Trave Science Inc.

ISSN : 0974 - 7435 Volume 6 | ssue 6

LioSechn o/oyy

A Indian Yournal

—====> FyLL PAPER

BTAIJ, 6(6), 2012 [155-158]

Supplier performance measurement of palm oil industries from a
sustainable point of view in Malaysia

Atefeh Amindoust*, Shamsuddin Ahmed?, Ali Saghafinia?
1Department of Engineering Design and M anufactur e, Faculty of Engineering, Univer sity of M alaya,
50603 KualaL umpur, (MALAYSIA)
2Electrical Engineering Department, Faculty of Engineering, University of M alaya, 50603 K uala Lumpur, (MALAY SIA)
E-mail: Atefeh_ Amindoust @yahoo.com
Received: 5" August, 2012 ; Accepted: 20" August, 2012

ABSTRACT

TheMalaysian palm oil manufacturingiscomposed of related partswhich
produce different kinds of productsfor their customers. Dueto the growth
of knowledge on sustainability issuesin supply chain management, all of
components of the chain must have affinity with sustainability paradigm;
thisincludes the suppliers. So, efficient supply chain by sustainable sup-
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pliersisinevitablefor paim oil industry to meet therising global demand.
Since, the nature of supplier selection is a multi-criteria decision making
problem, this paper applies data envelopments analysis (DEA) to select
appropriate suppliers. Sustainable supplier selection criteria which de-
rived frominterviews are considered asinputsand outputsfor DEA model.
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INTRODUCTION

Food isone of the basic commodities of man. As
such, thereispractically no onewhoisnot patronizing
food products. Thisisthereasonwhy thefoodindustryis
oneof thebusiest amongtherest of theindustriesworld-
wide. Whilemost of theseindustriesexperiencereces-
son, thefood industry isamong those which have not
been affected at dl. Considering thetota world popula
tion of approximately 6, 802, 000, onecould just imag-
ine the amount of food products that al these people
would consume. Moreovey, if thereisahigh demand for
food, thentherewould aso beahigh demand for itssup-
ply. Tothiseffect, sel ection of gppropriate suppliersis
requiredinthefood industry thaninany other placg®*.

In addition, sustainable development has becomea
buzzword that received alot of attentionsin supply
chain management of many industriessuch asagricul-
ture & food®. Sustainable supply chain management
isthe management of material, information and capi-
tal flows, aswell as cooperation among companies
along the supply chain, whiletakinginto account the
goasfromall three dimensions, such as economic,
environmenta and socid, of sustainabledevel opment
derived from customer and stakeholder require-
ments”. So, to achieve asustainable supply chain, all
of the membersin the chain from suppliersto top
managers must have affinity with sustainability. This
paper isorgani zed to determine the sustainable sup-
plier selection criteriathrough faceto faceinterviews
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with procurement teamsof palm oil manufacturer. Then,
aDEA modd issuggested usng thosecriteriaonto se-
lecting thebest suppliers

Supplier selection criteriain palm oil industry

Thetraditional approach to supplier selection has
solely cond dered economic aspectsfor many years. Itis
not enough because of globaizationinbusiness, com-
petitive market Situations, and the changing customers’
demandsinthesedays. Organizationsmust add theenvi-
ronmental /ecol ogica and socid aspectstothetraditiond
supplier sdlectioncriteriasuch asqudity, cost, delivery,
and serviceto remaininthesustainable supply chain®.

Inthiswork, somemeetingswereadjusted to have
faceto faceinterviewswith expertsand staffs of pro-
cureactivitiesinpamoil industry to derivethevital cri-
teriafor supplier selection process. Itisworthy to say
that sustainable aspectswere paid alot of attentionin
thesemestings. Findlly, Six criteriainthree sustainable
groups(economic, environmental, and socid) including
“cost/price, quality, delivery” (economic aspects),
“biodiversity and waste management”(environmental
aspects) and “social/humane capital” (social aspects)
were considered to select the suppliers. Since, thecri-
teriain economic group (cost/price, quality, and deliv-
ery) aretraditionad criteriain supplier sdection®, there
isno need for moreexplanation and they are obvious.
But, theremust bemore explanation for other environ-
mental and socid criteriaasbel ow.

Biodiversty: theoil pam, being aperennid treecrop
cultivatedinthetropica areas, hasgreater biodiversity
than cereal s, vegetable and other short term cropping
systemsof theworld biodiversity!®.

Waste management: empty fruit bunches (EFB) can
be used for mulching oil palmsand a so thefiber from
the EFB after separation can be used for pulp and pa-
per and production of pand products.

Socia/humanecapitd: reduced theincome gap be-
tween therural have-notsand the more affluent town
dwellersand therura poor haveanew and better way
of lifethrough government-backed |and-for-landless
schemes.

Evaluation and sdlection method

DataEnvelopment Analysis(DEA) proposed by
Charnes, Cooper, and Rhodes (CCR) (1978)19. isa

mathematical programming method for assessing the
relativeefficiency of homogenousdecisonmaking units
(DMU) with multi pleinputsand outputs. DEA isanon-
parametric method that | ets efficiency bemeasured with-
out having specific weightsfor inputsand outputs or
specify theform of the production function.

Insupplier sdlection, the performance of asupplier
Is calculated using the ratio of weighted outputs to
weighted inputs. Thegoal of thefirmisto chooseone
or moresuppliersfrom n candidates. In order to calcu-
latethe set of efficienciesfor nsuppliers, nfractiona
programming modelsare solved. The problem can be
changedinto linear programming. Themode for sup-
plier k could bedefined asfollowsequation (1).

MaxZ, =iuryrk

r=1
st
ZV'Xik =1 (1)

DU Yy =2 Vix; £0 (j=1,2,...,0)
i=1

u,,v,2¢

Where: kistheunder evauation unit; srepresentsthe
number of outputs; m representsthe number of inputs;
istheamount of output r provided by unitj; istheamount
of input used by unit; and aretheweightsgiven to out-
put andinput respectivelyi*Y,

TABLE 1: Thedatafor inputsand outputs

Sup- Inputs Outputs
plier . . Bio- Waste  Social/
No. Cost Quality Delivery diver sity Mana- Humane
gement Capital
1 03289 05555 0.75 0.9223 05723 0.7223
2 0.4552 0.619 0.5 0.9644 04832 0.8644
3 0.3783 0.789 0.75 0.9993 0.7693 0.8993
4 05633 0.9751 1 0.9923 0.5041 0.9923
5 0.8821 0.539 0.1 0.9642 0.3475 0.9642
6 0952 0.7344 0.2 0.9728 0.8925 0.9728
7 06323 0.321 0.5 0.9342 05223 0.9342
8 02793 0299 0.25 0.8662 0.9918 0.8662
9 0.4536 0.498 0.1 0.9384 0.6723 0.7384

RESULTSAND DISCUSSION

Thelist of suppliersfor pamoil industry in Ma-
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laysia and the information about them is shown in
TABLE 1. Inthe DEA model, “cost”, “quality”, and
“delivery” criteria were considered as input variables
and “biodiversity”,” waste management”, and “social/
humanecapital” as output variables. By applying DEA
Excel Solver software considering TABLE 1 asin-
putsand outputs data, the efficient and inefficient sup-
pliersareidentified asshownin TABLE 2. Suppliers
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5,7, 8, and 9 areefficient becausetheir efficiency is
egual to one but the otherswhich obtained the effi-
ciency lessthanoneareinefficient. INTABLE 2, the
optima weightsfor inputsand outputsare shown. But,
itisbetter to shift theseweightsbecausein somecases
theweightsare considered equal to zero. So, thetar-
get vauefor inputsand outputsarecd culated asshown
inTABLE 3.

TABLE 2: Efficient and inefficient suppliers

Optimal Multiplier

Supplier  Input-Oriented _

Name  CRSEffidency  Cost  Quality Delivery Biodiversity Max‘;g:,iem Soc'g';';it‘a”;a”e
1 0.90419 3.04044 0.00000  0.00000 0.98037 0.00000 0.00000
2 0.68314 2.19684 0.00000  0.00000 0.70835 0.00000 0.00000
3 0.85175 2.64340 0.00000 0.00000 0.85235 0.00000 0.00000
4 0.56801 1.77525 0.00000 0.00000 0.57242 0.00000 0.00000
5 1.00000 0.54652 0.00000 5.17915 0.00000 0.00000 1.03713
6 0.79568 0.00000 0.78349 212301 0.00000 0.28680 0.55480
7 1.00000 0.01374 3.08821  0.00000 0.00000 0.00000 1.07043
8 1.00000 0.00000 3.34448  0.00000 0.00000 0.00900 1.14416
9 1.00000 0.00000 1.66696  1.69856 1.06564 0.00000 0.00000

TABLE 3: Target inputsand outputs

Supplier No. Cost Quality Delivery Bio-diversity Waste Management  Social/ Humane Capital
1 0.29739 0.31836 0.26619 0.92230 1.05603 0.92230
2 0.31096 0.33290 0.27834 0.96440 1.10424 0.96440
3 0.32222 0.34494 0.28841 0.99930 1.14420 0.99930
4 0.31996 0.34253 0.28639 0.99230 1.13618 0.99230
5 0.88210 0.53900 0.10000 0.96420 0.34750 0.96420
6 0.56224 0.58435 0.15914 1.16494 0.89250 0.97280
7 0.63230 0.32100 0.50000 0.93420 0.52230 0.93420
8 0.27930 0.29900 0.25000 0.86620 0.99180 0.86620
9 0.45360 0.49800 0.10000 0.93840 0.67230 0.73840

procurement teamsof pam oil manufacturerin Maay-
CONCLUSIONS

Ferce competitivenessinfood globa marketsex-
erts pressure on enterprisesto providetheir products
to customersfaster, cheaper, and better than the com-
petitors. To do these, sel ection of appropriate suppli-
ersisvery important issuein supply chain management
of food industries. In addition, thesustainability issues
havebecomeother important dimensioninsupply chain
management owing to theimportance of environmenta
protection and socia merits. Inthispaper, the sustain-
ablesupplier selection criteriathroughinterviewswith

siawerederiveto benefit al other palmoil industries
worldwide. Thenthe DEA model asamulti-criteria
decision making method was applied to determinethe
efficient and inefficient suppliersand caculatethetar-
get vauefor inputsand outputs.
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