchasing, quality etc. within the compdnyg a
multi-objectives problem, encgrassing many tangib
and intangible factors in a hierarchical mannefeéive
supplier means suppliers who can supply the rigidgunt
of materials or services at the right time, at rigfice anc
the right quality.

Over the last two decades the world economy has
dramatically changed due to various reasons.
environment of business is characterized by ri
complexity, uncertainty, instability and volatilit
Companies have to do tkinking that tradition:
methods and strategies for doing business to thespre
of changing market conditions, intensified glo
competition, radical change in technology and &
product life cycle. Managers are now realizing that
matter how strong and resourceful thiéims might be
they are no longer able to maintain a compet
advantage at every step in the value chain inatlbnal
market, nor are they able to maintain a cuttingeddghe
wide range of technologies required for the des
development manatturing and marketing of ne
products (Hanfield and Nicholas, 2007).

Supplier selection is generally considered as fitiase
process starting from the realization of the needfnew
supplier, determination and formulation of decis
criteria; pre-qubfication; final supplier selection; to tt
monitoring of the supplier selection (Choy and L
2002). At first, evaluation and assessment taskisiéee
identification of decision characteristics againkich the
potential suppliers are to be assesdédxt evaluatior
seals are selected in order to measure the apatepes:
of a supplier. The next step is to assign weigh
attributes to identify the significance and conitibn of
each criterion to the supplier evaluation and assest.
Then an atibute may comprise of several sub attribu
The last stage is to evaluate potential suppligesret the
characteristics identified at the beginning (Choy &ee,
2002).
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Fig. 1: Supplier Selectic Process
of the paper. The contents of each sectioay be
provided to uderstand easily about the pa

Il FACTORS AFFECTING SELECTION
Stanley and Gregory (2001) came up with the sup
selection criterion which has since gained a lofaofie.
Their model consists of;

1. Cost Criteria

The aimof this criterion is to identify vital element
cost associated with purchase. The most common
related with a product is purchase price, trangpior
cost and taxes (Stanley and Gregory, 2001). Ooeia
costs are also being considered durithe supplier
selection. The operational cost includes transas
processing; cost of rejects etc. but it requireseraifort
to estimate. Thus, cost is very important criterion
selection of right suppliers. The cost factor hasen
measured based orhet importance of the followin
cost/price  dimensions in supplier selection
telecommunication industry: raw material cost, cdsé
to delay, cost of inspection, after sales serviegyork
cost, engineering cost and labor cost. Profit madtion
canna be achieved without the cost minimizati

2. Price

The firm always requires the minimum price of
product to increase the profitability. The firm tefore
must find a loweost supply base whe it can minimize
manufacturing cost related to the production of
Product. Basically, price containment leads to &ap
attractively.

3. Distribution Cost

This contains the lengthy distribution channel ¢
transport expenses, inventory coshandling and
packaging Cost, damages during transportation
insurance costs. Since every business enterpriget ito
procure at least cost possible, cost managememg<a
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lot of business to suppliers who offer least cbsiding
other factors constant.

4. Technical Capability

Suppliers’ need competent technical or servicelitabi
ensure future to improvements in performance and
promote successful development efforts. Especidfii,

is very important when the firm’'s strategy included
development of technology. These technical critersést
company to shift into the global market place. Thistor
has been measured on the basis of the importanttee of
following technical dimensions: compliance with
guantity, compliance with due date, compliance with
packaging standard, production planning systems of
suppliers, and maintenance activities of suppliptant
layout and material. The production facilities aadallity

of the supplier to increase its capacity should die
taken into account to Judge the best one. The fiaten
production capability of each supplier should balgzed

to meet a specified Production plan and also teldgva
new product according to the market demand (Harps,
2000).

5. Quality Assessment

Quality assessment is a key factor of suppliersvhich
they can improve and maintain quality and delivery
performance. It Quality and availability of product
depends on this criterion. This factor has beensorea

on the basis of the importance of the following liua
dimensions:  management commitment,  product
development of suppliers, process improvement of
suppliers, quality planning and quality assuraice
supply chain, quality assessment in productiorpéoton
and experimentation and quality staff of supplier
(Beamon, 1999). The rejection rate of the produsct i
defined in the terms of the number of parts repptig the
customers in fixed time period because of someitgual
problems.

6. Service Levels

The performance of the supplier in providing sesvio
the manufacturer is the prime criteria to decidg it
suitability for a particular product.

7. Delivery

The ability of the supplier to follow the predefihe
delivery schedule is always the prime criteriadelection

in this fast moving world. This means that supgliato
keep their promises are easier and profitable td wdth.

8. Lead Time

This is the time between order and placement ofrizt
and the actual delivery. Shorter the lead time, ibtter
the supplier. Every purchasing firm will be comébte
when the lead time is shortest possible. Long leae
has the impression that the specific supplier iss le
efficient or he just has more customers than heseane
thus delaying deliveries (Beamon, 1999).
WWwWw.ijaems.com

9. Ease of Communication

The ease of communication and negotiability witle th
suppliers decide the long-term relation between the
supplier and manufacturer. Since languages, busines
customs, ethics and communication devices vary from
country to country, good suppliers should be best
communicators; good message in good time.

10. Supplier's Profile

The performance and past history of the supplieig n
taking decisions for its selection. The componesfta
suppliers profile are summarized below:

(i) Einancial Status

The financial status of the supplier can be analyag
getting the information about the annual turnovethe
Supplier and their financial structure based on phst
history. The economic status of that affect theengy is
exchange rate, local price control and so forthis Tdan
result in higher hidden costs for international remg
and into during the supplier selection. A good sigpp
should have a good financial base so that in cdse o
delayed payments, supply is not hindered (Awin®@20

(i) Response of Customers

The response of the customers towards the supplare

of the important factors to decide the performaotéhe
supplier. Suppliers with good customer base shdad
preferred than the others. Customer numbers cdi@jot
where the customers are, the deal is good.

(iii) Performance History

The performance history of the supplier should be
analyzed carefully keeping in mind the competitnagure

of the supplier, its past production schedule, sasp to
market, and its ability to make commercial relasiand
business references. It is easy to get a profilagging
supplier easier than new suppliers. Research stioats
old suppliers are more experienced and more stable
business.

(iv)Risk Factor

Owing to a number of exogenous factors influencing
international sourcing, global supplier selectisnmuch
riskier than its domestic counterpart. Consequeritig
global supplier selection decision is most strongly
affected by perceived risks. They can be statdukbmsv:

(v) Geographical Location

The location of the supplier and its physical andia
status should be analyzed properly before seleation
global partner. The home country of the supplibe t
location of plant, the nature of natural calamitiesd
other factors should be checked before the sefectio
because for long-term relation it may create pnoisién

the supply of the goods.

V. DATA ANALYSIS TECHNIQUE
In the process choosing the third-party logistics
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providers, the methods are mainly two types of
qualitative and quantitative. Supplier selectionthods
are mainly qualitative experience to determine the
method, public tender law, selection method coasiol,
benchmarking method, etc. Currently, domestic and
international supplier selection method for thedgtu
focused on quantitative models. From the collectidn
literature, the most commonly used logistic modai f
supplier selection and evaluation are as follows:

1. Analytical Hierarchical Process (AHP)

Yahya Kingsman[1999) tried to get vendor evaluation
criteria and their corresponding weights. Tonggua, W
Leifu Gao (2005), Jiani Zhao, (2005), Jian Liu (2P0
using AHP to select suppliers of logistics. HuayiaB8,
Yaorong Cheng (2007) used ANP to carry out thedthir
party logistics providers and selection.

2. Data Envelopment Analysis (DEA)

Yao Chen Joe Zhu (2003) used both parties two stages
game model to simplify DEA model, to establish a
efficiency interval, and to select suppliers. Chxian
Wang (2004) used the SE-DEA method; YongRui Duan,
Tian Peng, WeiPing Zhang (2004), Ao Chen (2007),
also used the DEA method to select and evaluatthitee
party logistics provider.

3. Fuzzy Comprehensive Evaluation Method
CebeciU[10] (2001), LiJiang Zhao (2003), KaiYuaruLi
(2004), ChengWu Fang, XunPing Lei (2005), MinTun Li
(2006), YiXin Shi, DanSong zhang (2006), a large
number of studies used fuzzy comprehensive evaluati
method to select and evaluate the third party tmgis
supplier.

4. Statistical Analysis Method

Rong Chen (2007) adopted the principal component
analysis method. ChunXia Chen, zhiBin Yu (2007)
adopted the fuzzy clustering method to select thid t
party logistics supplier.

V. ANALYTIC HIERARCHY PROCESS
Analytic Hierarchy Process (AHP), introduced by
Thomas Saaty (1980), is an effective tool for depivith
complex decision making, and may aid the decision
maker to set priorities and make the best decisiyn.
reducing complex decisions to a series of pair wise
comparisons, and then synthesizing the results, AHP
helps to capture both subjective and objective csp a
decision. In addition, AHP incorporates a useful
technique for checking the consistency of the deweis
maker’s evaluations, thus reducing the bias in the
decision making process.

How AHP works
AHP considers a set of evaluation criteria, ancetao$
alternative options among which the best decisiaio be

WWwWw.ijaems.com

made. It is important to note that, since some hef t
criteria could be contrasting, it is not true imgeal that
the best option is the one which optimizes eaclglsin
criterion, rather the one which achieves the mogaile
trade-off among the different criteria.

AHP generates a weight for each evaluation criterio
according to the decision maker’s pair wise conyuers
of the criteria. The higher the weight, more impattis
the corresponding criterion. Next, for a fixed erion,
the AHP assigns a score to each option accordingeto
decision maker's pair wise comparisons of the aystio
based on that criterion. The higher the score béttthe
performance of the option with respect to the abersd
criterion. Finally, AHP combines the criteria welgland
the options scores, thus determining a global sfore
each option, and a consequent ranking. The glatmaks
for a given option is a weighted sum of the scates
obtained with respect to all the criteria.

VI. SELECTING THIRD PARTY LOGISTICS
PROVIDER USING ANALYTICAL
HIERARCHICAL PROCESSING
The study is based on an edible oil manufacturer in
Tamilnadu which manufactures around 800 MT of
products daily, most of which is distributed around
southern states. The company outsources primary
transportation from factory to Clearing and Forvilagd
Agents (CFA) here. There are around 40 CFAs around
Tamil Nadu and Karnataka. Most of the logistics is
handled by single transporter. The study focuseshen
expansion of its logistics with respect to transgtion
and identifies an alternative vendor to transpdr t
additional increase in production without affectitige
performance of existing vendor and to identify, laate
and select new vendors to move finished goods aroun
Tamil Nadu on basis of different factors. Data the
study were a combination of both primary and seaond
from the company and websites of vendors.
The factors considered for the study are as follows
» Operational Factors
*  Number of own fleets
» Branch offices
* Level of information
» Service factors
»  Customer Satisfaction
e Timely Delivery
» Financial factors
* Freight rate
» Bill submission
AHP can be implemented in three simple consecutive
steps:
» Computing the vector of criteria weights.
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e Computing the matrix of option scort

* Ranking the options.
AHP is a systematic method for using hierarchie:
structure a decision problem. The first step ida@termine
the criteria. The criterion in this study is to esdl a

Intensity
of
Importan
ce Definition Explanation
Two activities
1 Equal importance contribute
equally to the objectiy
Weak importance ({ Experience an
3 one judgmen
over another slightly favor oni
activity over anothe
Experience
5 Essential or strong judgmen
Importance strongly favor on
activity overanother
7 Demonstrated An activity is strongl
favored and [
Importance dominanc
demonstrated
practice
The evidence favorir
9 Absolute importance | one
activity over another
of the highest possit
order of affirmatiol
When compromise
2,4,6,8 Intermediate values | neede
between the two
adjacent judgments
Recipro
cals of | If activity i has one
above
nonzero| of the above nonzero
numbers assigned to |t
when compared with
activity j, then j has
the reciprocal value
when compared with i

vendor. AHP is a theoryf measurement which uses b
subjective and objective criteria. AHP uses paisea
comparison which is more accurate than scoring otk
Pair wise comparisons are used to determine tladive
importance of each alternative in terms of eactegan
In this approach the decisionaker has to express |
WWwWw.ijaems.com

opinion about the value of one single pair w
comparison at a time. Usually, the deci-maker has to
choose his answer among-17 discrete choices. Each
choice is a linguistic phrase. Some exees of such
linguistic phrases are: "A is more important thah &
"Ais of the same importance as

A case in which pair wise comparisons are expreas
differences (instead of ratios) was used to de
similarity relations and is described by Tntaphyllou
(1993). The following paragraphs examine the issfi
quantifying pair wise comparisons. Since pair Vv
comparisons are the keystone of these der-making
processes, correctly quantifying them is the mostial
step in multi-criteria decisn-making methods which use
gualitative data.

Pair wise comparisons are quantified by using des
Such a scale is a one-tme mapping between the set
discrete linguistic choices available to the decignaketr
and a discrete set of numbers whictpresent the
importance, or weight, of the previous linguistloes.
The scale proposed by Saaty is depicted in tab@tHer
scales have also been proposed by others. An il
of 78 different scales appears in Triantaphyllouak
(1994). All the alternative scales depart from so
psychological theories and develop the numberset
used based on these psychological thet

LEVEL 1 Goal
Goal
LEVEL 2 = S e
Criteria Criteria 1 Criteria2 | ... Criterian
(and sub-criteria)

Sub-criteria Sub-criteria [ Sub-criteria
LEVEL 3
Alternatives

Alternatve | Altemative 2 ‘ Alternative 3 ‘

Fig. 2:AHP Overvie\
In 1846 Weber stated his law regarding a stimulfi
measurable magnitude. According to his law a cham
sensation is noticed if the stimulus is increasgdal
constant percentage of the stimulus itself (SaB®30).
That is, people are unable to machoices from an
infinite set. For example, people cannot distingi
between two very close values of importance, s&@
and 3.02. Psychological experiments have also st
that individuals cannot simultaneously compare n
than seven objects (plus orinus two) (Miller, 1956).
This is the main reasoning used by Saaty to estaBlias
the upper limit of his scale, 1 as the lower lianitd a uni
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difference between successive scale values.

The values of the pair wise comparisons in the Adi®
determined according to the scale introduced bytySaa
(1980). According to this scale, the available ealdor
the pair wise comparisons are members of the Set8{
7,6,5,4,3,2,1,1/2,1/3, 1/4, 1/5, 1/6, /B, 1/9}

The pair wise comparison procedure is a part ofliita
Hierarchical Process (AHP) and the step wise arsalgs
as follows.

The hierarchy table is constructed which has the
objective at the top level. The next hierarchy dadés the
main criteria for the study. The third branch irede&s the
sub-criteria for each main criterion and at thetdoot of
table gives the alternatives for study which inelsidall
the vendors used for the study.

Once the problem is defined and the hierarchy sirad,
the next step is to construct a pair wise compariso
matrix of the relative contribution or impact of cha
element on each governing objective or criteriorthia
adjacent upper level. In such a matrix of the elebéy
the elements, the elements are compared in a psé w
manner with respect to a criterion in the next leve
comparing the i.j elements, people prefer to give a
judgement which indicates the dominance as an énteg
Thus, if the dominance does not occur in the igitan
while comparing the i th element with the j th eth
then it is given in the i position as aji and igiprocal is
automatically assigned to aji.

Factor-Operational services

Factor Branch office |Ownfleet |level of information

Branch office 1 3 3

Own fleet 0.33 1 011 Pairwise Matrix

Level of information 0.3 3 i

Total 167 7 411

NORMALIZED MATRIX

Factor Own fleet  |Branch office |Level of information [Total  [Avg Consistency Measure

Branch office 0.83 043 073 159 053 367

Qwn fleet 0.4 014 0.03 031 0.10 3.08

Level of information 0.43 043 0.24 1.10 0.37 233
Cl 001
Rl 0.58
CR 0.03

WWwWw.ijaems.com
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Factor-Service level
Factor Custemer Stifiation {Tyne ofvechle used |Timely Delvery
(stomer atfication ! 025 3
Typeof echile used 4 ! 50 Pairwise Matrix
Timely Celvery 03 00 !
Total 53 b 50
NORMALZED MATRIX
Factor Customer Satification Tyoe of vechile used [Timely Delivery ~ [Total | Avg | Consistency Measure
Customer Satificaton 04 0 033 08 03 30
Tipe of vechile used 0% 06 0% 200[ 08 il
Timely Delivery 0% (] 0 03] 0l Ell
Cl 0o
Rl (5§
(R 0

Factor-Financial

Factor Freight RaBill Submission
Freight Rate 1 7
Bill Submission 0125 1 Pairwise Matrix
Total 1133 800
NORMALIZED MATRIX
Factor Freight RaBill Submission Total Avg Consistency Measure
Freight Rate 0.89 088 176 0.88 194
Bill Submission 011 013 0.24 012 193
¢l 006]
R 053
CR o1

From the above tables, for operational factorgh hi
preference is given to branch office, because lit valp

to communicate with them frequently in case of
emergency; for service level, high preference i®gito
type of vehicle, because it is major factor wheaooines

to transporting huge volume and for financial fasto
high preference is given to freight rate, because i
accounts major of logistics cost. In all these e¢hiactors,
the value of C.R is less than 0.1.

Next obtain all n(n-1)/2 judgements specified bg Het

of matrices.

The next step is to extract the relative importanggied

by the previous comparisons. That is, how importaet
the three alternatives when they are considergdrins

of the identifying a new vendor? Saaty asserts tbat
answer this question one has to estimate the right
principal eigenvector of the previous matrix. Givan
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judgment matrix with pairwise comparisons, the
corresponding maximum left eigenvector is approxéda
by using the geometric mean of each row. Thaths, t
elements in each row are multiplied with each ot
then the n-th root is taken (where n is the numidfer
elements in the row). Next the numbers are normedliz
by dividing them with their sum
An evaluation of the eigen value approach can b@ado
in (Triantaphyllou and Mann, 1990). An alternative
approach for evaluating the relative priorities nfrca
judgment matrix is based on a least squares fotianla
and is described in (Triantaphyllou et al., 1990w a
1990b). One of the most practical issues in the AHP
methodology is that it allows for slightly non-céstent
pairwise comparisons. If all the comparisons aréepdy
consistent, then the following relation should ale/doe
true for any combination of comparisons taken fribwa
judgment matrix: aij = aik akj.
However, perfect consistency rarely occurs in fcactin
the AHP the pairwise comparisons in a judgment imatr
are considered to be adequately consistent if the
corresponding consistency ratio (CR) is less th@%o 1
(Saaty, 1980). The CR coefficient is calculated as
follows. First, the consistency index (Cl) needsb®
estimated. This is done by adding the columns m th
judgment matrix and multiply the resulting vectar the
vector of priorities (i.e., the approximated eigecior)
obtained earlier. This yields an approximation bé t
maximum eigenvalue, denoted by 8max. Then, the CI
value is calculated by using the formula: Cl = (&ma
n)/(n - 1). Next the consistency ratio CR is obegirby
dividing the CI value by the Random Consistencyeind
(RCI) as given in table 4.7.
When these approximations are applied to the puosvio
judgment matrix it can be verified that the follogiare
derived:
8max = 3.136, Cl = 0.068, and CR = 0.117. If the CR
value is greater than 0.10, then it is a good tdestudy
the problem further and re-evaluate the pairwise
comparisons (this was not done in the numericatgta
in this paper).

Table 4.7: RCI values for different values of n.

A R
R0 0 0% 0% 112 1M 13 14 14

After the alternatives are compared with each other
terms of each one of the decision criteria and the
individual priority vectors are derived, the syrgisestep

is taken. The priority vectors become the columhghe
decision matrix (not to be confused with the judgine
matrices with the pairwise comparisons). The wesigift
WWwWw.ijaems.com

importance of the criteria are also determined bing
pairwise comparisons.

Therefore, if a problem has M alternatives and iteda,
then the decision maker is required to construct N
judgment matrices (one for each criterion) of orilieiM

and one judgment matrix of order NxN (for the N
criteria). Finally, given a decision matrix the din
priorities, denoted by AIAHP, of the alternativestérms

of all the criteria combined are determined.
Decision Matrix

Factor/Vendors Operation Financil |Service Factors Priority offactors Decision
MAA 00| 08 036 007

KRL 05 0 03 ¥ 07t = 028
V000 008 008 012 02 005
Kataria 005( 006 007 006

All the three vendors are evaluated based on tieetsm
criteria using AHP based on operational, servicd an
financial factors. Financial factors were considengore
important. The decision matrix shows that the hgdtted
vendor is highly rated. Hence using multi dimenaion
decision making vendor selection can be made more
holistic.

VILI. CONCLUSION
This study aimed at using multi dimensional créefor
decision making and proposed a method for calagati
relative index to compare vendor alternatives &ithiew
to enter in a most favorable relationship with ayppiate
third party logistics provider leading to an effeetand
responsive supply chain. The method helps to obtain
ordinal rankings of the available choices andlisstrated
with the help of a situation from the edible oitlirstry.
The methodology involves application of the analyti
hierarchy process to relatively compare the choices
When new vendors approach any industry for busjness
no performance data of these new vendors is availab
Only some subjective data can be available, based o
which one cannot take correct decisions. The method
discussed provides an appropriate tool for rankiew
vendor alternatives for outsourcing. The model uised
can include maximum no. of vendor performance
attributes and can be customized for particulausiry.
Future work can also include validation of this
methodology using other examples from industry.
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