
Interna

Supplie
Gas Dr
 
 

Abtin Bo
 
Abtin Boost
Seyed Ali T
 
KEYWOR
Supplier se
Order alloc
Sanction ri
Multi-objec
AHP,  
Drilling Ind

 
 

Given the c
severe dep
obvious th
vital role 
exports of 
Therefore, 
the country
has the mo
disposal [1
It is clear
upstream 
important 
developme
production 
country ref
industry. A
Outlook D
(2025), Ir
production 
order to 

                  

Correspondin
*

Email: satorab
Received 6 Ju
December 2017

DOI: 10.

Internatio

ational Jour

 

er Select
rilling Co

oostani &

tani, Departm
Torabi, Schoo

RDS 
election, 
cation,  
sk, 
ctive,  

dustry. 

1. In
current state
endence on 

hat oil and g
for the cou
Iran is rela
this industry

y's economy.
ost importan
]. 
r that the 
oil and ga

position 
nt. The nee
in accordan

flects the ev
According to
ocument of 
ran should 
up to 7% of
occupy OP

                   

ng author: Seyed

bi@ut.ac.ir 
une 2017; revise
7 

22068/ijiepr

onal Journal of I

nal of Indus

tion and 
ompanie

& Seyed A

ment of Industr
l of Industrial

 

 

 

ntroduction
e of Iran's ec

oil and gas 
gas drilling i
untry. The m
ted to oil an

y has a high c
 Furthermore

nt national re

drilling ind
as industry, 

in Iran'
ed to increas
nce with the 
er-increasing
o the goals
Oil Industry

increase 
f global mar

PEC's secon

                 

d Ali Torabi 

ed 4 December 

r.29.1.35 

Industrial Engin

strial Engin

March

htt

Order A
es 

Ali Torabi

rial Engineer
l Engineering

ABSTRAC
This pape
problem w
sanctions 
study, two
suppliers 
first used 
linear pro
suppliers 
presented 

© 2018 IUS

1 
conomy and 

incomes, it 
industry has
major part 
nd gas expo
contribution 
e, this indust
esources at 

dustry, as 
occupies 

's econom
se oil and g
policies of t

g need for th
s stipulated 
y in 1404 AH

oil and g
rket demand 
nd largest o

2017; accepted 

eering & Produ

eering & Pr

h 2018, Volume
pp. 35- 5

 
 

tp://IJIEPR.

Allocatio

i*  

ing, Esfarayen
g, College of E

CT
er addresse
while consi
on Iran’s O

o general c
are conside
to rank the

ogramming 
and their 
to demonst

ST Publicatio

its 
is 

s a 
of 

ort. 
to 

try 
its 

an 
an 

mic 
gas 
the 
his 
in 

HS 
gas 

in 
oil 

26 

pr
th
pe
th
do
of
th
op
an
Th
sa
la
im
im
pr
te
Sa
re
te
pa
fo
in
im
in
an
in

ction Research, 

roduction Re

e 29, Number 1
52 

.iust.ac.ir/ 

on under

n University, E
Engineering U

es a supplie
idering the
Oil & Gas D
classes of it
ered. Analy
e potential 

model is 
allocated 

trate the app

n, IJIEPR. V

roducer. Fur
hird largest g
ercent of glo
his industry a
omain has le
f active drilli
he past 5 y
perating in th
nd reached 1
he Iranian dr
anctions imp
arge set of da
mporting s
mporting ri
roductivity 
echnology req
anctions aga
equired goo
echnologies 
articular and
oreign supp
nside the c
mportant ind
ndustry, whic
nd, secondly
n this indust

March 2018, Vo

esearch (201

1 

r Risk: I

Esfarayen 
University of T

er selection
e losses ari
Drilling Ind
tems and tw

ytical Hiera
suppliers. T
proposed 
orders. A 
plicability o

Vol. 29, No. 1,

rthermore, Ir
gas producer 
obal gas trade
as well as the
ed to the adv
ing compani
years, the 
his area has 
3 active com
rilling indust

posed agains
amages could
specialized 
gs to incr

quality, 
quirements o
ainst Iran af
ods and 

for vario
d unique circ
liers and c
ountry. Mo

dustry such 
ch is firstly 

y, due to spe
try, is highly

ol. 29, No. 1 

18) 

Iranian 

Tehran 

n and orde
ising from 
dustry. In th
wo differen

archy Proce
Then, a mu
to determi
numerical 

of the propo

, All Rights R

ran must be 
with a share

e [2]. The im
e dire need to
vent of grow
ies in recent 
number of 
approximate

mpanies [3]. 
try has been 

st Iran. Cons
d be observe

drilling 
rease produ
and impor

of the industr
ffecting the t
materials, 

ous industr
cumstances f
cooperating 
ore specifica
as oil and g
productive o

ecific techno
y dependent 

Oil and 

er allocation
the risk of

he proposed
nt classes of
ess (AHP) i
ulti-objectiv
ine the bes

example i
osed model.

Reserved 

the world's 
e of 8 to 10 

mportance of 
o expand its 

wing number 
years. Over
companies 

ely doubled 

affected by 
sequently, a 
ed including 

equipment, 
uction and 
rting new 
ry. 
transport of 
tools and 

ries cause 
for selecting 

with them 
ally, in an 
gas drilling 
of economy 
ologies used 

on foreign 

n 
of 
d 

of 
is 
ve 
st 
is 



36 Abti

 

suppliers. S
have been
goods mus
On the ot
goods enco
because, in
Iran and th
country is 
through sev
extra trans
compared 
absence of
risks) and h
suppliers. 
Therefore, 
develop a 
allocation d
on Iran’s O
achieve hig
industry. 
The rest o
Section 2 r
develops p
Section 4 
example t
presented s
(SS&OA) 
conclusion
 

For revie
evaluation 
refer the in
Degraeve e
Ho et al. [
making (
selection 
papers pu
individual 
explained s
Agarwal e
methods pr
supplier ev
study was
research w
published 
presented a
articles on 
problem du
200 researc
Many new
have been 
recent year
about the 
approaches

in Boostani &

Internatio

Some of the
n sanctioned
st be supplie
ther hand, t
ounters many
n many cases
he technology

not possib
veral countr
sportation c
to the nor

f economic 
highlights th

the principa
novel supp

decision mo
Oil & Gas D
gher producti

of this paper
reviews the r
problem de

provides 
to validate 
supplier sele

model. Fin
s and future 

2. Lite
ewing the 

and selectio
nterested rea
et al. [5], and
7] investigat
(MCDM) t
(SS) throug

ublished fro
and integ

separately. 
et al. [8] re
resented in 
valuation an
s conducted

works, includ
from 2000 

a deep review
different as

uring the per
ch papers we
w ideas, tec

developed 
rs. A systema
application 

s to SS was

& Seyed Ali T

onal Journal of I

e main supp
d; therefore,
ed through i
the transport
y problems a
s, a direct co
y owner from
le, and goo
ies. This pro

costs and d
rmal conditi
sanctions an

heir role in th

al aim of th
plier selecti

odel under ri
rilling Indus
ivity and low

r is organize
related literat
finition and
an illustrati
the applica

ection and or
nally, Secti
research dire

rature Rev
literature 

on models up
aders to We
d De Boer et 
ted multi-cri
techniques 
gh analyzin
om 2000 to
grated appr

eviewed diff
the literatur

nd selection 
d based o
ding eight r
to 2011. W

w of literatur
pects of sup
riod 1991-20
ere collected 
chniques, an

to the SS 
atic review o
of decision-

s presented b

Torabi 

Industrial Engin

pliers of goo
 the requir
intermediarie
tation path 

and difficultie
ontact betwe
m a develop
ods must pa
oblem leads 
delivery tim
ions (i.e., t
nd the relat
he selection 

his paper is 
ion and ord
isk of sancti
stry in order 
wer cost in th

ed as follow
ture. Section

d formulatio
ive numeric
ability of t
rder allocati
ion 5 repor
ections. 

view 
on suppli

p to 2000, w
eber et al. [4
al. [6]. 

iteria decisio
for suppli

ng 78 journ
o 2008. T
roaches we

ferent MCD
re to solve t

problem. T
on sixty-eig
review pape

Ware et al. [
re and resear
pplier selecti
011. More th
and analyze

nd approach
area over t

of the literatu
-making (DM
by Chai et 

Supplier
Iranian

eering & Produ

ods 
red 
es. 
of 
es, 

een 
ped 
ass 
to 

mes 
the 
ted 
of 

to 
der 
on 
to 

hat 

ws. 
n 3 
on. 
cal 
the 
on 
rts 

ier 
we 
4], 

on-
ier 
nal 

The 
ere 

DM 
the 

The 
ght 
ers 
[9] 
rch 
on 

han 
d. 

hes 
the 
ure 
M) 
al. 

[1
to
K
st
ap
su
te
20
R
lit
th
se
pu
an
L
T
fr
su
Fu
en
gr
ec
su
ex
su
m
Ig
jo
ab
G
m
ev
im
19
Z
lit
m
pu
de
m
su
A
of
pr
th
su
se
pu
st
co
Se
re
m
ar
fr

r Selection an
 Oil and Gas 

ction Research, 

10], reviewin
o 2012. 

Khodadadzad
tudy about 
pproaches to
urvey cover
echniques ov
000 to 2012.

Recently, We
terature revi

he developm
election top
ublished in 
nd 2015. 
iterature rev
OPSIS3 tec

requently tha
upplier select
urthermore, 
nvironmenta
reen supply
cological cr
upplier selec
xtensively r
upplier sele

methodologie
garashi et al
ournal paper
bout green su

Govindan e
methodologie
valuation an
mplementatio
997 and 201
immer et al
terature re

management 
ublications fr
ecision-maki

monitoring, 
upplier. 

Aissaoui et al
f previous 
rocess with e
hat includes d
uppliers and
elected supp
urchasing r
tudies that 
omputational
etak et al. [1
eview on sup

models. They 
rticles during
requently use

nd Order Allo
Drilling Com

March 2018, Vo

ng 123 paper

eh and Sad
the use 

o supplier se
red recent 
ver the 126 
 
tzstein et al.
ew (SLR) m

ments and ad
pic. They 
outstanding 

view indicate
chniques ha
an other met
tion problem
recent growi
l issues has 
y chain pr
riteria are 
tion problem

reviewed art
ection by 
s and current
l. [14] exam
rs published
upplier selec
et al. [1
s in the 

nd selection 
on of ecolo
1. 
l. [16] exam
elated to 

(SSM) usin
from 1997 to
ing models 
and develo

l. [17] prese
survey wo

emphasis on
determining 
d allocating
pliers in o
requirements

used ope
l methods. 
18] provided
pplier selecti
investigated

g 2000-2010 
ed approache

ocation under 
mpanies 

ol. 29, No. 1 

rs published

djadi [11] 
of variou

election pro
progress i

published p

. [12] used a
methodology 
dvancements 

reviewed 2
journals bet

es that DEA2

ave been u
thodologies 

ms. 
ing awarenes
led to the em

roblems; as
also includ

ms. Genovese
ticles related
focusing o

t issues. 
mined and re
d from 199
tion problem
5] studied
literature o
with a foc

ogical issue

mined and re
sustainable

ng 143 pee
o 2014. They

about the
opment of 

nted a litera
orks about 
n the last sele

the best com
g orders a
rder to me
s. They fo
erations res

d an extensiv
ion and orde
d the contribu
 and present

es and criteri

r Risk: 

d from 2008 

provided a 
us MCDM 
oblems. The 
in MCDM 
papers from 

a systematic 
to examine 
in supplier 

221 papers 
tween 1990 

2, AHP, and 
used more 
for solving 

ss about the 
mergence of 
s a result, 
ded in the 
e et al. [13] 
d to green 
on applied 

eviewed 60 
91 to 2011 
m. 
d MCDM 
of supplier 
cus on the 
es between 

eviewed the 
e supplier 
er-reviewed 

y focused on 
e selection, 

sustainable 

ature review 
purchasing 

ection stage 
mbination of 
among the 
eet various 
focused on 
search and 

ve literature 
er allocation 
ution of 170 
ted the most 
a. 



Supplier Sel
Iranian Oil 
 

2-1. Suppli
For a long
supplier se
the researc
years, the 
and disrupt
strikes and 
the world in
vulnerable 
In addition
supplier se
from vario
[19] mode
problem. T
minimizing
project fail
main decis
developing
system, we
and Kumar
a framewor
types of ris
supply m
proposed th
by taking 
which incl
(CCP), dat
multi-objec
Micheli et 
analyzing 
based sup
expected p
total cost 
where vital
[24] consi
selection p
and deve
programmi
Yücenur et
selection m
a fuzzy AH
for selectin
these crite
quality, an
addition, th
Nourbakhs
framework
the supply
included th
provision e
of the prop
reliability 
Perceptron 
of the expe
Sharifabadi
determine 

lection and O
and Gas Dril

Internatio

ier selection
g time, the 
lection has b
hers and pra
occurrence 
tions, such a
riots, terrori
ndicates that
to such unex
n, recently, 
election pro

ous aspects 
eled a risk
The purpos
g the project 
lure and proj
sion criteria,
g an efficien
ere identifie
r [20]. Kull a
rk of risk as
sks via consi

management. 
hree kinds of
supply chain
lude chance-
ta envelopm
ctive progra
al. [23] pre
whether or

pplier selec
ositive econo
of procurem
l supplies ar
idered risk 
problem of a
eloped a 
ing model. 
t al. [25] pr

model by AH
HP method to
ng the best 
eria were ri
nd characte

hey applied A
h et al. 

k for supplie
y risks. Th
he determin
elements by 
posed risk fac

scores usin
(MLP) netw

ert viewpoint
i et al. [27
the significa

Order Allocatio
lling Compan

onal Journal of I

n under risk
multi-criteri

been an attra
actitioners. O
of different 
as natural di
ism attacks, e
t the supply p
xpected even

supply ris
oblem have 
in the litera

k-based part
e of their 
risk includi

ject tardiness
, involving r
t global sup
d and discu
and Talluri [
sessment ba
idering existi

Wu and 
f supplier se
n risks into 
-constrained 

ment analysi
amming (M
esented a new
r not the r
ction mode
omic effect o

ment in the 
re very frequ

factors in 
a three-level

fuzzy m

resented a g
HP and ANP
o evaluate de
global supp

isk factors, 
eristics of 
ANP to supp
[26] devel
r selection p

he introduce
ation of the
an expert re
ctors and the

ng a trained
work, which p
t. 
7] used Fuz
ant factors i

on under Risk
nies 

Industrial Engin

k 
ia decision 
active issue f
Over the rece

types of ris
isasters, inlan
etc., in all ov
process is ve

nts. 
sks related 

been studi
ature. Ip et 
tner selecti
problem w

ng the risks 
s. Some of t
risk factors 

pplier selecti
ussed by Ch
[21] develop
ased on diver
ing research 

Olson [2
lection mode
consideratio
programmin

s (DEA), an
MOP) mode

w approach 
risk-efficienc
els have t
on the avera
EPC industr

uent. Wu et 
the suppli

l supply cha
multi-objecti

global suppli
. They utiliz
ecision criter
plier. Some 

cost, servi
suppliers. 

lier ranking.
oped a ne
problem und
ed framewo
e reliability 
elying on som
e estimation 
d Multi-Lay
played the ro

zzy Delphi 
in the suppli

k: 

eering & Produ

of 
for 
ent 
sks 
nd 

ver 
ery 

to 
ied 
al. 
on 

was 
of 

the 
in 
on 

han 
ped 
rse 
in 

22] 
els 
on, 
ng 
nd 

els. 
to 

cy-
the 
age 
ry, 
al. 
ier 
ain 
ive 

ier 
zed 
ria 
of 

ice 
In 

ew 
der 
ork 

of 
me 
of 

yer 
ole 

to 
ier 

se
co
In
id
th
in
 
2-
un
R
ri
pr
m
m
re
sm
ph
us
se
m
fu
pr
Sa
un
Th
pr
po
co
pa
fo
In
pr
pr
so
ag
in
Sh
pr
m
se
su
qu
ob
th
an
su
M
re
di
[3
bi
st
H
an
or
su

Abtin Boost

ction Research, 

election of 
omprehensiv
nterpretive 
dentify and p
hat would p
ndustry leade

-2. Supplie
nder risk 

Ravindran et 
sk-adjusted 
roblem. The

method for t
multi-objectiv
educe the in
maller mana
hase, a mult
sed to deter
elected sup

minimization 
unctions inc
rice and lead
awik [29] in
nder local a
he problem 
rogram seek
ortfolio in 
omputing va
art  and mini
or each part.
n addition, S
roblem with
rotection str
ome of the su
gainst disrup
nventories. 
heikhalishah
roblem of m

manufacturer,
election prob
uppliers for 
uantity to 
bjective mat
he costs of t
nd diverse 
uppliers. 

More recently
esilient supp
isruption ris
32]. The prop
i-objective 
tochastic pro

Hamdi et al. 
nd order allo
rder strateg
uppliers. Th

tani & Seyed 

March 2018, Vo

steel indust
ve supplier se

Structural 
prioritize diff
provide a co
ers in the dec

er selection 

al. [28] pr
version of 

ey developed
the problem
ve ranking m
nitial set of 
ageable one
ti-objective o
rmine the o
ppliers. Th

of four 
cluding two
d time. 
nvestigated t
and global d

was modell
king to se
a make-to-

alue-at-risk o
imizing cost

Sawik [30] 
h disruption
rategy. In t
uppliers were
ptions and to

hi and Torab
maintenance 
, as a new
blem. In orde

each part 
them, they

thematical m
total life cyc

risks rela

y, SS&OA p
ply base u
ks was addr
posed proble

mixed po
gramming m
[33] studied

ocation probl
gy and dis
hey presente

Ali Torabi 

ol. 29, No. 1 

try. They d
election mod

Modeling 
ferent compo
omprehensiv

cision-makin

& order 

roposed a m
the supplie

d a two-pha
. In the fir
method was 
primary sup
. Then, in 
optimization 
order quanti
hey consid

conflicting
o risk-based 

the problem 
disruptions a
led as a mi
elect the b
order envir

of cost for e
t of expected

proposed th
n risks con
the presente
e selected to 

o preposition 

bi [31] intr
supplier sele

w version o
er to determ
and allocate

y developed
model. They 
cle for purc

ated to the

problem for b
under opera
ressed by T
em was form
ossibilistic, 

model. 
d the supplie
lem under th
sruption ris
ed two mix

37 

developed a 
del and used 

(ISM) to 
onents of SS 
ve map for 
g process. 

allocation 

multi-criteria 
er selection 
ase solution 
st phase, a 

applied to 
ppliers to a 
the second 
model was 

ities to the 
dered the 
 objective 

functions: 

of SS&OA 
at suppliers. 
xed integer 

best supply 
ronment by 
each custom 
d worst-case 

he SS&OA 
nsidering a 
d problem, 
be fortified 

n emergency 

roduced the 
ection for a 
of supplier 
ine the best 
e the order 
d a multi-

considered 
chased parts 
e potential 

building the 
ational and 

Torabi et al. 
mulated as a 

two-stage 

er selection 
he make-to-
sks in the 
xed integer 



38 Abti

 

programmi
developed 
decision-m
the expect
considered 
maker wit
expected op
Hajikhani 
objective m
allocation 
They pro
considering
and Aline
objective m
selection a
uncertainty
 
2-3. Gap a
Reviewing 
decades, w
avenues fo
supplier s
Among the
 Global 
 Adapta
 Supplie
 Green 
The presen
the foreign
with local 
under risks
the subject 
issues has
selection c
reduce tra
criterion of
each suppli
The researc
previous s
problem du
conditions 
transport o
technologie
which uses
dependent 
conditions 
availability
 
 

 
 

in Boostani &

Internatio

ing models
to consider v

maker; so, it 
ted benefit, 

viewpoint 
th the obje
perational lo
et al. [34] 

model for su
problem un

oposed the 
g wastage. 
ezhad [35] 
mathematica
and order a
y and price di

analysis 
the related l

we found th
for further 
election tha

em, we refer 
 supplier issu

ability to IT (
er selection u
supplier sele

nt study addr
n suppliers (i

suppliers fo
s of econom
of complian

s been con
criteria apply
ansportation 
f regarding e
ier. 
ch presented
studies abou
ue to conside
in Iran. San

of goods a
es for oil a
s specific te
on foreign su
in selecting 

y for Iranians

൞
Con

Fun

& Seyed Ali T

onal Journal of I

s. The fir
viewpoint of
was aimed 
whereas th

of a risk-av
ective of m
oss. 
developed a

upplier select
der epistemi

model at
In addition
presented a

al model for
allocation p
iscount. 

literature ove
hat there a
research in 

at need to 
to the follow
ues 
(Information
under risk 
ection 
esses the issu
.e., global su

for some of 
mic sanctions
nce with the 
nsidered in 
ying distanc

and air p
environmenta

d in this pape
ut the supp
ering risks a
nctions again
and materia
and gas dril
echnologies 
uppliers, wil
foreign supp

s' drilling com

nsuming	go

ndemental	c

Torabi 

Industrial Engin

rst one w
f a risk neutr
at maximizin

he second o
verse decisio

minimizing t

a fuzzy mul
tion and ord
ic uncertaint
t two leve
, Mohtasham
a new mul
r the suppli

problem und

er the past tw
are still som

the area 
be explore

wing issues:

n Technology

ue of selectin
uppliers) alon
certain goo

s. In additio
environment

the suppli
e criterion (

pollution) an
al concerns b

er differs fro
plier selecti
and uncertain
nst Iran in t
als, tools an
lling industr
and is high

ll cause spec
pliers and the
mpanies. 

ods	and	spa

commodities

Supplier
Iranian

eering & Produ

was 
ral 
ng 

one 
on-
the 

lti-
der 
ty. 
els 
mi 
lti-
ier 
der 

wo 
me 
of 

ed. 

y) 

ng 
ng 

ods 
on, 
tal 
ier 
(to 
nd 
by 

om 
on 

nty 
the 
nd 
ry, 
hly 
ial 
eir 

3-
Th
se
or
Ir
in
do
su
D
cr
se
di
th
In
co
m
of
pr
dr
Th
to
C
C
C
C
C
C
C
dr
cl
go
is
pa
In
tw
(2
Th
ge
of
(i
an
(i
A
su
D
(d

are	parts						

s	and	assets

 

r Selection an
 Oil and Gas 

ction Research, 

3.

-1. Problem 
he addresse
election of s
rder quantiti
ran’s Oil &
ndustry, two 
omestic (or
uppliers. 

Depending o
riteria can 
election. Th
ifferent selec
he expectatio
n order to det
ommittee of 

managers and
f the org
rocurement, 
rilling operat
he committe

o evaluate can
Criterion 1: Q
Criterion 2: En
Criterion 3: C
Criterion 4: Se
Criterion 5: Su
Criterion 6: R
Considering 
rilling indust
lassified in t
oods (deman
s as follows
arts; (2) basi
n addition, in
wo groups of
2) Foreign su
herefore, in 
eneral classe
f suppliers. 
.e., class 1 o
nd basic com
.e., class 2 o

Also, ܵܮ  and 
uppliers, resp

Different m
demands) are

൜
Local	Supp
Foreign	Su

s ൜
Local	Supp
Foreign	Su

nd Order Allo
Drilling Com

March 2018, Vo

Problem 
For

definition
ed problem 
uppliers and
ies under th

& Gas Dril
groups of 

r local) and

on the com
be conside

erefore, it i
ction method

ons of stakeho
termine the m

f experts was
d experts from
anization s
planning and
tions. 
ee determine
ndidate supp

Quality (Cଵ) 
nvironmenta
ost (Cଷ) 
ervices (Cସ)
uppliers' Bac

Risk factors (C
economic 

try, goods a
two differen

nds) for oil a
s: (1) consu
c commoditi
n order to pu
f suppliers: 

uppliers. 
the propose

es of items an
Consuming 

of required it
mmodities an
of required ite
ܵܨ  denote 

pectively. 
modes of 
e: 

plier						ሺg1 െ
upplier	ሺg1 െ
plier						ሺg2
upplier	ሺg2 െ

ocation under 
mpanies 

ol. 29, No. 1 

Definition 
mulation 

is the eval
d determinat
he risk of sa
lling Industr
suppliers are
d foreign (

mpany’s need
ered for th
is necessary
ds to meet a
olders. 
most effectiv
s formed, in
m different d
such as e
d systems, fi

ed the follow
pliers: 

al Concerns (

ckgrounds (C
C) 
sanctions 

and equipme
nt classes. C
and gas drilli
uming goods
ies and asset
urchase item
(1) Local su

ed study, the
nd two diffe
goods and 

tems) are den
nd assets of 
ems) are den
the local a

supplying 

െ LSሻ
െ FSሻ
െ LSሻ
െ FSሻ

 

r Risk: 

and 

luation and 
ion of their 
anctions for 
ry. In this 
e available: 
(or global) 

ds, various 
he supplier 
y to survey 
and address 

ve criteria, a 
ncluding top 
departments 
engineering, 
inancial and 

wing criteria 

(Cଶ) 

Cହ) 

in Iranian 
nt could be 

Categorizing 
ing industry 
s and spare 
s. 

ms, there are 
uppliers and 

ere are two 
erent classes 

spare parts 
noted by ܩଵ
drilling rig 

noted by	ܩଶ. 
and foreign 

the items 



Supplier Sel
Iranian Oil 
 

Considerin
and suppli
Firstly, for
commoditi
of importan
and, second
more conv
items from
rather tha
sensitivity 
the need to
hand, in ord
essential n
goods; so, 
items from
original ma
 

C1: Qu

SC1- Confo
specificatio

SC2- Qualit
assessment 

SC3- Proce
capability

SC4- Lead 

 
The evalua
mentioned 

 

 
Inputs of A
criteria we
each suppli
1. Scores 
evaluation 

lection and O
and Gas Dril

Internatio

ng the menti
iers is becau
r supplying c
es, each crite
nce and prior
dly, due to th

venient and f
m domestic m
an foreign 

to quality o
o provide th
der to provid
need for hi

organizatio
m foreign 
anufacturers.

uality
C2:

ormance to 
on

ty 
techniques

ess 

time

SC5
envi

SC6
man

SC7

SC8
pack

ation commi
in Table 1. 

AHP method
eights and ca
ier are as fol
of each sub
committee m

Order Allocatio
lling Compan

onal Journal of I

oned catego
use of two 
consuming g
erion has dif
rity in evalu
he impacts of
feasible to p

manufacturers
suppliers 

of these good
hem faster). 
de class 2 ite
igh quality 
ns prefer to
suppliers th

. 

: Environmental 
Concerns

5- Design for 
ironment

6- Environmental 
nagement system

7- Pollutant effect

8- Green 
kaging

Fig. 1. S

ittee determi

Desc

Very Low
Low 

Medium 

High
Very Hig

d in order to 
alculate the 
lows: 
b-criteria ga
members. 

on under Risk
nies 

Industrial Engin

ories for goo
main reason

goods or bas
fferent degre
ating supplie
f sanction, it

provide class
s and supplie
(due to le
ds and inste

On the oth
ems, there is 

and origin
o supply the
hat are the

Supplier ev

C3: Co

SC9- Product p

SC10- Total sh
cost

SC11- Tariff &

SC12- Paymen

Supplier eva

ines the scor

Tab. 1.
criptive variable

w (very inapprop
(inappropriate)
(partly appropr

h (appropriate)
gh (very appropr

determine t
final score 

ined from t

k: 

eering & Produ

ods 
ns. 
sic 
ees 
ers 
t is 
s 1 
ers 
ess 
ead 
her 
an 

nal 
ese 
eir 

B
du
on
im
di
A
ba
co
ev
ut
in
sp
su
in

valuation &

st C4

price

hipping 

& Taxes

nt terms

SC13-
reliabil

SC14-
sharing

SC15-
respons

SC16-
Warran

SC17-
service

luation crite

re of each s

. Likert’s sp
Signe 

VLpriate) 
L ) 
M riate) 

H 
VHriate)

the 
of 

the 

2.
ܣ
w
im

Abtin Boost

ction Research, 

ecause of th
ue to the diff
n foreign an
mportance o
ifferent in ea

AHP method 
ased on diffe
onsistency in
valuating th
tilizing the o
n the drillin
pecified. Som
ub-criteria) a
nvestigate the

& selection

4: Services

Delivery 
lity

Information 
g

Flexibility & 
siveness

Guaranty / 
nty

After-sale 
es

eria and sub

sub-criterion

pectrum 
Equivale

1
2
3

4
5

. Fou
ଵିௌ, ଵିிܣ

which repres
mportance o

tani & Seyed 

March 2018, Vo

he abovemen
ferent effects
nd domestic 
of supplier 
ach of the fou

is used for 
ferent catego
n the supplie
e local and

opinions of t
ng industry, 
me of the im
are also pre
e proposed p

C5: Supplier
Background

SC18- Reputation

SC19- Experienc

SC20- Technical 
management abili

SC21- Adaptabili
IT

SC22- R & D 
development

SC23-
Communication 
closeness

SC24- Financial 
status

b-criteria 

n according t

ent Score 

1 
2 
3 

4 
5

ur pr
ிௌ, ,ଶିௌܣ ܣ
sent the re
of the main 

Ali Torabi 

ol. 29, No. 1 

ntioned reaso
s of econom
suppliers, p

evaluation 
ur modes of s
evaluation o
ries in order

er selection p
d foreign su
the committe

six main 
mportant sub-
esented in F
problem mor

rs’ 
d

C6: Ris

n

ce

& 
ities

ity to 

SC25- Cu
difference

SC26- Pol
stability

SC27- San

SC28- Ge
location

SC29- Or

to Likert’s s

riority 
ଶିிௌ  (6*6 
espective pr

criteria tow

39 

ons and also 
ic sanctions 
priority and 
criteria are 
supply. 
of suppliers 
r to provide 
process. For 
uppliers, by 
ee’s experts 
criteria are 
-criteria (29 
Figure 1 to 
re precisely.

sk Factors

ultural 
es

litical 

nctions

eographical 

rder delay

spectrum as 

matrices 
matrices), 

riority and 
wards each 



40 Abti

 

other for 
modes). 
3. 
ଵିௌܣ
ଵ , ܣ



representin
importance
criterion to
supplying m
4. 
ଵିௌܣ
ଶ , ܣ



representin
importance
criterion to
supplying m
5. 
ଵିௌܣ
ଷ , ܣ



representin
importance
criterion to
supplying m
6. 
ଵିௌܣ
ସ , ܣ

ସ

representin
importance
criterion to
supplying m
7. 
ଵିௌܣ
ହ , ܣ



representin
importance
criterion to
supplying m
 
3-2-1. Prob

in Boostani &

Internatio

each of th

Four 

ଵିிௌ
ଵ , ଶିௌܣ

ଵ

ng the re
e of the sub
owards each
modes. 
Four 

ଵିிௌ
ଶ , ଶିௌܣ

ଶ

ng the re
e of the sub-c
owards each
modes. 
Four 

ଵିிௌ
ଷ , ଶିௌܣ

ଷ

ng the re
e of the sub
owards each
modes. 
Four 

ଵିிௌ
ସ , ଶିௌܣ

ସ

ng the re
e of the sub-
owards each
modes. 
Four 

ଵିிௌ
ହ , ଶିௌܣ

ହ

ng the re
e of the sub
owards each
modes. 

blem notatio

& Seyed Ali T

onal Journal of I

he supplying

priority 

ௌ, ଶିிௌܣ
ଵ  (4

espective 
b-criteria of 
h other for

priority 

ௌ, ଶିிௌܣ
ଶ  (4

espective 
criteria of th
h other for

priority 

ௌ, ଶିிௌܣ
ଷ  (4

espective 
-criteria of t
h other for

priority 

ௌ, ଶିிௌܣ
ସ  (5

espective 
-criteria of th
h other for

priority 

ௌ, ଶିிௌܣ
ହ  (7

espective 
-criteria of 
h other for

on 
Indices 

݅ L
݆ F

݃ଵ 
C
p

݃ଶ C
T ݐ
Paramete
 Eݓ
 Eݓ́

 ߙ
A
a

 ߙ́
A
a

ܿ௧ 
U
f

ఫܿ௧́  
U
f

 భ௧
U

Torabi 

Industrial Engin

g scenario 

matric
4*4 matrice

priority a
the first ma

r each of t

matric
4*4 matrice

priority a
he second ma
r each of t

matric
4*4 matrice

priority a
the third ma
r each of t

matric
5*5 matrice

priority a
he fourth ma
r each of t

matric
7*7 matrice

priority a
the fifth ma

r each of t

Local suppli
Foreign supp
Class 1 goo
parts) 
Class 2 good
Time period
rs 
Evaluation s
Evaluation s
Acceptable 
admissible su
Acceptable 
admissible su
Unit cost o
from vendor
Unit cost o
from vendor
Unit price o
 ݐ

Supplier
Iranian

eering & Produ

(4 

ces 
s), 
nd 
ain 
the 

ces 
s), 
nd 
ain 
the 

ces 
s), 
nd 
ain 
the 

ces 
s), 
nd 
ain 
the 

ces 
s), 
nd 
ain 
the 

8.
ܣ
re
im
cr
su
Fi
an
th
su
ad
ac
ߙ)
If
ad
th
fo
in
w
th
ݓ
pr
 
3-
In
pr
fa
th
m
th
in
m

iers; ݅ ൌ ሼ1,2
pliers; ݆ ൌ ሼ1
ods (consum

ds (basic com
s; ݐ ൌ ሼ1,2, …

score of local
score of forei

level for
uppliers 

level for 
uppliers 
f transportat

r ݅ in period ݐ
f transportat

r ݆ in period ݐ
f good ݃ଵ fr

r Selection an
 Oil and Gas 

ction Research, 

. Fou

ଵିௌ
 , ଵିிܣ



epresenting 
mportance of
riterion tow
upplying mod
inal score o
nd higher sc
he supplier. 
upplier ݆  is d
dmissible l
cceptable lev
resp ,ߙ́	and	ߙ
f ݓ  ்ݓ.ߙ
dmissible lo
hen supplier
oreign suppli
n the black 

where ߙ	and	ߙ
he local and 
்ݓ  is the pe
rocess. 

-2. Problem 
n this sec
rogramming 
avorite suppl
hem is formu

minimum tota
he maximum
ndices, param

model formula

2,… ,  ሽܵܮ
1,2, … ,  ሽܵܨ
ming goods 

mmodities an
… , ܶሽ 

l supplier ݅ 
ign supplier ݆
r determin

determinin

tion goods 
 ݐ
tion goods 
 ݐ
rom supplier 

nd Order Allo
Drilling Com

March 2018, Vo

ur p

ிௌ, ଶିௌܣ
 , ܣ

the resp
f the sub-cri
ards each o
des. 
f local supp

core means r
Also, the 

denoted by ݓ
ocal and 
vel is speci
pectively). 
, then suppl
cal supplier

r ݆  will be 
iers; otherw
list of organ
are the acc ߙ́
foreign supp

erfect score

model and 
ction, a 

model fo
liers and allo
ulated. The 
al cost: the m
m total valu
meters, and 
ation are list

and spare 

nd assets) 

݆ 
ning local 

ng foreign 

(݃ଵ ݎ ݃ଶ ) 

(݃ଵ ݎ ݃ଶ ) 

݅ in period 

ocation under 
mpanies 

ol. 29, No. 1 

priority 

ଶିிௌ
  (5*5 

pective pri
iteria of the 
other for e

plier ݅, is den
respective ex
final score 
ఫ́ݓ . To obta
foreign sup

ified for eac

lier ݅ will be 
rs. Also, if ݓ
one of the 
ise, it would
nization for 
ceptance scor
pliers, respec

e of supplie

formulation
multi-object

or selecting 
ocation of or
model aims 
minimum to
ue of purch

variables u
ted below: 

r Risk: 

matrices 
matrices), 

iority and 
sixth main 

ach of the 

noted by ݓ
xcellence of 

of foreign 
ain a list of 
ppliers, an 
ch of them 

 one of the 
ఫ́ݓ  .ߙ́ ்ݓ , 

admissible 
d be placed 

purchasing 
re levels for 
ctively, and 
er selection 

n 
tive linear 

the most 
rders among 

to find the 
tal risk and 
hasing. All 
used in the 



Supplier Sel
Iranian Oil 
 

lection and O
and Gas Dril

Internatio

Order Allocatio
lling Compan

onal Journal of I

పమ௧́  U

݂భ௧ 
U

ఫ݂మ௧
ሖ  

U

ܽభ௧ 
Q
p

ܽపమ௧́  Q
p

ܾభ௧ 
Q
p

ఫܾమ௧
ሖ  

Q
p

 భ௧ݎ
R
f

పమ௧́ݎ  R
f

 భ௧ݏ
R
f

ఫమ௧́ݏ  R
f

݉௧ 
M
f

ఫ݉௧́  M
f

భ௧ Dܦ
మ௧ሖܦ  D

 ௧ܽܥ
W
p

௧ሖܽܥ  
W
p

݇భ௧ C
݇పమ௧ሖ  C
భ௧ Cݒ
ఫమ௧́ݒ  C

 ௧ܤܶ
T
t

 ܮܳ
M
g

ሖܮܳ  
M
g

భ Eܧ
మሖܧ  E
భ Lܮ
మሖܮ  L

భܮܶܮ  L

పమሖܮܶܮ  L

భ Lܨܶܮ

ఫమሖܨܶܮ  L

on under Risk
nies 

Industrial Engin

Unit price o
 ݐ
Unit price o
 ݐ
Unit price o
 ݐ
Quality leve
period ݐ 
Quality leve
period ݐ 
Quality leve
period ݐ 
Quality leve
period ݐ 
Risk factor 
from supplie
Risk factor 
from supplie
Risk factor 
from supplie
Risk factor 
from supplie
Minimum re
from vendor
Minimum re
from vendor
Demand of g
Demand of g
Warehouse c
period ݐ 
Warehouse c
period ݐ 
Capacity of 
Capacity of 
Capacity of 
Capacity of 
Total budge
transporting 
Minimum a
goods (G1)
Minimum a
goods (G2)
Earliest deliv
Earliest deliv
Latest delive
Latest delive
Lead time 
supplier ݅ 
Lead time 
supplier ݅ 
Lead time 
supplier ݆ 
Lead time f

k: 

eering & Produ

f good ݃ଶ fr

f good ݃ଵ fr

f good ݃ଶ fr

el of good 

el of good 

el of good 

el of good 

of purchasin
er ݅ in period
of purchasin

er ݅ in period
of purchasin

er ݆ in period
of purchasin

er ݆ in period
equired good
r ݅ in period ݐ
equired good
r ݆ in period ݐ
good ݃ଵ in pe
good ݃ଶ in p
capacity for 

capacity for 

supplier ݅ for
supplier ݅ for
supplier ݆ fo
supplier ݆ fo
et of buyer
goods in per

acceptable qu

acceptable qu

very date (ED
very date for
ery date (LD
ery date for g
for good ݃

for good ݃

for good ݃ଵ

for good ݃ଶ

Abtin Boost

ction Research, 

rom supplier 

om supplier 

rom supplier 

݃ଵ  from su

݃ଶ  from su

݃ଵ  from su

݃ଶ  from su

ng one unit 
d ݐ 
ng one unit o
d ݐ 
ng one unit 
d ݐ 
ng one unit o
d ݐ 
ds (݃ଵ ݎ ݃ଶ
 ݐ
ds (݃ଵ ݎ ݃ଶ
 ݐ
eriod ݐ 
eriod ݐ 
class 1 goo

class 2 goo

r good ݃ଵ in 
r good ݃ଶ in 
r good ݃ଵ in 
r good ݃ଶ in
r for purch
riod ݐ 
uality level 

uality level 

DD) for good
r good ݃ଶ 
D) for good 

good ݃ଶ 
݃ଵ  delivered

݃ଶ  delivered

ଵ  delivered 

ଶ  delivered 

tani & Seyed 

March 2018, Vo

݅ in period 

݆ in period 

݆ in period 

upplier ݅  in 

upplier ݅  in 

upplier ݆  in 

upplier ݆  in 

of good ݃ଵ 

of good ݃ଶ 

of good ݃ଵ 

of good ݃ଶ 

ଶ) to order 

ଶ) to order 

ods (G1) in 

ods (G2) in 

period ݐ 
period ݐ 
period ݐ 

n period ݐ 
hasing and 

of class 1 

of class 2 

d ݃ଵ 

݃ଵ 

d by local 

d by local 

by foreign 

by foreign 

Ali Torabi 

ol. 29, No. 1 

41 



42 Abti

 

 
3-2-2. Prob
3-2-2-1. Ob
According 
functions a
Minimizati
The total 
purchasing
(TCT), and
Therefore, 
follows: 

ଵܼ	݊݅ܯ ൌ ܶ
 
The total p
multiplying
purchasing
supplying t
 

in Boostani &

Internatio

blem formu
bjective fun
to the pres

are quantified
on of the tota

cost inclu
g (TCP), the 
d the total co

the first 

ܲܥܶ  ܶܥܶ

purchasing co
g order q

g prices fo
the items (4 m

& Seyed Ali T

onal Journal of I

݄భ௧ 
U
f

݄మ௧ሖ  
U
f

ܯ ܵమ௧ 
M
p

Decision V

ܺభ௧ ൜

పܺమ௧
ሖ  ൜

ܻభ௧ ൜

ఫܻమ௧
ሖ  ൜

ܳభ௧ 
N
v

ܳపమ௧ሖ  
N
v

ܱభ௧ 
N
v

ఫܱమ௧
ሖ  

N
v

 భ௧ܫ
I

మ௧ሖܫ  I

lation 
nctions 
sented notati
d as follows: 
al costs 
udes the t
total cost of

ost of wareho
objective fu

  ܹܥܶ

ost is simply
quantities b
for differen
modes) as fo

Torabi 

Industrial Engin

supplier ݆ 
Unit holdin
from period 
Unit holdin
from period 
Minimum re
period ݐ 

Variables:

൜
1; if good ݃

൜
1; if good ݃

൜
1; if good ݃

൜
1; if good ݃

Number of 
vendor ݅ in p
Number of 
vendor ݅ in p
Number of 
vendor ݆ in p
Number of 
vendor ݆ in p
Inventory le
 ݐ
Inventory le
 ݐ

ions, objecti

total cost 
f transportati
ousing (TCW
unction is 

y calculated v
by the un

nt modes 
ollows: 

Supplier
Iranian

eering & Produ

g cost for 
ݐ to period ݐ
g cost for 
ݐ to period ݐ

equired safet

݃ଵ is supplie
0; Oth

݃ଶ is supplie
0; Oth

݃ଵ is supplie
0; Oth

݃ଶ is supplie
0; Oth

units of g
period ݐ 

units of g
period ݐ 

units of g
period ݐ 

units of g
period ݐ 
vel of good 

vel of good 

ive 

of 
on 

W). 
as 

 (1) 

via 
nit 
of 

ܶ

 
Th
m
tr
su
 
ܶ

ൌ



 
In
ca

r Selection an
 Oil and Gas 

ction Research, 

inventory o
ݐ  1 
inventory o
ݐ  1 
ty stock for 

d by vendor
herwise
d by vendor
herwise
d by vendor
herwise
d by vendor
herwise
ood ݃ଵ  supp

ood ݃ଶ  supp

ood ݃ଵ  supp

ood ݃ଶ  supp

݃ଵ at the end

݃ଶ at the end

ܲܥ ൌ
భ

he total tra
multiplying 

ansportation
uppliers as fo

ܶܥ

ൌ
భ௧


భ௧

n addition, 
alculated via

nd Order Allo
Drilling Com

March 2018, Vo

of good ݃ଵ 

of good ݃ଶ 

good ݃ଶ in 

r ݅ in period	

r ݅ in period	

r ݆ in period

r ݆ in period

plied from 

plied from 

plied from 

plied from 

d of period 

d of period 

భ௧
௧

.
భ

ܳ


మ


భ


మ

ansportation 
order qua

n costs for
ollows: 

ܿ௧
మ

. ൫ܳ

 ఫܿ௧́
మ

. ൫ ܱ

the total 
a multiplying

ocation under 
mpanies 

ol. 29, No. 1 

	

	

ܳభ௧

పమ௧́
௧

. ܳప

 ݂భ௧
௧

. ܱ

 ఫ݂మ௧
ሖ

௧

. ఫܱ

cost is cal
antities by 
r local an

భ௧  ܳపమ௧ሖ ൯

భ௧  ఫܱమ௧
ሖ ൯ 

warehousin
g inventory q

r Risk: 

పమ௧
ሖ

భ௧

మ௧
ሖ  

(2)

culated via 
the unit 

nd foreign 

(3)

ng cost is 
quantities by 



݅ܯ

Supplier Sel
Iranian Oil 
 

the unit ho
follows: 
 

ܹܥܶ ൌ
భ

 
Minimizati
In this pap
supply ris
purchasing
each suppl
supply risk
order quan
different m
and the se
follows: 
 

݅݊	ܼଶ ൌ


 
3-2-2-2. M

ܳభ௧




 

ܳపమ௧ሖ





 

భ௧ܫ ൌ భ,௧ܫ

 

మ௧ሖܫ ൌ మ,௧ሖܫ

 

ܫభ௧
భ



 

ܫమ௧ሖ
మ



 
మ௧ሖܫ  ܯ ܵ

 

lection and O
and Gas Dril

Internatio

olding costs 

݄భ௧
௧

. ܫ
భ


మ

on of the sup
per, by taki
sks at supp
g one unit of 
lier (unit risk
ks are simply
ntities by 

modes of sup
cond objecti

ݎభ௧
௧భ


మ


భ


మ

Model constra

 ܱభ௧




 ఫܱమ௧
ሖ





௧ିଵ ܳ


௧ିଵ ܳపሖ


														௧ܽܥ

௧ሖܽܥ 														

మ௧																		

Order Allocatio
lling Compan

onal Journal of I

for two kind

భ௧

݄మ௧ሖ

௧

. మ௧ሖܫ

pply risks 
ing into acc
pliers, a ri
any good is

k percent). T
y calculated v
the unit ri
plying the re
ive function

. ܳభ௧

ݎపమ௧́
௧

. ܳపሖ

ݏభ௧
௧

. ܱ

ݏఫమ௧́
௧

. ఫܱሖ

aints 

 భ,௧ିଵܫ  ܦ

 మ,௧ିଵሖܫ  ܦ

భ௧  ܱ



మ௧
ሖ  ఫܱሖ



 ݐ∀					

 ݐ∀						

		∀݃ଶ,  ݐ

on under Risk
nies 

Industrial Engin

ds of goods 

௧ 
 (4

count possib
isk factor 
s calculated f
Then, the tot
via multiplyi
sk factor f
equired good

n is defined

మ௧

భ௧

మ௧
ሖ  

(5)

			భ௧ܦ

మ௧ሖܦ 			

భ௧ െ భ௧ܦ

మ௧ െ మ௧ሖܦ

k: 

eering & Produ

as 

4) 

ble 
of 

for 
tal 
ng 
for 
ds, 
as 

 

M
Th
im
su
pu
en
se
be
 

ܯ

 
w
su
fo
es
(M
th

∀݃ଵ,  ݐ

∀݃ଶ,  ݐ

∀݃ଵ

∀݃ଶ,

Abtin Boost

ction Research, 

Maximization 
he total va

mpact of qu
uppliers’ ev
urchased g
nvironmenta
ervices). Thu
e estimated a

ݔܽܯ ܼଷ ൌ


where ݓ  is t
upplier ݅, and
oreign suppl
stimated usi
MADM) tec
his purpose.

,  ݐ

,  ݐ

tani & Seyed 

March 2018, Vo

of the total v
alue of pur
ualitative p
valuation (
goods; sup
l concerns 
us, the third 
as follows: 

ݓ
భ௧

 ܳపమ௧ሖ ൯

́ݓ




 ఫܱమ௧
ሖ ൯

the overall s
d ́ݓ is the o
lier ݆ . These
ng multi-att
hniques. He

Ali Torabi 

ol. 29, No. 1 

value of purc
rchasing me
erformance 
(such as 
ppliers' ba

and qualit
objective fu

൫ܳభ௧
మ

൫ܱ
మభ௧

score (weigh
verall score 
e parameter
tribute decis
erein, AHP 

43 

chasing 
easures the 

criteria in 
quality of 
ackgrounds;
ty of after 
function can 

ܱభ௧

(6)

ht) of local 
(weight) of 

rs could be 
sion-making 
is used for 

(7) 

(8) 

 

(9) 

 

(10) 

 

(11) 

 

(12) 

 
(13) 

 



44 Abti

 

భ௧
భ

 

ܽ
௧భ

 

ܽ
௧మ

 
ܳభ௧  ݇
 
ܳపమ௧ሖ  ݇పሖ

 
ܱభ௧  ݒ

 

ఫܱమ௧
ሖ  ఫ́ݒ

 
ܳభ௧  ݉

 
ܳపమ௧ሖ  ݉

 
ܱభ௧  ఫ́݉

 

ఫܱమ௧
ሖ  ఫ́݉

 
భܧ  ܮܶܮ
 
మሖܧ  ሖܮܶܮ

 
భܧ  ܨܶܮ
 
మሖܧ  ఫሖܨܶܮ

 

ܺభ௧, పܺమ௧
ሖ

 
ܳభ௧, ܳపమ௧ሖ

 
Constraints
goods are 
and the d
period is m
inventory f
Constraints
inventory 
correspond
indicate th
for basic c
Constraints
budget (fo
each perio

in Boostani &

Internatio

௧. ܳభ௧ 





ܽభ௧ . ܳభ௧ 

ܽపమ௧́ . ܳపమ௧ሖ 

భ௧. ܺభ௧						

మ௧
ሖ . పܺమ௧

ሖ 							

భ௧. ܻభ௧							

మ௧́ . ఫܻమ௧
ሖ 							

௧																				

௧																				

ఫ௧																				

ఫ௧																				

భ. ܺభ௧ 

పమ. పܺమ௧
ሖ 

.భܨ ܻభ௧  ܮ

.ఫమܨ ఫܻమ௧
ሖ  ܮ

௧, ܻభ௧, ఫܻమ௧
ሖ

௧, ܱభ௧, ఫܱమ
ሖ

s (7) and (8
supplied fro

demand of e
met. Equation
flow constra
s (11) and 
amounts in

ding capac
e minimum 
ommodities 
s (14) show
or purchasing
d. Accordin

& Seyed Ali T

onal Journal of I

పమ௧́ .
మ

ܳపమሖ

ܿ௧
మభ

. ൫ܳ

 ܾ

௧భ

 ఫܾ

௧మ

														∀݅, ݃

													∀݅, ݃

													∀݆, ݃

													∀݆, ݃ଶ

∀݅, ݃ଵ,  ݐ

∀݅, ݃ଶ,  ݐ

∀݆, ݃ଵ,  ݐ

∀݆, ݃ଶ,  ݐ

																భܮ

మሖܮ 																

																	భܮ

మሖܮ 																		

∈ ሼ0,1ሽ								

௧, ,భ௧ܫ మ௧ሖܫ 

) ensure tha
om the availa
each commo
ns (9) and (
aints in every

(12) guara
n each peri
cities. Con

safety stock
and assets i

w the total
g and shipp

ng to constra

Torabi 

Industrial Engin

మ௧  ݂

భ

భ௧  ܳపమ௧ሖ ൯ 

భ௧ . ܱభ௧  ܳ

మ௧
ሖ . ఫܱమ௧

ሖ  ܳ

݃ଵ,  ݐ

݃ଶ,  ݐ

ଵ,  ݐ

ଶ,  ݐ

				∀݅, ݃ଵ,  ݐ

				∀݅, ݃ଶ,  ݐ

			∀݆, ݃ଵ,  ݐ

			∀݆, ݃ଶ,  ݐ

								 ∀݅, ݆, ݃

 0	ܽ݊݀ ݁ݐ݊݅

at the requir
able supplie
odity in ea
10) denote t
y time perio

antee that t
iod meet t

nstraints (1
k requiremen
in each perio
l procureme
ping items) 
aints (15) a

Supplier
Iranian

eering & Produ

భ௧. ܱభ௧ 

ܿ
మభ

.ܮܳ ሺ
௧భ

ሖܮܳ . ሺ
௧మ

݃ଵ, ݃ଶ,  ݐ

ݎ݁݃݁

red 
rs, 

ach 
the 
od. 
the 
the 
13) 
nts 
od. 
ent 
in 
nd 

(1
be
ac
en
or
re
A
of
le
by
(2
de

r Selection an
 Oil and Gas 

ction Research, 

 ఫ݂మ௧
ሖ .

మ

ఫܱ

ఫܿ௧́ ൫ ܱభ௧  ܱ

ܳభ௧
௧




ܳపమ௧ሖ

௧




∀݅, ݆, ݃ଵ,

16), the qual
e greater 
cceptable qu
nsure that th
rdered from 
espective su

According to 
f goods ord
east equal to
y that suppli
28) denote 
elivery times

nd Order Allo
Drilling Com

March 2018, Vo

ఫమ௧
ሖ

ఫܱమ௧
ሖ ൯  ௧ܤܶ 	

 ܱభ௧

௧భ

 ఫܱమ௧
ሖ

௧మ

ሻ

݃ଶ,  ݐ

lity level of 
than the 

uality level.
he amount o
each suppli

upplier’s cap
constraints (
ered from a

o the minimu
ier in each p
the acceptab
s of required

ocation under 
mpanies 

ol. 29, No. 1 

 ݐ∀								

ሻ 

ሻ 

f supplied go
respective 

. Constraint
of each kin
ier does not 
pacity in ea
(21) to (24), 
a supplier sh
um amount 

period. Const
ble time w
d goods in e

r Risk: 

(14) 

 

(15) 

 

(16) 

 
(17) 

 
(18) 

(19) 
 

(20) 
 

(21) 
 

(22) 
 

(23) 
 

(24) 
 

(25) 
 

(26) 

(27) 
 

(28) 
 

(29) 
 

(30) 

oods should 
minimum 

ts (17)-(20) 
d of goods 
exceed the 

ach period. 
the amount 

hould be at 
determined 

traints (25)-
windows for 
each period. 



Supplier Sel
Iranian Oil 
 

Finally, co
negativity c
 

In this sect
including 
 

 

In order 
suppliers, t
the main c
 

ଶିௌܣ ൌ

ۏ
ێ
ێ
ێ
ێ
ێ
ۍ

 
As seen fro
foreign su
impact than
much more
 
 

 

ଶିௌܣ
ଵ ൌ

ۏ
ێ
ێ
ۍ
1

ଶିௌܣ
ଶ ൌ ൦

1

lection and O
and Gas Dril

Internatio

onstraints (
constraints. 

4. Num
tion, a practi
supply of 

to evaluate
the priority a
criteria as we

ۏ

ۍ
1 7 1 2

1
1
8

1
5

1 2
1

om these tw
upplier, the 
n a local one
e important.

1 5 4 2
1 1

3ൗ
1ൗ

1 2
1

1 3 2 2
1 1

3ൗ
1ൗ

1 3
1

Order Allocatio
lling Compan

onal Journal of I

(29) and (3

merical Exam
ical example
three basic 

Tab. 2. C

S
upplier 

HA 

Me
(acce

B 

Me
(acce

C 

HD 

Me
(acce

E 

e and sele
and importan
ell as the pri

2 3 4
1
5

1
3
1
2

2 3 4
1 3 3

1 2
ے1
ۑ
ۑ
ۑ
ۑ
ۑ
ې

,						

wo matrices, 
service fa

e; instead, th
 In addition

Fig. 2.

2

5ൗ

2
1 ے
ۑ
ۑ
ې
,																			

2

2ൗ

3
1

൪,																			

on under Risk
nies 

Industrial Engin

30) are no

mple 
e is consider

goods for

Characterist

Q
uality level 

PartHigh 

Rea
edium 
eptable) 

Rea
edium 
eptable) 

PartHigh 

Rea
edium 
eptable) 

ect admissib
nce matrices 
iority matric

ଶିிௌܣ								

for selecting
actor has le
he risk factor
n, according 

 Priority co

ଶିிௌܣ							
ଵ ൌ

ଶିிௌܣ						
ଶ ൌ

k: 

eering & Produ

on-

red 
a 

pr
B
Th
su
E
ar

tics of local a

P
rice 

tially high 

asonable 

asonable 

tially high 

asonable 

ble 
of 

ces 

of
de
ex

ൌ

ۏ
ێ
ێ
ێ
ێ
ێ
ۍ
1 7 2

1
1
8
1

g a 
ess 
r is 

to 

th
pr
se
im

efficients fo

ൌ

ۏ
ێ
ێ
ۍ
1 6 5

1 1
4ൗ

1

ൌ

ۏ
ێ
ێ
ۍ
1 5 2

1 1
5ൗ

1

Abtin Boost

ction Research, 

rivate compa
asic materia
hese goods
uppliers (A, 
). The gene
re briefly des

and foreign 

O
perate 

system
atically 

Medium 

Medium 

High 

Partially 
high 

Partially 
high 

f the sub-cr
efined by th
xperts as foll

2 5 5 3
1
8

1
3

1
3
1
4

1 4 3 2
1 2 1

1 1
ے1
ۑ
ۑ
ۑ
ۑ
ۑ
ې

he followin
rioritization m
een that the 
mportant for 

r the main c

1
1
6ൗ

2
1 ے
ۑ
ۑ
ې
 

2
1
3ൗ

3
1 ے
ۑ
ۑ
ې
 

tani & Seyed 

March 2018, Vo

any engaged
als are Drill c

can be s
B, C) and 

eral characte
scribed in Ta

suppliers 

E
nvironm

ental 
issues 

Medium 

Medium 

High 

Partially 
high 

Partially 
high 

riteria for e
he supplier 
lows: 

ng chart, 
matrix of the
price and q
the supply 

criteria 

Ali Torabi 

ol. 29, No. 1 

d in oil and g
collar, Rams
upplied fro
2 foreign su

eristics of th
able 2. 

ach main c
evaluation c

obtained 
e main criter

quality factor
of basic co

45 

gas drilling. 
s and Kelly. 
m 3 local 

uppliers (D, 
he suppliers

riterion are 
committee’s 

from the 
ria, it can be 
rs are more 
ommodities.



46 Abti

 

ଶିௌܣ
ଷ ൌ

ۏ
ێ
ێ
ێ
ۍ 1

ଶିௌܣ
ସ ൌ

ۏ
ێ
ێ
ێ
ێ
ۍ
1

ଶିௌܣ
ହ ൌ

ۏ
ێ
ێ
ێ
ێ
ێ
ێ
ێ
ێ
ۍ 1

ଶିிௌܣ
ହ ൌ

ۏ
ێ
ێ
ێ
ێ
ێ
ێ
ێ
ێ
ۍ 1

ଶିௌܣ
 ൌ

ۏ
ێ
ێ
ێ
ێ
ێ
ۍ 1

 
The averag
presented i
 

in Boostani &

Internatio

1 7 8 1
2ൗ

1 2 1
7ൗ

1 1
6ൗ

1
1 5 4 3

1 1
2ൗ
1ൗ

1 1ൗ

1

1 3 1
3ൗ 5

1 1
3ൗ 6

1 8

1

1 4 1
5ൗ 7

1 1
3ൗ 6

1 8

1

1 1
3ൗ
1
5ൗ
1

1 1
3ൗ

1

ge scores giv
n Table 3. 

& Seyed Ali T

onal Journal of I

ے
ۑ
ۑ
ۑ
ې

,																						

3 6

3ൗ
1
5ൗ

3ൗ
1
6ൗ

1 1
3ൗ

1 ے
ۑ
ۑ
ۑ
ۑ
ې

,										

6 3 1ൗ

3 5 1ൗ

5 4 1ൗ
1
6ൗ
1
4ൗ
1ൗ

1 2 1ൗ

1 1ൗ

1
7 5 1ൗ

5 7 1ൗ

5 7 1ൗ
1
6ൗ
1
3ൗ
1ൗ

1 4 1ൗ

1 1ൗ

1
1
7ൗ
1
9ൗ

4 1
5ൗ

2 1
4ൗ

1 1
7ൗ

1 ے
ۑ
ۑ
ۑ
ۑ
ۑ
ې

, ଶܣ


ven by the s

Tab. 3

Sub-
Criteria 

SC1 

SC2 

SC3 

SC4 

SC5 

SC6 

SC7 

SC8 

SC9 

SC10 

SC11 

Torabi 

Industrial Engin

ଶିிௌܣ									
ଷ

ଶିிௌܣ
ସ ൌ

ۏ
ێ
ێ
ێ
ۍ
1

5ൗ

5ൗ

3ൗ

9ൗ

6ൗ

7ൗ

1 ے
ۑ
ۑ
ۑ
ۑ
ۑ
ۑ
ۑ
ۑ
ې

 

5ൗ

5ൗ

2ൗ

9ൗ

8ൗ

7ൗ

1 ے
ۑ
ۑ
ۑ
ۑ
ۑ
ۑ
ۑ
ۑ
ې

 

ଶିிௌ
 ൌ

ۏ
ێ
ێ
ێ
ێ
ۍ 1

1ൗ

1

supplier eva

3. Scores of s

A 

5 

3 

4 

4 

2 

3 

1 

1 

2 

3 

3 

Supplier
Iranian

eering & Produ

ൌ

ۏ
ێ
ێ
ێ
ۍ 1 4 6

1 2

1

3 6 4
1 2 3

1 1
2ൗ

1

4ൗ
1
9ൗ
1
5ൗ
1

1 1
2ൗ 3 1

1 4
1 1

aluation com

suppliers in 

Suppl

B C

3 4

2 3

2 3

2 3

3 4

2 4

1 3

2 3

5 3

4 3

3 3

r Selection an
 Oil and Gas 

ction Research, 

1
2ൗ

1
5ൗ

1
4ൗ

1 ے
ۑ
ۑ
ۑ
ې

 

4
3
1
4ൗ

5
1 ے
ۑ
ۑ
ۑ
ې

 

1
8ൗ

1
2ൗ

3
1
4ൗ

1 ے
ۑ
ۑ
ۑ
ۑ
ې

 

mmittee to th

each sub-cr

liers 

C D

4 5 

3 3 

3 4 

3 3 

4 4 

4 4 

3 4 

3 4 

3 2 

3 2 

3 3 

nd Order Allo
Drilling Com

March 2018, Vo

he suppliers 

riterion 

E 

3 

2 

2 

2 

4 

5 

4 

3 

5 

2 

3 

ocation under 
mpanies 

ol. 29, No. 1 

in each sub-

r Risk: 

-criteria are 



Supplier Sel
Iranian Oil 
 

 
The requir
case study 
 

Acceptable
admissible 
 

 
Accordingl
ଵݓ ൌ 18,			

 
Since supp
score, it i
suppliers. 
After dete
find the be
 

 
Number of 

ఫܱమ௧
ሖ : 

lection and O
and Gas Dril

Internatio

red data and 
are provided

5. Result
e level of det

suppliers i

ly, the suppli
ଶݓ ൌ 17.39

ൌ 19.2

lier B score 
s placed in 

rmining the
est order allo

f units of goo

Order Allocatio
lling Compan

onal Journal of I

SC12 

SC13 

SC14 

SC15 

SC16 

SC17 

SC18 

SC19 

SC20 

SC21 

SC22 

SC23 

SC24 

SC25 

SC26 

SC27 

SC28 

SC29 

parameters 
d in Appendi

ts and Discu
termining lo
is considered

Fig. 3. Su

iers’ scores a
ଷݓ			,7 ൌ 20
ଶ́ݓ			,241 ൌ 1

is less than t
the list of

e admissible
ocation patte

1 1
1 2
2 1
2 3

od ݃ଶ supplie

on under Risk
nies 

Industrial Engin

3 

4 

2 

3 

2 

3 

4 

5 

2 

1 

1 

2 

3 

5 

5 

3 

4 

4 

related to t
x A. 

ussion 
ocal and glob
d as 0.6, an

upplier evalu

are as follow
ଵ́ݓ			,0.689
18.62 

the permissib
f unacceptab

e suppliers, 
ern, the mod

1 

1 
2 20
1 25 
3 25 

ed from vend

k: 

eering & Produ

4 4

3 4

2 3

2 3

3 2

3 3

3 3

4 3

2 4

2 4

1 3

3 4

2 3

4 4

5 5

3 3

5 4

4 5

the 

bal 
nd 

pe
B
su
Fi

uation accor

ws: 

ble 
ble 

to 
del 

pr
so
in
Th
tim
fo
N
ve

2 

 
25 

dor ݆ in perio

Abtin Boost

ction Research, 

4 3 

4 4 

3 3 

3 4 

2 4 

3 2 

3 3 

3 4 

4 4 

4 3 

3 3 

4 3 

3 3 

4 2 

5 3 

3 2 

4 1 

5 4 

erfect score 
ased on the 

upplier evalu
igure 3. 

rding to AH

resented is 
oftware and 
n the appendi
he model is
me of 13.26
ollows. 

Number of 
endor ݅ in pe

3 

30

25 
25 

od ݐ 

tani & Seyed 

March 2018, Vo

4 

4 

3 

4 

4 

2 

3 

4 

4 

3 

3 

3 

3 

3 

2 

2 

1 

3 

of supplier 
available inf
uation using

HP method 

coded in th
solved using
ix. 
s solved wi
6 seconds, 

units of go
eriod  ܳపమ௧ሖ :

4 

20
20
25
25

Ali Torabi 

ol. 29, No. 1 

selection pro
formation, th
g AHP is p

he GAMS o
g the real dat

ithin the com
and the res

ood ݃ଶ  sup

47 

ocess is 30. 
he results of 
presented in 

optimization 
ta presented 

mputational 
sults are as 

pplied from 



48 Abti

 

 
Objective f
 
Total Costs
 

ܲܥܶ ൌ 614
 
Total Risks
 
Total value
 

Tab. 4. S

 
After anal
assigned to
into accou
evaluation 
objective f
(Table 4), 
concluded:
The second
local suppl
first suppl
expected, 
assigned t
suppliers, a
evaluation 
have highe
in the cos
objective f
and, also,
evaluation 
among all t
In addition
from foreig
suppliers, b
have more
already sta
weight am
moreover, 
objective fu

in Boostani &

Internatio

function valu

s:      ܼଵ ൌ ܶ

ܥܶ							,4500

s:      ܼଶ ൌ 2

e of purchasi

Scores of sup

lyzing the 
o the candid
unt the scor

criterion 
functions of
the followin
 
d local supp
lier in two fa
lier in anoth
a higher o

to the seco
although the 
score than t

er order quan
t criterion (
functions of
, is the m

criterion w
the evaluatio

n, the optimal
gn suppliers 
because the f
e appropriate
ated, the co
mong all 
it is consid

unctions of t

& Seyed Ali T

onal Journal of I

1 1
1 2
1 3
2 1
2 2
2 3

ues: 

ܲܥܶ  ܶܥܶ 

ܶܥ ൌ 12430

35.5 

ing:      ܼଷ ൌ

ppliers in fa

Factor

Cost 
Risk 

Evaluation s

optimal ord
date supplie
res of supp

correspond
f the mathem
ng conseque

plier outperf
actors and is
her factor. 
order quanti
nd supplier
second supp

the first supp
ntity due to i
(as it is one
f the mathem
most impor
with the h
on criteria). 
l amount of g
is more tha

foreign supp
e procuring 
ost factor ha

the evalua
dered as one
he problem m

Torabi 

Industrial Engin

1 

1 50 
2 50 
3 50 
1 55 
2 55 
3 55 

  ܹܥܶ

0, ܹܥܶ

ൌ 26532.1 

actors corres

r 
Local 

1
11
21

score 18

der quantiti
ers and takin
pliers in ea
ding to t
matical mod

ences could 

forms the fir
s similar to t
Therefore, 

ity would 
r. For forei
plier has a le
plier, it wou
its better sco
e of the ma
matical mod
rtant suppli
ighest weig

goods suppli
an that of loc
pliers general

costs and, 
as the highe
ation criter
e of the ma
model. 

Supplier
Iranian

eering & Produ

2 

50 
50 
55 
55 
55 

ൌ 15850			

sponding to 
model 

Suppliers ()
2 

16 
21 

20.689 

ies 
ng 

ach 
the 
del 
be 

rst 
the 
as 
be 
gn 
ess 
uld 
ore 
ain 
del 
ier 
ght 

ied 
cal 
lly 
as 

est 
ia; 
ain 

In
ad
Ir
ob
w
pu
co
m
pr
tw
co
ad
nu
th
in
so
Fo
co
pr
in
ev
th
su
co
ex
Se
da

r Selection an
 Oil and Gas 

ction Research, 

3 

50 
50 
50 
55 
55 
55 

			 	
௬ௗ௦
ሱۛ ۛۛሮ						

the objectiv

 Global S
 1 
 10 
 12 
 19.241

6. Con
n this paper
ddressed und
ran’s Oil &
bjective MIL

were: minimi
urchasing, tr
osts; minim

maximization 
roposed stud
wo differen
onsidered. In
dmissible sup
umerical exa
he applicabil
nstance was
oftware in a f
or further r
ould be cons
rocess can 
ncluding the 
valuations at
he possibilit
uppliers an
onditions an
xisting suppl
econdly, due
ata in practi

nd Order Allo
Drilling Com

March 2018, Vo

4 

50
50
50
55
55
55

		ܼଵ ൌ 7546

ve functions

Suppliers () 
2 
14 
11 

1 18.62 

clusion and
r, a novel 
der the risk o

& Gas Drilli
LP was deve
ization of to
ransportation
mization of

of total valu
dy, two gene
nt classes 
n order to e
ppliers, AHP
ample was pr
lity of the p
 solved by
few seconds.
research, som
sidered. Firs

be perfor
initial and p
t appropriate
ty of iden

nd the pos
d criteria us
liers. 
e to the lack 
ce, extendin

ocation under 
mpanies 

ol. 29, No. 1 

650 

 of the math

d Future R
SS&OA pr

of sanctions 
ing Industry
eloped whose
otal cost, in
n and invento
f total sup
ue of purcha

eral classes o
of suppl

evaluate and
P technique w
resented to d
proposed mo
y GAMS o
. 
me possible
st of all, the
rmed in tw
periodic (afte
e time interv

ntifying new
ssibility of
sed in the ev

of accurate 
ng the curren

r Risk: 

hematical 

Researches
roblem was 
tailored for 

y. A three-
e objectives 
cluding the 
ory holding 
pply risks; 
asing. In the 
of items and 
liers were 
d select the 
was used. A 
demonstrate 
odel whose 

optimization 

e directions 
e evaluation 
wo phases, 
er purchase) 
vals due to 

w potential 
f changing 
valuation of 

and precise 
nt model to 



Supplier Sel
Iranian Oil 
 

cope with 
avenue for
model can 
discounts o
considering
which a sup
of goods (n
realistic mo
 

[1] "Plans
Econo
Shana
Availa
http://w
[Acce

 
[2] "Islam

to 202
 
[3] S. M. 

indust
Resear
Iran, n

 
[4] C. W

"Vend
Europ
Vol. 5

 
[5] Z. De

"An e
from a
Europ
Vol. 1

 
[6] L. De 

review
selecti
and S
(2001)

 
[7] W. Ho

decisio
evalua
review
Resear
24. 

 
[8] P. Ag

and V
decisio
evalua
journa
compu
801-8

lection and O
and Gas Dril

Internatio

uncertain d
r further re
be extended

or business v
g “payment t
pplier is able
not all deman
odel. 

Refe
s of Oil M
omic Develo
a.ir, March
able: 
www.shana.
ssed March 7

mic Republic 
25", Novemb

Mousavi, "
try, its po
rch center of

no. 15106, N

Weber, J. C
dor selection
pean Journal
50, No. 1, (19

egraeve, E. 
evaluation of
a total cost o

pean Journal
25, No. 1, (2

Boer, E. La
w of meth
ion", Europe
Supply Mana
), pp. 75–89.

o, X. Xu and
on making 
ation and 
w", Europea
rch, Vol. 20

garwal, M. S
V. Singh, "A
on making 
ation and 
al of 
utations, Vo
10. 

Order Allocatio
lling Compan

onal Journal of I

data could b
esearch. Fur
d by conside
volume disc
terms” and “
e to respond 
nds)”, could 

erences 
inistry for 

opment of 
h 7, 201

ir/fa/newsag
7, 2014]. 

of Iran’s 20
ber 4, (2003).

"Acquaintanc
osition and 
f the Islamic

November 6, (

Current and 
n criteria a
l of Operatio
991), pp. 2–1

Labro and 
f vendor sel
of ownership
l of Operatio
2000), pp. 34

abro and P. 
hods suppor
ean Journal 
agement, V
. 

d P. K. Dey, 
approaches
selection: 

n Journal o
02, No. 1, (2

Sahai, V. Mi
A review of

techniques 
selection", 
industrial 

ol. 2, No. 4

on under Risk
nies 

Industrial Engin

be a valuab
rthermore, t
ering “quanti
ounts. Finall
“conditions, 
to a certain s
lead to a mo

Scientific an
Oil Industry

14. [Online

gency/213481

0-Year Outlo
. 

ce the drillin
challenges

c parliament 
(2016). 

W. Bento
and methods
onal Researc
18. 

F. Roodhoo
lection mode
p perspective
onal Researc
4–58. 

Morlacchi, "
rting suppli
of Purchasi

Vol. 7, No. 

"Multi-criter
s for suppli

A literatu
of Operation
2010), pp. 1

ishra, M. Ba
f multi-criter

for suppli
Internation
engineerin

4, (2011), p

k: 

eering & Produ

ble 
the 
ity 
ly, 
in 

set 
ore 

nd 
y", 
e]. 

1. 

ok 

ng 
s", 
of 

on, 
s", 
ch, 

oft, 
els 
e", 
ch, 

"A 
ier 
ng 
2, 

ria 
ier 
ure 
nal 
16-

ag, 
ria 
ier 
nal 
ng 
pp. 

[9

 
[1

 
[1

 
[1

 
[1

 
[1

 
[1

 
[1

 
[1

Abtin Boost

ction Research, 

9] N. Ware,
selection 
review", 
2, No. 5, 

10] J. Chai,
"Applicat
in supplie
literature
Applicati
3872-388

11] T. Khoda
of-art rev
Decision 
(2013), p

12] A. Wetzs
and N. 
assessme
State-of-t
Internatio
Economi

13] A. Genov
and E. Es
state of
evidence
Productio
(2013), p

14] M. Igara
"What i
selection
conceptu
Purchasin
19, No. 4

15] K. Govin
Muruges
approach
selection
Cleaner P
83. 

16] K. Zimm
"Sustaina
of mode
selection
Internatio
Research
1442. 

17] N. Aissa
"Supplier
modeling

tani & Seyed 

March 2018, Vo

, S. Sing, an
problem:

Managemen
(2012), pp. 

 J. N. Li
tion of decis
er selection: 
", Exper
ions, Vol. 4
85. 

adadzadeh, a
view on supp

Science L
pp. 59-70. 

stein, E. Hart
O. Hohen

ent of suppli
the-art an
onal Journ
cs, Vol. 182

vese, S. C. 
sposito, "Gre
f the art 
", Interna
on Research
pp. 2868-288

asshi, L. de 
is required 
? A lite

ual model de
ng and Sup
4, (2013), pp.

ndan, S. Raje
an, "Multi c

hes for green 
: a literatur
Production, V

mer, M. Fröhl
able supplier
els supportin
, monitorin
onal Journ
h, Vol. 54, N

aoui, M. Ha
r selection 
g: A revi

Ali Torabi 

ol. 29, No. 1 

nd D. Banwe
: A stat
nt Science L
1465-1490. 

iu and E. 
sion-making
A systemati

rt System
40, No. 10, 

and S. Sadjad
plier selection

Letters, Vol. 

tmann, W. C
nstein, "A 
ier selection
nd future
nal of 
, (2016), pp. 

Lenny Koh,
eener supplie

and some 
ational Jo
h, Vol. 51
6. 

Boer, and 
for greene

erature rev
evelopment",
pply Manage
. 247-263. 

endran, J. Sa
criteria decis

supplier eva
re review", 
Vol. 98, (20

ling, and F. S
r managemen
ng sustainab
ng and dev
nal of 

No. 5, (2016)

aouari, and 
and order 

iew", Com

49 

et, "Supplier 
te-of-the-art 

Letters, Vol. 

W. Nagi, 
g techniques 
ic review of 
ms with 
(2013), pp. 

di, "A state-
n problem", 

2, No. 2, 

C. Benton Jr, 
systematic 

n literature–
e scope", 

Production 
 304-323. 

, G. Bruno, 
er selection: 

empirical 
ournal of 
, No. 10, 

A. M. Fet, 
er supplier 
view and 
, Journal of 
ement, Vol. 

arkis, and P. 
sion making 
aluation and 

Journal of 
15), pp. 66-

Schultmann, 
nt–a review 

ble supplier 
velopment", 
Production 

), pp. 1412-

E. Hassini, 
lot sizing 

mputers & 



50 Abti

 

operat
pp. 35

 
[18] M. 

Alimo
order 
manag
scienc
55-72.

 
[19] W. H

Wang
risk-ba
virtual
Resear
231. 

 
[20] F. T. 

develo
fuzzy 
Omega

 
[21] T. J. 

reduct
multic
Manag
55, No

 
[22] D. Wu

simula
Intern
Econo
646-65

 
[23] G. J. 

"Redu
risk-ef
the EP
and S
(2009)

 
[24] D. D.

Olson
for su
possib
Opera
(2010)

 
[25] G. N

Demir
global
approa
Intern
Manuf
8, (20

in Boostani &

Internatio

tions research
516-3540. 

Setak, S
ohammadian,

allocation 
gement: a 
ces journal, V
. 

. Ip, M. Hu
, "Genetic 
ased partner
l enterprise"
rch, Vol. 30

Chan and N
opment cons

extended 
a, Vol. 35, N

Kull and S
tion mod
criteria decis
gement, IEE
o. 3, (2008), 

u and D. L. 
ation, and
ational Jo

omics, Vol. 
55. 

Micheli, E. 
ucing the tot
fficiency-bas
PC industry

Supply Mana
), pp. 166-17

. Wu, Y. Z
, "Fuzzy mu

upplier select
bility approa
ational Rese
), pp. 774-78

. Yücenur, 
rel, "Suppli
l supply ch
aches under 
ational J
facturing Te
11), pp. 823-

& Seyed Ali T

onal Journal of I

h, Vol. 34, N

S. Sharifi,
, "Supplier 
models in 
review", W

Vol. 18, No. 

uang, K. L. 
algorithm s
r selection 
, Computers 
0, No. 2, (20

N. Kumar, "G
sidering risk

AHP-based
No. 4, (2007)

S. Talluri, "A
del using 
sion making"
EE Transact
pp. 409-419

Olson, "Sup
d vendor 
ournal of 
114, No. 2

Cagno and 
tal cost of s
sed supplier
y", Journal 
agement, Vo
77. 

Zhang, D. W
ulti-objective
tion and risk

ach", Europe
earch, Vol. 
87. 

Ö. Vayvay
er selection

hains by AH
fuzzy envir

Journal of
echnology, V
-833. 

Torabi 

Industrial Engin

No. 12, (2007

, and 
selection an
supply cha

World appli
1, (2012), p

Yung and 
solution for 
problem in 
& Operatio

003), pp. 21

Global suppli
k factors usin
d approach
), pp. 417-43

A supply ri
integrat

", Engineeri
tions on, Vo
. 

pply chain ris
selection

f Producti
2, (2008), p

A. Di Giuli
supply throu
r selection 
of Purchasi
ol. 15, No. 

Wu and D. 
e programmin
k modeling: 
ean Journal 

200, No. 

y and N. 
n problem 
HP and AN
ronment", T
f Advanc

Vol. 56, No. 

Supplier
Iranian

eering & Produ

7), 

A. 
nd 
ain 
ied 
pp. 

D. 
a 
a 

ons 
13-

ier 
ng 
h", 
1. 

isk 
ted 
ng 
ol. 

sk, 
n", 
on 
pp. 

io, 
gh 
in 
ng 
3, 

L. 
ng 
A 
of 
3, 

Ç. 
in 

NP 
The 
ced 

5-

[2

 
[2

 
[2

 
[2

 
[3

 
[3

 
[3

 
[3

 
[3

r Selection an
 Oil and Gas 

ction Research, 

26] V. Nou
Mahootch
supplier 
framewor
neural ne
Industria
4, No. 2, 

27] A. M. Sh
Bezegaba
for Eva
Using I
(ISM)", 
Engineer
27, No. 2

28] A. R. 
Wadhwa 
multicrite
applicatio
Productio
(2010), p

29] T. Sawik
under dis
2, (2011)

30] T. Sawi
portfolio 
Vol. 41, N

31] M. She
"Mainten
life cycl
programm
Journal 
No. 23, (2

32] S. A. T
Mansour
order al
disruption
Part E:
Review, V

33] F. Hamd
Masmoud
allocation
Papers on
449-454.

34] A. Hajik
Sadjadi, 
Selection
Consider

nd Order Allo
Drilling Com

March 2018, Vo

urbakhsh, A
hi, "Consid

selection 
rk of data en
etworks", In

al Engineerin
(2013), pp. 2

harifabadi, A
adi, S. Peiro

aluation and
Interpretive 
Internationa

ring & Prod
2, (2016), pp.

Ravindran, 
and T. Y

eria supplier
ons", Inter
on Researc

pp. 405-424.

k, "Selectio
sruption risks
), pp. 194-20

k, "Selectio
under disr

No. 2, (2013

eikhalishahi 
nance supplie
le costs and
ming appr
of Producti
2014), pp. 70

Torabi, M. 
i, "Resilient
llocation un
n risks", Tr
: Logistics 
Vol. 79, (201

di, L. Dupon
di, "Supplie
n under di
n Line, Vol. 
 

khani, M. K
"A Fuzzy M

n with P
rations", Int

ocation under 
mpanies 

ol. 29, No. 1 

A. Ahmadi
dering suppl

using an 
nvelopment a
nternational 
ng Computa
273-284. 

A. N. Sadra
w, "Presenti
d Selecting

Structure 
al Journal o
duction Rese
. 109-120. 

R. Ufuk 
Yang, "Ris
r selection m
rnational J
ch, Vol. 4

on of suppl
s", Omega, V
8. 

on of resili
ruption risks
), pp. 259-26

and S. A
er selection 
d risks: a 
roach", In
on Research
084-7099. 

Baghersad 
t supplier se
nder opera
ransportation

and Tra
15), pp. 22-4

nt, A. Ghor
er selection 
isruption ris
49, No. 12, 

Khalilzadeh 
Multi-Objecti
Price and 
ternational 

r Risk: 

i and M. 
ly risk for 

integrated 
analysis and 

Journal of 
ations, Vol. 

abadi, F. D. 
ing a Model 
g Suppliers 

Modeling 
f Industrial 
earch, Vol. 

Bilsel, V. 
k adjusted 

models with 
Journal of 
8, No. 2, 

ly portfolio 
Vol. 39, No. 

ient supply 
s", Omega,
69. 

A. Torabi, 
considering 
fuzzy goal 

nternational 
h, Vol. 52, 

and S. A. 
election and 
ational and 
n Research 

ansportation 
8. 

rbel, and F. 
and order 

sk", IFAC-
(2016), pp. 

and S. J. 
ive Supplier 

Wastage 
Journal of 

f

f



Supplier Sel
Iranian Oil 
 

Indust
Resear

 
[35] A. M

and a
consid
NSGA
Journa
Produc
pp. 27

 
Appendix 
There are f

Unit cost 
vendor ݅ in
ܿሺ݅,  :ሻݐ
1       2       
1      20     2
2      20     2

Unit cost 
vendor ݆ in
ܿሺଔ, ሻሖݐ :	
1       2       
1      80     8
2      100   

Unit price o
పమ௧́ : 
1         2     
1.1      500 
1.2      300 
1.3      650 
2.1      450 
2.2      350 
2.3      550 

Unit price o

ఫ݂మ௧
ሖ : 

1         2     
1.1      550 
1.2      300 
1.3      600 
2.1      400 
2.2      250 
2.3      500 

Quality lev
 ݐ
ܽపమ௧́ : 
1          2    
1.1      0.95
1.2      0.9  
1.3      0.95
2.1      0.85
2.2      0.9  
2.3      0.8  

lection and O
and Gas Dril

Internatio

trial Engin
rch, Vol. 28,

Mohtashami, 
allocating t
dering the co
A-II and 
al of Ind
ction Resear

79-297. 

A- Case stud
four seasonal

of transpor
n period ݐ 

3       4 
20     40     3
20     30     2

of transpor
n period ݐ 

3       4 
80     80     8
100   100   1

of good ݃ଶ fr

    3         4 
    500     50
    300     30
    650     65
    450     45
    350     35
    550     55

of good ݃ଶ fr

    3         4 
    550     55
    300     30
    600     60
    400     40
    250     25
    500     50

vel of good ݃

     3         4 
5    0.95    0.9
    0.9      0.9

5    0.95    0.9
5    0.85    0.8
    0.9      0.9
    0.8      0.8

Order Allocatio
lling Compan

onal Journal of I

neering &
, No. 1, (201

A. Alinezha
the orders 
onditions of 

MOPSO", 
dustrial En
rch, Vol. 28, 

dy data 
l time period

rtation good

0 
0 

rtation good

0 
00 

from supplier

0     500 
0     300 
0     650 
0     450 
0     350 
0     550 

from supplier

0     550 
0     300 
0     600 
0     400 
0     250 
0     500 

݃ଶ from supp

95    0.95 
9      0.9 
95    0.95 
85    0.85 
9      0.9 
8      0.8 

on under Risk
nies 

Industrial Engin

& Producti
7), pp. 9-20.

ad, "Selectin
to supplie

discount usin
Internation

ngineering 
No. 3, (2017

ds. 

ds ( ݃ଶ ) fro

ds ( ݃ଶ ) fro

r ݅ in period 

r ݆ in period 

plier ݅ in peri

k: 

eering & Produ

on 
 

ng 
ers 
ng 
nal 
& 

7), 

om 

om 

 ݐ

 ݐ

od 

Q
ݐ

ఫܾ

1 
1.
1.
1.
2.
2.
2.
R
fr
పݎ
1 
1.
1.
1.
2.
2.
2.
R
fr
ఫݏ
1 
1.
1.
1.
2.
2.
2.
M
su
fr
25
M
fo
an
to
D
ܦ
1 
1 
2 
3 
W
ea
C
݇ప
1 
1.
1.
1.
2.
2.

Abtin Boost

ction Research, 

Quality level o

ఫమ௧
ሖ : 
         2         

.1      0.97    

.2      0.92    

.3      0.92    

.1      0.85    

.2      0.85    

.3      0.8      
Risk percent 
rom supplier 
మ௧́ : 
       2        3 

.1      0.1     0

.2      0.1     0

.3      0.1     0

.1      0.1     0

.2      0.1     0

.3      0.1     0
Risk percent 
rom supplier 
ఫమ௧́ : 
        2         

.1      0.15    

.2      0.15    

.3      0.15    

.1      0.2      

.2      0.2      

.3      0.2      
Minimum req
upplier (1) i
rom local sup
5. 

Minimum req
oreign suppli
nd from loca
o 55. 

Demand of go

మ௧
ሖ : 
       2        3 
       130    5
       125    1
       130    1

Warehouse ca
ach period is

Capacity of su

పమ௧
ሖ : 
        2         

.1      200     

.2      150     

.3      150     

.1      200     

.2      150     

tani & Seyed 

March 2018, Vo

of good ݃ଶ f

3        4 
0.97    0.97  
0.92    0.92  
0.92    0.92  
0.85    0.85  
0.85    0.85  
0.8       0.8   
of purchasin
݅ in period ݐ

       4 
0.1     0.1     0
0.1     0.1     0
0.1     0.1     0
0.1     0.1     0
0.1     0.1     0
0.1     0.1     0
of purchasin
݆ in period ݐ

3         4 
0.15    0.15  
0.15    0.15  
0.15    0.15  
0.2      0.2    
0.2      0.2    
0.2      0.2    

quired goods 
in each peri
pplier (2) in 

quired good
ier (1) in eac

al supplier (2

ood ݃ଶ in per

       4 
5      160    1
05    105    1
30    130    1
apacity for 
 equal to 200

upplier ݅ for 

3         4 
200     200   
150     150   
150     150   
200     200   
150     150   

Ali Torabi 

ol. 29, No. 1 

from supplier

  0.97 
  0.92 
  0.92 
  0.85 
  0.85 
  0.8 

ng one unit 
 ݐ

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
ng one unit 
 ݐ

  0.15 
  0.15 
  0.15 
  0.2 
  0.2 
  0.2 
(݃ଶ) to order

iod is equal
each period

ds (݃ଶ ) to 
ch period is 
) in each per

riod ݐ 

50 
25 
30 
class 2 goo

0. 
good ݃ଶ in p

  200 
  150 
  150 
  200 
  150 

51 

r ݆ in period 

of good ݃ଶ

of good ݃ଶ

r from local 
l to 20 and 
d is equal to 

order from 
equal to 50 

riod is equal 

ods (G2) in 

period ݐ 



52 Abti

 

2.3      150 
Capacity of
ఫమ௧́ݒ : 
1         2     
1.1      200 
1.2      150 
1.3      150 
2.1      200 
2.2      150 
2.3      150 
Total bud
transportin
 :௧ܤܶ
1; 500000 
2; 400000 
3; 350000 
4; 500000 
Minimum 
items (G2) 

 
Follow Th
 
Torabi S A
Oil and G
URL: http

 

in Boostani &

Internatio

    150     15
f supplier ݆ f

    3         4 
    200     20
    150     15
    150     15
    200     20
    150     15
    150     15

dget of buy
g items in pe

acceptable 
is equal to 0

his Article at

A, Boostani 
Gas Drilling C
p://ijiepr.iust

& Seyed Ali T

onal Journal of I

0     150 
for good ݃ଶ i

0     200 
0     150 
0     150 
0     200 
0     150 
0     150 
yer for pu
eriod ݐ 

quality lev
0.85 

t The Follow

A. Supplier 
Companies. I
.ac.ir/article-

Torabi 

Industrial Engin

in period ݐ 

urchasing an

el of class 

wing Site 

Selection an
IJIEPR. 2018
-1-764-en.htm

Supplier
Iranian

eering & Produ

nd 

2 

E
as
L
th
L
݅
ܶܮ
1 
1 
2 
L
su
ܶܮ
1 
1 
2 
U
go
(2

nd Order All
8; 29 (1) :35-
ml 

r Selection an
 Oil and Gas 

ction Research, 

arliest deliv
s the 3rd week
atest deliver

he 7rd week in
ead time for 

పమሖܮܶ : 
      2       3 
       4       5  
       5       5  
ead time fo
upplier ݆ 
ఫమሖܨܶ : 
      2       3 
       5       6  
       6       7  

Unit warehou
ood (1) in e
2) is equal to

location unde
-52 

nd Order Allo
Drilling Com

March 2018, Vo

ery date for
k in each per
ry date for g
n each period
good ݃ଶ del

     4 
     6 

for good ݃ଶ

     6 
     6 

use holding 
ach period i

o 15, and for 

er Risk: Iran

ocation under 
mpanies 

ol. 29, No. 1 

r good ݃ଶ  is 
riod. 

good ݃ଶ is co
d. 
livered by lo

ଶ  delivered 

cost for in
is equal to 1
good (3) is e

nian 

r Risk: 

considered 

onsidered as 

ocal supplier 

by foreign 

nventory of 
0, for good 
equal to 20.

 

 
 


