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Abstract

Nowadays, outsourcing is considered one of the most critical strategies across
various industries and sectors. A proper selection of activities for outsourcing
results in organizational efficiency and enhances the ability to focus on
competitive advantages, while an improper choice can lead to significant
challenges. In this research, a comprehensive model is proposed for ranking
outsourcing options in the service sector. The model calculates the weights of
evaluation criteria based on different domains and can be applied across various
job sectors. Initially, 285 outsourcing decision-making criteria were identified.
Using a structured questionnaire and the Lawshe method, these criteria were
reduced to 25 key indicators, and their content validity was confirmed.
Subsequently, the finalized criteria were categorized into the four perspectives of
the Balanced Scorecard (BSC) using a fuzzy questionnaire. The criteria were then
weighted using the Fuzzy SWARA method, and finally, the outsourcing
alternatives in the case study, Amir al-Momenin Hospital, were ranked using the
fuzzy ARAS method. The results showed that restaurant, pharmacy, IT and
technical support, and finance and accounting activities are prioritized for
outsourcing with a desirability of 96%, 82%, 63%, and 36%, respectively. By
providing a scientific and flexible approach, this model helps decision-makers in
the service sector to make effective decisions for outsourcing by considering
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comprehensive indicators and appropriate weighting, thereby improving
organizational productivity.

Introduction

Outsourcing has become one of the most effective strategic tools for improving
organizational efficiency and focusing on core competencies. In service-based
organizations—particularly in healthcare—determining which activities to
outsource is a critical decision that directly affects cost, performance, and service
quality. Incorrect outsourcing decisions may lead to inefficiency, increased
expenses, and service deterioration. Despite its importance, many organizations
lack a comprehensive and integrated framework that considers both financial and
non-financial dimensions for evaluating outsourcing alternatives.

This study aims to develop a comprehensive and systematic model for
ranking outsourcing options in the service sector. The model integrates the
Balanced Scorecard (BSC) framework with fuzzy multi-criteria decision-making
(MCDM) methods to provide a structured, data-driven basis for managerial
decisions. The research applies this integrated model to a real case study in the
Amir al-Momenin Hospital in Isfahan, Iran, where several service areas were
evaluated for potential outsourcing.

Methodology

The research adopted a quantitative and descriptive-analytical approach. Initially,
285 decision criteria related to outsourcing were identified through literature
review and expert interviews. Using the Lawshe method and content validity ratio
(CVR), these criteria were reduced to 25 key indicators.

The validated indicators were classified according to the four perspectives of
the Balanced Scorecard (BSC), financial, customer, internal processes, and
growth and learning.

To determine the relative importance (weights) of each criterion, the Fuzzy
Step-wise Weight Assessment Ratio Analysis (Fuzzy SWARA) technique was
applied. This approach allows experts’ qualitative judgments to be expressed as
fuzzy numbers, capturing uncertainty in human assessment.

After obtaining the weights, the Fuzzy Additive Ratio Assessment (Fuzzy
ARAS) method was used to evaluate and rank the outsourcing alternatives. The
model was implemented in Amir al-Momenin Hospital, where four key service
areas were analyzed: 1- Catering and restaurant services, 2- Pharmacy services, 3-
IT and technical support, and 4- Financial and administrative services.

Expert questionnaires and interviews were conducted among hospital managers
and key staff familiar with operational performance and outsourcing processes.
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Findings

The fuzzy SWARA analysis revealed that financial and process-related indicators
carried the highest importance, reflecting the hospital’s priority for cost-
effectiveness and efficiency improvement. The subsequent ranking through the
Fuzzy ARAS method produced the following results:

o Catering and Restaurant Services achieved the highest preference value
(0.96),

o Pharmacy Services ranked second (0.82),

« Maintenance and Technical Support ranked third (0.63),

e Financial and Administrative  Services ranked last (0.36).
These findings indicate that outsourcing catering services would yield the
most significant operational and financial benefits, while maintaining
internal control over financial management is more suitable for the
organization.

The results validate the proposed model’s capability to handle multiple, often
conflicting criteria in a fuzzy environment, ensuring a robust and reliable
decision-making process.

Discussion and Conclusion

The findings emphasize that outsourcing decisions in service fields should be
made by a logical method and consider both financial and non-financial
perspectives. The integration of BSC, Fuzzy SWARA, and Fuzzy ARAS provides
a holistic and flexible framework that aligns strategic goals with operational
realities.

This study contributes to the literature by presenting a practical decision-
support model that can reduce uncertainty and subjectivity in outsourcing
evaluations. In practice, hospital managers can apply this model to identify
optimal outsourcing opportunities, balance efficiency and service quality, and
enhance transparency in decision-making.

The proposed model can also be adapted for other service-oriented
organizations. Future research may focus on extending this framework by
integrating sustainability indicators, dynamic weighting mechanisms, and
sensitivity analysis to strengthen the decision-making process further.

Keywords: Service Outsourcing, Multi-Criteria Decision Making, Fuzzy
SWARA, Fuzzy ARAS, Balanced Scorecard.
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1 DEA (Data Envelopment Analysis)

2 TOPSIS (Technique for Order of Preference by Similarity to Ideal Solution)
3 GD (Gradient Descent)

4 BD (Benders Decomposition)

5 TA (Transactional Analysis)

6 MCDM (Multi-Criteria Decision-Making)

7 ANP (Analytic Network Process)

8 FAHP (Fuzzy Analytical Hierarchy Process)
9 FMEA

10 SAW (Simple Additive Weighting)

11 TOPSIS

12 VICOR
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2 CT-SCAN (Computed Tomography Scan)




YO [ OL8Ga 5 S alln ten 3,50 5) &l Oladst 6 )ly 2 Sla0s g SkuSy F5) 5 203

55 03 Ol 5 dide 3 5 1y Slodst CuiS conls J2alS 1 bad 3o Ll o b ol (65kwrs

sloay sy Jol 0Ll s ol (solgi dibe ST @l 3 1) Glays ol slacdlas
JJ‘J‘)4;\.&#‘5?\.»-\:-‘_gUSQLAJLwJ.;Lw‘Ur:Ms%LGQTGEJ}OJ;V.A‘JBb‘SJpQ}j

1Bl e 25013 S s cal sl Jol e o) S

Sesz sl oS S

Jst 5t
b sl Slabes

9o 3L
2 sl (80 59
)50 axdlbo

pa 31
Sl 4y 35 (gud cuglgl
Solew 09




VE0F Ol | V4 a,u|f}.¢,wdu|wq,ﬁ.\»uuu@| Yot

:)'\xIQJL,c6@\a.x,:tt.sélﬂ,';\.am,.syjkflqai&-\f

uu&u SHhedwd 9 &Lﬂu ZJJ‘ JU \-v
3 Sl o Oleds (gl dﬁfw’jf}‘ sla_esle QJJJTQJQcﬁj}: Jsl 56 Coa
AL oJU.Zw\J{G Sl Glaoj s sled j3la el plng, el

e o o O oy sl T O L aLas 5 Jlids 5 (51bulsS aalllas 3o b )

235 oIl Dladst (5 5lws @:fﬁw; Sl e ls

SIS sl esls Gl -
ol G S5 3 90 45 0 mand (sla s L dla et U U2 al o ol Olsisas o8 oyl )

S ot 051 s 4y -
o032 6 5 pnms Sla s Lt Ol o s L 51 slodSar 03 505 213 (08 ol 51 o
O o Sl 3 asbiim w55 G b 51 oile Bl sl el o ol 53 1 ol Sl o5 5
3550 La0T (slgmme lsy ¢ CVR o 5425 gy b 5l 4 8,05 08 o oy 53 od S5

5,8 o\ b

3ilew okl @8 Jae el o la jasls gduaws V-\-Y
Olinbl 5 5583 5 5 JalS gy 2 Ol sl o 4 Slg GlapastLs Sl (655,56 a0 o 5

A 8l 06 iy $SaslST OB ot DM pas 5 (5506 4l

1 CVR (Cost Value Reconciliation)



YO8 | 01yen 5 S0 6 pallan b 5, 95 4 Slods 6 )luldy p SlaoS g 1 Skvce Pl 5 b))

GoB ylaw gy bl 5 (63,90 andlan ;3 ba asls a5 Oy ‘093 BIUIEA S
059 andlansyge S 55 sl 56 53 0dd luld gla jestls a5 Sl opl Coda gty 5156 ol 5o
55 3l aslizal Uy 5 OB o 53 o S5 06 50 g ab i 55 &S 4 1 s 8
A Bl Dot (§5LnD g1 (55 el (Lo L (SuaS ) 5 (23 055 S 1536 1l s

e s i) 3 S Ol Hf*e(lf bl esisa s S Gole 4l G5B Dl )
5 o955 dan g sy ol AS oo Ll age A (68 oS AuT 5 03 &5 Sl s polis
Cenl 350 53 OLE o i L 551 OLSGI 0T (ol (S50 5 WOT i 4y 5 ol 0k a5 01 Sen
Bl o LOT O35 s AT 3 )3 balne

3Ll LS 4 Sl s 055 et 5 45 a3l aslh owe 035 1tz) Sl 03Y
Gz dy S s (oen 055 93 0ddidle 5 b 5148 a el (ST 055 ¢ e 2255 dslone O 520
338 e T 0

el SIS o e a5 5 (e (651 Syl Ba) plel o s ol 5

13,8 o )3 e (Dabiri et al., 2021) o), es 5 (5 ws dlie 545 S 5 oS elul

S8 slasl 4 IS SNl fhus e 5l .0 Jyder

N Sl Jgo D9 Ol juo R )
0.25 0 0 oS 1
05 0.25 0 s 2
0.75 05 0.25 (55 L) 5L 5 i b 3
1 0.75 05 s 4
1 1 0.75 S5 s 5

1 e ,be (Mavi et al., 2017) ol 5 s sle dlie 5l e S 1 > J=1,
! L g gr Lol (68 o 5 51 T s e sl et s itz 1l e L g Lubis
a5 e 53 s et L e oyl 53 Al (68 e s b nlize 5 sl L L slons

Lol



VEF Ol | V4 a,u|f}.¢,wdu|wq,ﬁ.\»uuu@| Yas

g g S g o S CenleS
)'\,:6«4_3).33_5-&E)Lgugw)w,awW\cwfdl)szww\obfw
sber w8 L 53] slas a6l S Olsea e yl 058 r i O L Lo 5 Glame ()

kl=1 1)
kj=1+Sj @)

Al Hlae 1 ¢l 5 K] v_ij)g.,.lj_.’ELSjww|ﬁs@jia:ug\§:@jj%fé@bu

b o Sf oM &S LI K] sl 6l 5 &KL ol KL Sl ol (6l 0355 oo

g, = J6-D (3)
J Kj

&S 355 p dmlous remd Oy gt Jlae o gl 0) adsl O tad ol O alowe

355 gn ol 3 laslas 555 8 5l A e bk 6l Sl UL 001
__ Y (4)
g k=1 qj

AW W6 0550058V bl LT ¢ gaze b 50 (5ledle i bl adsl bl s 1055 iledle

35 gn delmn Y gs 5 D) oy Hlne

O I P Y PR VI T PSR PYUS PN HOUN PUETPWIS LI S
i Al b patatin (5 8 el (slapas s O35 (S 56 s Sul 4y i a1 56 el 5o
anlllnsy g S OLE Lt by st ulal Sl slew Slodst 050 53 (55kwis p bsls 4y 5
O o i ool (lewirs bl (slaay 58 sy ol 4 (636 osT Loy 4 s el
L T
il e baay S Ol g (geuad sy Sl e 5 63,0 oty Sl S5k LT S
e DLl T g5 eals 1,58 eslials y go &K 351 2l (Sl 1S ponad s Ol 50 ) s o
ITeinlay b ols 03154 5 24 by o S 5 S o @l 3 1 oy 5 2y ol 55 e o
ol ok Ozl ST alge (5l oS sUlg s a4 565 Sgy mmmen cdas e OLES
il Osmman T a0 53 5L sluel ay (OIS DALI LS s Sl SEa5 nl 3

.LZ\.:QA b‘}« 4.L>-J.c 2 ool



YOV | 01y n 5 S0 6 pallan b 5,0 95 4k » Slods 6 )luldy 2 Sla0S g 1 Selvce Pl 5 (b))

;) Bl Le (Zamani et al., 2014) O, 5 Sl dlis ol 1> >l
g o gt b5l sl a) g slaay B 5 L et s dutal tlaey £ 5 b asls plalis -
Qj)).b"o.\.fvu.a}b&.aMwf)bﬂjj_;o_:\)a.ﬁil{@bﬁijfm)punrg\j@é\f
o o [yl g gy ol 5 b et ls

x{ij} )
OLE Lol 2 o i 4y B 05 Sles 0l X e oy 5o Sl oy 5o B85 -

ol ] Sl 4 S Q;:ﬂw okasOlis o Sle cplcdas

= Xij 2
=
DY P 2
o = min xj . 1 (3)
y Xyj m min x;
i=1 xi].

Ouﬂw@):aﬂwﬂaﬁa\::}&@tﬁbdb;ﬁmw;hiﬁ@wjbtgjbgjbj -
S e slalas gl m 5 (V) daly 51l o pllan 0T 2l 551 487 Cute (slaslme (5l 0 ., S 13

358 gn o3litnl (F) aasly 51 Sl Ogllae OT zals”

i o 53 gt ol 534S 35 b e et OLS 1 Lo S W) 5lme 8 055 il skas O35 ot -

u\.:*'b\ LfJ'f‘J‘f lAQTC}aqujaM ‘_g)l.wdbj ..Lil.a th))j ‘OMC‘P!’.:M‘ ‘)‘)“’" ufl:}) L.w);

Xii = Wj* Xj; ®)

ole o LX) (S edd (5lwdle g e Slet i edd gilwdle 5 palis amloes —

.3‘5.5464 ML>=.4 ) @\) wb‘j[&)\:«.& Q)})Jrﬁw'wjbav\.& LQJL»:JLAJ:

n
rn 6
525" % 6)
j=1

ot (§5ludle s slia § gazma 1 (S) 4y 8 a IS Coygllanl 4y 5 S onshlan Ol s amls -

555 gr dloes (8) alaly il 4 S 8 s s
SO = maX(Si) (7)



VEF Ol | V4 a,u|f}.¢,wdu|wq,ﬁ.\»uuu@| YOA

a8 IS sl a8 JS Copllae o L (QN) 08 a ol o e i gl e dlone -
355 yldiie o b 53 1y baslas el 45°S0) ) JToksl a5 T oo s 4 (4 5 o 2) JTouly!

555 on dmloes 35 3,05
S 8

35 lonn W) oy Sy ot 4y B a2l 0 g5 e

aasl ¢

W)ﬁ)@,‘}_,;ﬁ,“u;sjuujl&wL;\ﬁoma\i,;@wxu@u;ga\ﬁ

D gl oo 41D skaT sty SleMb! (69,4

b asls glols i dyl ;B V¢

o s 6\43\59\.‘:5 anfllas )l J‘J\:- ol G.q:u" sl el

23 0d S5 0L 5 L aslae plonil 5 (55kwirs 2 (6 S pranad o) 03 i ¥ 35 )1 51 o
S5 psgin 5 Olie L (gla s Ls WOT oy 3 & Bkl meaad st Ui YA sl 08 5 fo

SRSty

SIS sl el T P
4_?%;;);‘,\;4,;@,54;;,{‘5,\;:(__,,;,4,_66;,\y‘am@@up-umaOﬁj\bf&_t);

Lble L asli #r sl

S sl asls 0yl s 4 Y-Vt
)a.ﬁj_ojgr_ws‘)',f‘\’ )\j&b)@\yu\‘aJ\McowJJaMdbfyL&f" u:;)‘
Slol S a0 sl 53 odaT sy oo ls 5, o 5l (s lulid J 58 b | s Ll 5]

u\...ZLv Sleds oj;}- Ls)L:.ﬂQ)j Lg;r:w' 6LAUA>-U @w)‘

b jas s ghuaws F-V\—f

ol 4 emmad (il o 5 dadear 8 Sl e Towaa Sledbl ulul 5 s jasli (gduatns



YO8 | 01yen 5 Sl 6 pallan b 5,0 95 4 Slods 6 )luldy 2 Sla0S g 1 Selvce Pl 5 (b))

dilodd (IS A8 a st L (g Tl 53 Dbl o gt

O3l ikl L8 Jde bl 5 gduarws § Sl sla s la A Jgus

o ) g
9 ol . 9 ol Olge .
slayl 5 _ sl s Oljle iy S8
sjlf.Lgi)jJ;;fosls@zjlru\p Cc14 S fn C1
=1 s by Sy se s
Sy | DR ple s s pdi Ol 515 slasl 3l 5Ol he 5 Bl L blen
_ C15 C2
©S 5L P Sls Obejle slas 31 2ul
szl _
S5t ST mlaw C16 S Sl eiples lg ol c3
s
. sladsl B
e | el a1 M ge Sl g Sleslizal | €17 Cdlad O 3 lleul LB ca
S
PR3 Sl 63,5 350k b 3 5aS SKiia PR3
_ C18 _ S5 plesil kS sl c5
sk ol sl sk
EESS)
Obojlu J=1s cm Slesleal cas” il c19 S Ob i 4 Sleds 4,1 > ¢ 55 (o3
AL
SP e 5> (H95 Ol e g ol Sasl Bl O3y o,y o 5 e
& C20 c7
Sl S | PY
sladyl 3| 0SS 6,8 oy 5 S35 s 5LuslT .
Cc21 Sb oS el Il oy 8 Sl eslinal c8
s Sl gla b s
b olejlo o &Sy 6,8 ST 250 EECS)
TR ) C22 _ S5 plasil Ole 5 5 C9
oS puals S8 sk
S LS s Kol 6)Ker tnn s c23 S O (5 wle o 31 iz c10
. b (Sl sy 395 pols
Sl Bl Ly pde s s (e ok A _ .
C24 St | ealazule s Jlaz-l 5 98 AS s C11
=t Sl gladsl
oLt
3 8l s oMb (glidl S 5 3 g 5 pe sluasl b ﬂupqw&\&\,cxu}f
(S e C25 C12
S8 CSle 5 g 33l> s Sl Slejle glacJlas
EEC3) )
S plamil CoaS” 215 C13




VEF Ol | VA 6 i | p 3w 5 o Jlo | cinio o s Slolllas | Y5

3350 kel L8 bl lajas e gayaies ¥ JKS

4 A
*Cl
*C6 C5e

C21e
C24.
\.
J
390 aadlas j5 by pasls a5 0y Y-£
13l 251 51 638 Sl S bl b et ls o e s 055 sl
el odd Jb 5 059 dgder .V Jsdr
el oud Jhoy A7 0339 dd (o O39 L (e 039

d-fuzzy el o

Yoo | lawg oo | b o | Y v | lawg v | b v | Yh v | lawg v | b v

pxe

0.0615 | 0.0915| 0.0507 | 0.0282 | 1.000 | 1.000 | 1.000 |1.000| 1.000 | 1.000 C1

0.0600 |0.0915| 0.0507 | 0.0225 | 1.000 | 1.000 | 0.889 |1.000 | 1.000 | 1.000 Cc2

0.0518 [0.0915| 0.0468 | 0.0181 | 1.000 | 1.000 | 0.790 |1.000| 1.000 | 1.000 C3




YN | Oyen 5 Gl o pallan b 5,0 95 4k Slods 6 )luldy 2 Sla0S g Selvce Pl 5 (b))

ol ous Jboy (U7 039 Ld (o 059 L (e 039
d-fuzzy el o
Yo oo | g oo | b 0| Yh oo | awg v | el o | Y oo | lawg oo | (il v
0.0344 10.0780| 0.0278 | 0.0106 | 1.000 | 1.000 | 0.889 |1.000 | 1.000 | 0.800 C4
0.0568 |0.0845| 0.0324 | 0.0080 | 1.000 | 1.000 | 0.665 |1.000 | 1.000 | 1.000 C5
0.0401 |0.0915| 0.0468 | 0.0317 | 1.000 | 1.000 | 1.000 |1.000 | 0.923 | 0.750 Cé
0.0586 |0.0915| 0.0468 | 0.0169 | 1.000 | 1.000 | 0.889 |1.000 | 1.000 | 0.640 C7
0.0550 | 0.0915| 0.0468 | 0.0268 | 1.000 | 1.000 | 0.790 |1.000 | 0.923 | 0.800 C8
0.0549 |0.0915| 0.0468 | 0.0229 | 1.000 | 1.000 | 0.665 |1.000 | 1.000 | 0.800 C9
0.0538 |0.0915| 0.0507 | 0.0376 | 1.000 | 1.000 | 0.790 |1.000 | 0.923 | 0.686 C10
0.0339 {0.0720| 0.0238 | 0.0075 | 1.000 | 1.000 | 1.000 |1.000 | 0.852 | 0.563 C11
0.0554 {0.0915| 0.0507 | 0.0334 | 1.000 | 1.000 | 0.889 |1.000 | 0.923 | 0.480 C12
0.0521 {0.0915| 0.0507 | 0.0241 | 1.000 | 1.000 | 0.665 |1.000 | 0.923 | 0.600 C13
0.0494 |0.0915| 0.0432 | 0.0135 | 1.000 | 1.000 | 0.889 |1.000 | 0.852 | 0.360 Ci4
0.0388 {0.0915| 0.0432 | 0.0238 | 1.000 | 1.000 | 0.665 |1.000 | 0.852 | 0.450 C15
0.0529 |0.0915| 0.0507 | 0.0301 | 1.000 | 1.000 | 0.889 |1.000 | 0.787 | 0.270 C16
0.0491 {0.0915| 0.0399 | 0.0102 | 1.000 | 1.000 | 1.000 |{0.923 | 0.639 | 0.355 C17
0.0416 |0.0915| 0.0507 | 0.0423 | 1.000 | 1.000 | 0.665 |0.923 | 0.639 | 0.284 C18
0.0567 {0.0845| 0.0299 | 0.0060 | 1.000 | 1.000 | 0.665 |0.923 | 0.590 | 0.213 C19
0.0330 {0.0720| 0.0238 | 0.0060 | 1.000 | 1.000 | 1.000 |0.852 | 0.548 | 0.251 C20
0.0575 {0.0915| 0.0432 | 0.0127 | 1.000 | 1.000 | 0.889 |0.857 | 0.555 | 0.162 c21
0.0440 | 0.0724| 0.0225 | 0.0041 | 1.000 | 1.000 | 1.000 |0.787 | 0.470 | 0.177 C22
0.0376 {0.0845| 0.0324 | 0.0150 | 1.000 | 1.000 | 1.000 |0.787 | 0.470 | 0.142 C23
0.0472 |0.0785| 0.0282 | 0.0061 | 1.000 | 1.000 | 0.889 |0.791 | 0.444 | 0.108 Cc24
0.0322 |1 0.0720| 0.0204 | 0.0042 | 1.000 | 1.000 | 1.000 |0.787 | 0.402 | 0.100 C25




VEoF Ol | VA 0 i | p 30 5 o Jo | ctnio o s Sllllas | Y5Y

b yasls 03y ¥ JK&

s adld o5
01
0.09
0.08
0.07
0.06
0.05 = -/ /\/A
0.04
0.03

0.02

0.01

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

1 Lo w1

T d-fuzzy

e 0594 by e YF 6l siw cla Lo la U (J gl O giw el y Conn 51l 5 4 YU J g s
Jla i A 05540 b p AQON Y slal siw 5 baatws Jows 05 4 by 0 0PV a0 s la e ls
ol b o la (556 ol

u.m'—l_fau@l)wljbcw\o.\.&ua}duuaﬁ-uﬁJ&j&d:dj)vﬁdﬁﬂ&;]&jjb
@bl wo gt (265 o sl sbadle , objle i S 0

il el (sl 2aLS) 5 Ol SLas F1 il 5 Ol e 5 5 Ly
C_,_..a:)'lﬁQBWQDW\du&l&ﬁ):ﬁjt.\p»u&umw;hu&waiﬁcﬁ.@.&ﬂ{
Lo a5 5 (S5 (ladl b o e 35 5 B pote 5l SEa) ais 6 CSIle G si O3l

s b ot o S aaleS (5 4 S s sy

Solwlsp sty S uuca dyl Y-E
-wjf)\}#-bw)jcn?ﬂ)‘_gubb
Ol sty

EIEEEP



X O1yn 5 Gl o pallan b 5,0 95 4k Slods 6 )luldy p Slo0S g Seluce Pl 5 (b))

6)‘»‘{[.«0—) JLA )jﬁ‘

45\5-))‘.\

Hllae Qb}@&éﬁj&).‘&&pw L;YLV»QJ]@L«}LS.‘ d‘)b«w‘)-‘—&j) I D2

:"}j’@ ﬁﬁﬂ))l})‘ L;LG) m}b)b@)o»‘.& 6)‘33}5- é‘u\.’b\ L;Lamjb 45‘)‘

S8 ol 1805 s Sl - A g

c4 c3 c2 c1 sl
0.078{0.028{0.0110.092|0.047{0.0180.092|0.051 {0.023|0.092|0.051 | 0.028 3T
R LT I L LTI I T L B L Tl L I L VP I 36
0.032|0.0090.003|0.064 |0.015|0.003|0.033|0.013|0.004 |0.031|0.012|0.004 A0
0.005|0.001{0.000{0.021 {0.005|0.001|0.033{0.010{0.002|0.031|0.009{0.003| s slersy 5 s
0.011{0.004{0.001|0.019|0.004 |0.001 |0.021{0.005|0.001|0.027|0.007 | 0.002 | s,sluem 5 Jlo ) el
0.032|0.009{0.0010.064|0.015{0.003|0.033{0.013{0.004|0.031|0.012|0.004 Ol st
0.016|0.004{0.003|0.031{0.008{0.001/0.033{0.011{0.003|0.031|0.010{0.004 aby,ls
C8 Cc7 C6 C5 >l
0.092|0.047|0.027|0.092|0.047|0.017|0.092|0.047|0.032|0.085|0.032|0.008 0J3
Yoo | Lws | b | YU | s | b | YU | s | ool | YU | ke | b 636
0.033{0.012{0.004|0.063|0.017{0.003|0.037{0.012{0.005|0.034|0.010{0.002 A0
0.033|0.009{0.003{0.019{0.003|0.000|0.027|0.006 {0.002 |0.014|0.005|0.000 | * ety 5
0.017/0.003{0.000|0.009{0.001 {0.000|0.023|0.005 |0.001|0.009 [0.002|0.000 | s,/-klue 5 e ;!
0.033/0.012|0.004|0.063|0.017|0.003|0.037|0.012|0.005|0.034|0.0100.002 Ol s
0.033{0.012{0.004|0.060{0.009{0.0010.037{0.011{0.005|0.021|0.006 | 0.002 a0




VE0F Ol | V4 a,u|ry,wdu|wq,lwouu@| Y5t

C12 Cl1 C10 C9 >l
0.092|0.0510.033|0.072|0.024 |0.007 |0.092|0.051 |0.038 |0.092|0.047|0.023 3]

Yoo | by | ool | YL | e | b | YU | s | b | YU | s | b 636
0.022|0.016|0.016|0.038|0.008 |0.001|0.039|0.014 |0.007 |0.029|0.017 | 0.008 A0
0.009{0.002|0.001{0.024|0.003|0.000{0.029|0.007 |0.002{0.012|0.004 [0.001| * Sy s s
0.006/0.001{0.0000.014|0.001{0.000|0.014 {0.002 |0.000{0.010 {0.004 | 0.001 | s,l-luem 5 e 5ol
0.022|0.016{0.0160.038|0.008 {0.0010.039{0.013{0.006 |0.029|0.017|{0.008 Ol st
0.015|0.0150.008 |0.029 |0.004 |0.000|0.0390.014 |0.007 |0.017|0.005|0.003 al gyl

C16 C15 Cl14 C13 ol
0.092|0.0510.0300.0920.043|0.024 |0.092|0.043|0.014 |0.092|0.051 | 0.024 0Js

Yo | Ly | b | YL | Ly |l | VL ke |l | VL | ey |l $5b A
0.032|0.016|0.009|0.022|0.011|0.007{0.039|0.012|0.002{0.015|0.014|0.009 A0
0.013]0.005|0.002(0.022|0.008|0.003|0.034|0.007 |0.001{0.015|0.007 {0.002| * Sl s S
0.006|0.001(0.000|0.014 {0.004|0.001|0.019|0.003|0.000|0.015|0.007 | 0.002 | s 4leem 5 I ;50!
0.032|0.016{0.009|0.022|0.009{0.007|0.039|0.012{0.002|0.015|0.014{0.009 Ol s
0.019|0.012|0.006|0.022|0.011|0.005|0.034{0.009|0.002{0.015|0.009|0.006 wl gyl

C20 C19 C18 C17 oW
0.072|0.024|0.006|0.085|0.030|0.006|0.092|0.051|0.042|0.092|0.040|0.010 0J3
0.036|0.006 0.001|0.085|0.0100.001|0.039|0.014|0.007|0.043|0.012|0.002 A0
0.036(0.005|0.000(0.048|0.004|0.000|0.034|0.010|0.005|0.043|0.011{0.002| * by s s
0.030/0.003{0.0000.024|0.000 {0.000|0.019{0.003 |0.000{0.016 {0.002|0.000 | s,/-klue 5 e el
0.036|0.006{0.001|0.085|0.010{0.0010.039|0.014{0.007|0.043|0.012{0.002 Ol st
0.036|0.005|0.0000.060|0.006 |0.000|0.034|0.009 |0.004 |0.022|0.003 | 0.000 wl gyl




Y50 | 0yn 5 e 6 pallan b 5, 9y 4 Slods 6 )luly p SlaoS g 2 Selvce Pl 5 b))

C24 C23 C22 C21 el
0.078|0.028|0.006 |0.085|0.032|0.015{0.072 |0.023|0.004|0.092 |0.043 | 0.013 ais

YL Loy ol YL Loy ol YL Loy ol YL Ly ol S5 A
0.196|0.0080.000(0.101|0.011{0.001{0.043 |0.006 |0.000{0.033|0.011 | 0.002 AQ

0.157{0.006 |0.000{0.051|0.003|0.000 {0.043|0.005|0.000|0.033|0.009 [0.002| * Slssy 5

0.078{0.000|0.000{0.034|0.000|0.000{0.029|0.002|0.000|0.017 |0.003 | 0.000 |\ tlus 5 S 55l

0.157|0.006 |{0.000|0.085|0.008|0.001{0.043 |0.006 |0.000{0.033|0.011 | 0.002 Ol

0.196|0.0080.000(0.101|0.011{0.001{0.043 |0.005|0.000{0.033|0.009 | 0.002 alyls

C25 el
0.072|0.020|0.004 als

Yoo | Ly | b b d>
0.034|0.007|0.001 AQ

0.021]0.002{0.000| * slte 5=

0.00810.000 | 0.000 | st 5 Sl 5ol

0.03410.007|0.001 Ol st

0.03410.005|0.001 4l gl

38 ] awlowe g Jgdr A& Jga

EW-RY yay ¥ 49
uul)T R
s gllae o Yo v Lwg o | b v ojg> pb
o (&3 8o
L4y ¥ Sy y
0.523253 1.174464 | 0.292019 | 0.103276 A0
Sy s S
63% 3 0.32995 0.808803 | 0.146334 | 0.034715 )
<




VEF Ol | V8 0 ko | p i3m0 5 Gy Jo | it 2y pobe Slallas | Y55

o s by 55 435
unl)T oW
S gllae > Yo o> Ly o> | gub o> 09> Pl
oud (3B 8o
by 35 Solws9
5 Sl
36% 4 0.189062 0.490239 | 0.067177 | 0.00977
Sl
96% 1 0.500117 1.118331 | 0.28334 | 0.098681 Ol s
82% 2 0.430617 1.010819 | 0.211131 | 0.0699 ab gyl
Laas 55 lsges .8 Jss
45
4
35
3
25
2
15
1
1 Ll

[ JRTEIREN Ehugas miboas

\FIS\;ILL‘LI__]J._U

3;“ 23l

s olubea

ey

Aala g gla

QJ-:;_;‘:]GJJJ.;]JTJ.AI&L:; .J_JL,,‘—‘_'JJ_J-.';‘C—'.‘L“A-“;‘)g‘L.ﬁ_J




YV | 01y0n 5 G0 6 pallan b 5,0 95 b p Slods )l 2 Sla03 9 by Pl 5 (2b )
Coghae Lo )s 0 IS

Sl g
100%
80%

Adla g yla Gl g Jdl gl

|y gy

‘)
- -

(ol aallans g 3o oS 53 SoLws p cdbsls glaay 5 (Jal O st VU s el )l Sledbl s
5 dog el Glade LB 53 656 ol 6 S bl s oilbacalons sliel 4 b gy 0 PP (Gla0) 52
r\ﬁ:ﬂ@d\ﬂwdTwu\ﬁS@\ olkd 63B (63 Ly T Lasle 0 O s il o YL
A3 5 a5 ASIske Vs (a0 s 315 Ous (Hlwirs 1 g 1y Sl o it 4 K
35 il b o sldel 31 aS 5 80k ¢ kD s 4o slgri il ey 23550 (Sl g Consllas
Cosllan O 5 33,5 G 5ms 2 Ol sy o35 35 8 (o gy TS oy 23550 Sbaey
35 Coglhe Ol 5 Y o ol L w5505 03 50 35,8 oo sty OT 3l clomsl 188 OT (6 Lws
ST okl 53 Carshln Olje 5 ¥ o ol b (3 Sty 5 30 OS5I m 5 TAY (Solwiss p
S IYF G0 55 Cpllan Ol e 5 F o 51 L o)lsl 5 (Js psal plail 0 5 5T s

A,S 5 e (g5l

&

&"H.
&S ol ol sﬁb‘ uﬁ‘.&u\;— 6@@9[&9 LEJL;"‘“OJJ‘.’ Lsu""ijf Godd ) L;‘f. C:a\}- Ju\.& cui.é)j.g: d‘))
Ol sze g 5laal OoyLS cai g sjgi))jlasli;u‘tfd.u ol ssls ly Calies (glao s b Gudas LB

,nj_f@ugu,ww‘@L_wubL;,L?MoML;;massuu&u‘&;uw\,T,\,\y



VEF Ol | V4 a,u|f}.¢,wdu|wq,ﬁ.\»uuu@| YSA

Sl el Ly a8 das oo Ol Joe 01 51 Joolo gl ool 037 830055 5 ouaws |y DT o
S 0,8 s 65 S s 1 ol ey S 015 o el 5 ke 5 S5, K
oo cmwlia ) s e La 059 Ul 5 o0 a8 Conl Jds ann g ¢ g cpl (g AdS (claacs
Gl s La S glols Slds o) s 5 Caieo 2105 5,05 Canl ol ol kST s Calies
23 @S 5 s Rl 4 Ll g o Lol (b e Godad U155 el ply 6l 550 3 B pame
5 et 53 5508 3K s) Sl eslital ol osdle S S (G5lwiss 2 Slacs S premad
23352 5 Slalpl 5 Lalalad e Al oo Jis 08T Cbios )y e L o830 55
48 0SSl s g odomy Sladaoe 53 0550 S5 ol 3, 5 53 1y 6ok 6“«5;;{»:»&5
e sl el Ol oy 23,513 Cormal il ize b JolSTG DDl bl y ol Sea las 1S vas
S A s 4 bl ol el 0ds OBl s ol 53 aadlles e oS Ol e Olginol (p)
b el 5 ol 53V LS 5 (50 4 5L 5 Sl 5 (Sblg Sledst G151 3 bk slay
S Sl 53 doda 5l 6 Dl 5o Ll o (53l Joke oS das o OLS alllan (] 51 Juol
Jlss 5 e e YAD Slulid b hass cplelalg)s S Jos Oloys 5 Cbldg idw 53 6okwisp
€l ol 2 6“6;5;&««5 Sy oode 5 Sl 3,805, K (ST a5t La YO 4 0T
ool aS wleu 2303 5 G watwd Ol s (55! S a5l 93 e sl ol s e
(man S o S8 s slazel ol 5 CBlid 51550 5 (6,8 el AuT B g 4
Sl o Saw 5 Ayl 53 i 15 edias 0Lt (5lmls 4 F 5lgr bisad s
5 0lpn Sl g a0 S Ol sie s Wl e 2853 el (S)lmls 2 S S rems
ﬁ|,3}_;L;)L’_.,,QM;JMuﬁ&suou,,uf&wéu.ucuﬁotf,uﬁfw
S 0 ST SIS 5 6o 50 SRl 4 B4 e ) ST 3B el 5 ke ke S5 el
ST ESST 55 )36 (k05 Slaran b L5 o oS5 0l 4 Ll 55 o0 S
jL;A_G}Slcujgolj;chlou(L?d\6jpojﬁojj})>}_géj_<issw6udu)2
Olovaad 1 S 5a Jualge (luls sl Ol sie S i o «(Alawadi et al., 2023) o, Kes
i S et (S5 0 3,55 8 G b 3l ol Sl 5,5 55 MK 5 een (S)LmOs

AHPJ;&})J‘Llﬂ;‘)u_i‘).}}u\.v‘%‘bﬂL)‘gwj;t&)‘?wdjjwjgkfb‘fw)j



Y54 | 01yen 5 Sl o pallan b 5,0 95 4 Slods 6 )luldy p SlaoS g 1 Selvce Pl 5 b))

sk 5 (Tang, 2020) o1, 5s 5 Kb ummen . los gos oslizal ol se 0T gus Jl 5 shates,
Sln L JEsJam @bl b G s o 65kl s 2 OIS (51 (iluagn Ol oS
3,8 o o 53 (ol SalolE S (55lunlisp 5 015 B3 g5 (Sla s SN 3550 55 (6 S s
el a5 OT Jdows & TA BD GD (g jleaigs 5,8 LS‘AV-U,);@‘ 5,555 ) eslizal

53l 1y Caliiee lae o b Golad Cobl &S malr (Joo dn i 4 4 5 Lok ploil 25 s
LSS a3l el o Lyl 1y g 55 B (6557 55 clmonls Jodows 3 55 (slas SK gy Sl enlizl
103 0yl 255,050 4 Ol s o0 sy ) 53 a5 B

LS e g (slas S5 g, ) oS 5 Sl eslinal b g cpl 5ot o slas Sy 3 65T 5
LS 5 85 58 das oo €11 1) e Jow Sz lr S5 (536 T 5 s 051 g0 55l
S8 Gluaws 5 olulis an dlas So ) 5l 3 e ,amie oS 5 ol W Cul a0 YU
P L okl say 5 duas) 5 anglie Ol 5 S 0 oSS LSj‘va sl asls
.JJJTGA V.A\j&,?cl:-

33 Ol sl Ol VU (g s s bbb Jig sy ol 53 o]yl Joke 1dke (g g uas
Gy ollaml syl das o 1) Sleds o) 5 o p Lol Sla Sy bl 5 b asli 83055
Slalg) 5 Lacaabas pe (58,8 i 55 L1y 555 (5okwds p Slosanal b das oo 03l Ol e
ST (g g $Salys 5 oz (Sladasms )3 392 5

S Olsean Ol (§) cn jrodl ol Ol sy Lol Ly 2635 e aalllan 5 (ae 5 ,1)LS
J—ol> @Lﬁ..,\.msa olis L;*j‘)‘bzasﬂii.i)b Ly Jde 055 (63,515 Caaal i3 cpl candllans ) g0
Lshtgﬁfrﬁdm/):@)lﬁ\&&);pg Ll oo e3lgiiny Jus 4SS s .,\.;L? alae ol 5

S fos Oloys 5 Sildg 3w 53 )l p

& S dom
)l Sl et dleb (§5bmds p (65 ol 3 Gty (81 Caanio 5 el Juko 2255 o
et U ol (61 sl 553 68050 da s e sdlS (6351 al &S 0l iy (6ol 2315
Sldlas 5o b L;ﬁfm_@: 2L YAD Il ¢ it ol bl 53 Sl o 5 Lol

O ob )5 Sladalitn ;5 aisY 5,05 3l enlizul b iks olulid Sl 5 glalulsS



VEF Ol | V4 a,u|f}.¢,wdu|wq,ﬁ.\»uuu@| T

oL i LT 0T (gl g g5y 5 il S SIS a2 Y0 & b jas s ol 08
S 5y 5 s gl T g min ( Jo o) Ll 5 Ojlgme (il &Ll Je bl
313 OLES L5 s dmnlons G5B syl 3,05 bl o ls JS 5 e (lalsjs  Lud (gl
G2V 1 IS 059) (w8 S e slyls slacdled o Oleslw i 557 ) sla e Li 4 S
(b glaay ;o 2l 9 (10 e e 1 S 059) (Olejle slag 3l mal 9 Ol jae ¢l 8 L &\:M\Jr.a»
lisl ¢Sy 5 52 9 pder gla ezt L a8 Il )3 cdis g b jas i o Sage (450 0VA L JST 055)
t S 059 T 3y pds 3 5 (3 pde 5L 2l (0 FYY 2 IS 055) (@l s Sl
RUHCPY J_?;:.a.n\vf (O %4 :Glf 0)s) aes i in:b_‘_;)lg.ua axw g 9 (40 FVY

5 S5 sl 5,15 <Ol gy sladl g (Olgio! () e gl el Ol sl (635 90 allae 5
3,255 3 ealiial b ik vy Sk S § Ol s e bl 5 Sl 5sal 5 3 Glziy
(Va4 ) 187 Sy gllae L Ol g 457 515 0L gl 5 Ul (s 5l bkl (sl T
5T L bl 5 Jlo el 5 (F aS,) 1YL 5 Slaxty 5 o160 oY 45,) JAY L a1
3l (6ol o sl (F

Al (ol ey 8 sty Il 5 olalis 55 1) (oolgiin Jde LIS 2ass mb
s slgl oins Ol dlaasy 5o 2l 5 () e 2 S o0 ile gla et la (VL Coanl 5 S
il i () Coale b laadl (pls g Gleys Sledst S o8 5 mle (Gluag 5 Ok las
dls Glsen (Eonl Sl Lol glacdlee o 58 s 5 bha 5o o de 0T 534S Olays
¢ aaiie Q8 US Gl o (1S Ty OLSGl 5 5,lilnl glaanT 3 s ab Oy gimy el sioas
gl)aj_a'-cl_:.nu:jl_w)_sljbd\.t_..u)l.aﬁg;_“éljdfld\.a;wfb('/ﬁf‘)dﬁ}l]m@jY\g
GlaeSu; s YU Cnle s a0 (ol 5 Jlo gl ¢ flin 53 ST S e Sloys slacJles
33650 3,00, Sl el sl 1y (1) S gllas o 28 ¢ Jlo glalles L ledIbl lidl b Ly
50T 5305 il dny ol &8s O o Sl pai s Coalad ke Sy ke b o2y
3,5 sl AHP wibe v s i,

O 5 3 iy el 035 08 s 1 Sl 3 a5 8T 630l 30 53 ol o ooled

3550 ot Ol sloy rle oles 53 1035 pl 3950 st s o131 okl |85 gnis 5 K1



YA 01yn 5 Sl o pallan b 5,0 95 4k Slodsr 6 )luldy 2 Sla0S g Selvce Pl 5 b))

ASL ils oslinal Sl an Sledst Glaej s sl 53 dde ol e 5 AL 3,8

)l.aua:’-l_.fuLrwojjcj_<1.aL;"La.\.&-w&.aa)‘,ﬁtguuﬂz_()aaj_&a_q-jc,_u\dﬂj_é
il dal g 0 g 0T 08 1 bl o w4 5L by F (g

51 Laosls LS”TCQ.’.- 35 oLl LT 4 sl C)'Ys\f.a}: axlge glosgdoe b gl opl
@S 5 U L LaoT ()l i 35 @ Ol sl gladsly 0l e 5 OS5 03 50 08
e gm0l O 5 DSy e Do 3 o sas (il 0 diaSOLES § 3 go ol A plon]
S Sl s 5 R OLes O3 o a3 (50l s p e S 551 2l (Slas 1S el & b g 0
3 sl U 283 lags S s iboos ol (San 08 5 Ol b 4 e (Sl ool SleD
Slaan § gdncs Jyl sl esls 23055 » Cails o & Lib @ 1508 5 ol s
3 oy e b 5l r odls IS L5l (1 Sdatily (sLaesls & (g 2 pde 13,10
sgdoee Iy dube (gl s i b awslde 5 a8l @Lﬁ Sl Ol 4S5 5 szi.la o gdowe (g jlwesly

iy

okal Lo i gh Cgar slgnin &1, §-8
23 okws 2 e e b 5 (S5l 2 o (68 poandl Condl 5 Slodst 05 Cmny 5 Cmnl 4

:;:Jfga ﬁ\Jl@ﬁM}ﬁjk ‘_;Uu% ;.Jlé).aﬂj 3 40 aJ;iT‘_gLAuiAJ};C,.@.?cojy Ji‘

oyl (gl p otagh slaslgdn V-E-8
5 Laha) 0T ol 5 a8 (gialdy cpomen 5 baasla a5 05 sl by plo 3l eslizal @
o255 ol e 3l edaT st pu i b dus e
U'f-‘ L_: oJATC...wa{ GL';: 4_”.1&4) uﬁl.au\.} Lg\.lujy— j:’.L"‘"' B uf‘ﬁi d‘i‘ ng‘..-:a.)\.:.;) P Oy @

(oI5

gé‘j" 9 R ‘_;l.éb\.g.'m"'f: Y-¢-¢
e d._?b‘ C,_..:L@j_:.: QJLA.,\.} L;LJM)'? J.iL.w BE g‘u)}i u‘il BE av\fb‘ﬁ\)\ Jde 390 )Lb.‘b‘ o

OTSl s 5 23 O3 js 1503 Lo o3 el ol 508 e slgtiy 1 cdisl ails |, ads



VEF Ol | V4 a,u|f}.¢,wdu|wq,ﬁ.\»uuu@| VY

3,8 Gdyady 6okl bsls sbaay

Ol g op Llodd (5l 1 2= Jo 3 & Slesdse Gl g Jdo cpl 5 4d pslginy @
5148 omemad Sl s 35050 1 Sy 33 03,5 S5 ey g3y 9m Klodis (65wl 45 (83,090
AL by Zol 4 L 5 sl olabl codiad 5 o) oSS (ks sl B

Wil w Lo Jlab 35 50 53 el Slie «pasetie o3 slae3l 53 5 Slosss Sy gty Joko ) @
iy o il s 5kl a5 i Sl Olej CbdE &S Gy 553 533 8 (S5luesly

.»Jf(us\oujucuﬁs}ﬁ&,pojm,\pgd,po)ﬁpMJPGL;QMCM\

P
S sl
dad ol S I L ST Jhn gt pl 5o OB a8 )l 5 Olanainze cdslol _oled 1 daw s p b

3o 6 Berlin Gleans (63 03 )b 3o cp) eSS 53 1y Lo s

e’l:.au;?,w
6%@\_“\,,;\;\,0\?,\;%,;0\_:6@5\_@&)154;@&@,5,’@&,;6.\;@@@»@

.J)‘.a\ibﬁjb.;f

ORCID
Moezodin Mazaheri Tirani https://orcid.org/0009-0000-7278-3364
Mehdi Karbasian https://orcid.org/0000-0001-9132-5078

Hadi Shirouyehzad https://orcid.org/0000-0002-8339-1013


https://orcid.org/0009-0000-7278-3364
https://orcid.org/0000-0001-9132-5078
https://orcid.org/0000-0002-8339-1013

YV O1yn 5 Sl o pallan b 5,0 95 4k Slods 6 )luldy 2 SlaoS g Selvce Jal 5 (b))

References

1. Abdel-Basset, M., Gunasekaran, M., Mohamed, M., & Chilamkurti, N. (2019). A
framework for risk assessment, management and evaluation: Economic tool for
quantifying risks in supply chain. Future Generation Computer Systems, 90, 489—
502. https://doi.org/https://doi.org/10.1016/j.future.2018.08.035

2. Akhtar, M. (2023). Logistics services outsourcing decision making: a literature review
and research agenda. International Journal of Production Management and
Engineering, 11(1), 73-88. https://doi.org/10.4995/ijpme.2023.18441

3. Alawadi, J. f., Abbasi, G. Y., & Al-Refaie, A. (2023). Prioritization of factors
influencing outsourcing maintenance decisions in thermal power plants — A case
study. Journal of Quality in Maintenance Engineering, 29(4), 863-876.
https://doi.org/https://doi.org/10.1108/JQME-07-2022-0040

4. Alrwashdeh, M., Adaileh, M. J., & Ali, H. (2022). THE IMPACT OF
OUTSOURCING ON OPERATIONAL PERFORMANCE: A FIELD STUDY
IN INDUSTRIAL COMPANIES IN JORDAN. Journal of Management
Information & Decision Sciences, 25.

5. Alshraideh, M., Ababneh, S., Gunay, E. E., & Al-Araidah, O. (2021). A fuzzy-
TOPSIS model for maintenance outsourcing considering the quality of submitted
tender documents. Eksploatacja i Niezawodnosé, 23(3).
https://doi.org/http://dx.doi.org/10.17531/ein.2021.3.5

6. Alyodya, H. B., Runtuk, J. K., & Ng, P. K. (2023). Implementation Of The Best-
Worst Method For Supplier Selection Of Products Transportation Service In A
Pharmaceutical Company. International Journal on Robotics, Automation and
Sciences, 5(2), 33—-42. https://doi.org/https://doi.org/10.33093/ijoras.2023.5.2.4

7. Aragdo, J. P. S., & Fontana, M. E. (2022). Outsourcing Strategies in Public Services
under Budgetary Constraints: Analysing Perceptions of Public Managers. Public
Organization Review, 22(1), 61-77.
https://doi.org/https://doi.org/10.1007/s11115-021-00517-5

8. Bolumole, Y. A., Frankel, R., & Naslund, D. (2007). Developing a theoretical
framework for logistics outsourcing. Transportation journal, 35-54.

9. Charles, M., & Ochieng, S. B. (2023). Strategic outsourcing and firm performance: a
review of literature. International Journal of Social Science and Humanities
Research (IJSSHR) ISSN 2959-7056 (0); 2959-7048 (p), 1(1), 20-29.
https://doi.org/http://dx.doi.org/10.61108/ijsshr.v1il.5

10.Dabiri, M., Oghabi, M., Sarvari, H., Sabeti, M. S., Kashefi, H., & Chan, D. W. (2021).
Assessing the post-earthquake temporary accommodation risks in Iran using
fuzzy Delphi method. The Open Construction & Building Technology Journal,
15(1). https://dx.doi.org/10.2174/1874836802115010093

11.Diaz, R. F., & Sanchez-Robles, B. (2023). Outsourcing of research and development
and efficiency: a DEA non-parametric analysis of the contract research
organisations industry. Economic research-Ekonomska istrazivanja, 36(3).
https://doi.org/https://doi.org/10.1080/1331677X.2022.2153374


https://doi.org/https:/doi.org/10.1016/j.future.2018.08.035
https://doi.org/10.4995/ijpme.2023.18441
https://doi.org/https:/doi.org/10.1108/JQME-07-2022-0040
https://doi.org/http:/dx.doi.org/10.17531/ein.2021.3.5
https://doi.org/https:/doi.org/10.33093/ijoras.2023.5.2.4
https://doi.org/https:/doi.org/10.1007/s11115-021-00517-5
https://doi.org/http:/dx.doi.org/10.61108/ijsshr.v1i1.5
https://doi.org/https:/doi.org/10.1080/1331677X.2022.2153374

VE0F Ol | V4 a,u|f}.¢,wdu|wq,ﬁ.\»uuu@| YVe

12.Dubinsky, A. J., & Loken, B. (1989). Analyzing ethical decision making in marketing.
Journal of Business Research, 19(2), 83-107.
https://doi.org/https://doi.org/10.1016/0148-2963(89)90001-5

13.Edvardsson, I. R., Durst, S., & Oskarsson, G. K. (2020). Strategic outsourcing in
SMEs. Journal of small business and enterprise development, 27(1), 73-84.
https://doi.org/https://doi.org/10.1108/JSBED-09-2019-0322

14.Ejechi, J. O., & Oshodin, E. A. (2019). Business Process Outsourcing Strategy on
Competitive Advantage and Organizational Performance. INTERNATIONAL
JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL
SCIENCES, 9(6). https://doi.org/http://dx.doi.org/10.6007/1JARBSS/v9-i6/5987

15.Flannery, B. L., & May, D. R. (2000). Environmental ethical decision making in the
US metal-finishing industry. Academy of Management journal, 43(4), 642—662.
https://doi.org/https://doi.org/10.5465/1556359

16.Garcia-Vega, M., & Huergo, E. (2019). The role of international and domestic R&D
outsourcing for firm innovation. Journal of Economic Behavior & Organization,
157, 775-792. https://doi.org/https://doi.org/10.1016/j.jebo.2018.11.009

17.Hanafizadeh, P., & Zareravasan, A. (2020). A systematic literature review on IT
outsourcing decision and future research directions. Journal of Global
Information Management (JGIM), 28(2), 160-201.
https://doi.org/10.4018/JGIM.2020040108

18.Heeks, R., & Arun, S. (2010). Social outsourcing as a development tool: The impact
of outsourcing IT services to women's social enterprises in Kerala. Journal of
International Development: The Journal of the Development Studies Association,
22(4), 441-454. https://doi.org/https://doi.org/10.1002/jid.1580

19.Heinis, S., Bamford, D., Papalexi, M., & Vafadarnikjoo, A. (2022). Services
procurement: A systematic literature review of practices and challenges.
International  Journal of Management Reviews, 24(3), 352-372.
https://doi.org/https://doi.org/10.1111/ijmr.12281

20.Hernandez, D. F., & Haddud, A. (2018). Value creation via supply chain risk
management in global fashion organizations outsourcing production to China.
Journal of Global Operations and Strategic Sourcing.
https://doi.org/https://doi.org/10.1108/JGOSS-09-2017-0037

21.Hoseinpour, Z., Kheirkhah, A. S., Fattahi, P., & Taghipour, M. (2020). The problem
solving of bi-objective hybrid production with the possibility of production
outsourcing through meta-heuristic algorithms. Management, 4(2), 1-17.
https://doi.org/https://doi.org/10.31058/j.mana.2021.42001

22.Huang, H., Liu, F., & Zhang, P. (2021). To outsource or not to outsource? Warranty
service provision strategies considering competition, costs and reliability.
International  Journal of  Production  Economics, 242, 108298.
https://doi.org/https://doi.org/10.1016/j.ijpe.2021.108298

23.Ishizaka, A., Bhattacharya, A., Gunasekaran, A., Dekkers, R., & Pereira, V. (2019).
Outsourcing and offshoring decision making. In: Taylor & Francis.


https://doi.org/https:/doi.org/10.1016/0148-2963(89)90001-5
https://doi.org/https:/doi.org/10.1108/JSBED-09-2019-0322
https://doi.org/http:/dx.doi.org/10.6007/IJARBSS/v9-i6/5987
https://doi.org/https:/doi.org/10.5465/1556359
https://doi.org/https:/doi.org/10.1016/j.jebo.2018.11.009
https://doi.org/10.4018/JGIM.2020040108
https://doi.org/https:/doi.org/10.1002/jid.1580
https://doi.org/https:/doi.org/10.1111/ijmr.12281
https://doi.org/https:/doi.org/10.1108/JGOSS-09-2017-0037
https://doi.org/https:/doi.org/10.31058/j.mana.2021.42001
https://doi.org/https:/doi.org/10.1016/j.ijpe.2021.108298

YA | 01yn 5 Sl 6 pallan b 5,0 95 4 Slods 6 )luly p SlaoS g 1 Slvce Pl 5 (b))

24.Jaukovic Jocic, K., Jocic, G., Karabasevic, D., Popovic, G., Stanujkic, D., Zavadskas,
E. K., & Thanh Nguyen, P. (2020). A novel integrated piprecia—interval-valued
triangular fuzzy aras model: E-learning course selection. Symmetry, 12(6), 928.
https://doi.org/https://doi.org/10.3390/sym12060928

25.Kant, C., Higashino, T., & von Bochmann, G. (1996). Deriving protocol specifications
from service specifications written in LOTOS. Distributed Computing, 10(1), 29—
47. https://doi.org/https://doi.org/10.1007/s004460050022

26.Kazancoglu, Y., Lafci, C., Berberoglu, Y., Upadhyay, A., Rocha-Lona, L., & Kumar,
V. (2023). The effects of globalization on supply chain resilience: outsourcing
techniques as interventionism, protectionism, and regionalization strategies.
Operations Management Research, 1-18.
https://doi.org/https://doi.org/10.1007/s12063-023-00429-1

27. Khalatur, S., Kuprina, N., & Kurbatska, L. (2021). New business strategies formation
of enterprises and outsourcing development as a condition for increasing
competitiveness in the markets of Europe and Ukraine: comparative analysis.
Baltic Journal of Economic Studies, 7(4), 203-213.
https://doi.org/https://doi.org/10.30525/2256-0742/2021-7-4-203-213

28.Khan, G. M., Khan, S. U., Khan, H. U., & llyas, M. (2022). Challenges and practices
identification in complex outsourcing relationships: A systematic literature
review. PloS one, 17(1), e0262710.
https://doi.org/https://doi.org/10.1371/journal.pone.0262710

29.Khosravizadeh, O., Maleki, A., Ahadinezhad, B., Shahsavari, S., Amerzadeh, M., &
Tazekand, N. M. (2022). Developing decision model for the outsourcing of
medical service delivery in the public hospitals. BMC Health Services Research,
22(1), 1-9. https://doi.org/https://doi.org/10.1186/s12913-022-07509-1

30.Kim, T. J., Lee, J. H., & Hong, J. S. (2017). Supply Network Analysis of Second and
Third Outsourcing Firms with E-Invoice at Automobile Parts Industry: Focused
to Brake Manufacturing Firms. Journal of Society for e-Business Studies, 21(3).

31.Kocev, D. (2021). Outsourcing strategy: outsourcing the finance and accounting
function by smes. International Journal of Economics, Management and
Tourism, 1(1), 52-61. https://doi.org/https://doi.org/10.46763/IJEMT2111052k

32.Kocot, D., & Kocot, M. (2023). OUTSOURCING IT IN THE CONDITIONS OF
MARKET GLOBALIZATION. Globalization, 2, 32.

33.Koval, V., Olczak, P., Hakova, M., Bilyi, M., Kretov, D., & Laktionova, O. (2023).
Analysis of financial outsourcing management in regional environmental
systems. Sustainability, 15(15), 11966.
https://doi.org/https://doi.org/10.3390/su151511966

34.KUZMENKQO, V., KOROTKYKH, A., VAITSEKHOVSKA, 0., KOSTENKO, V., &
KUTSOVOL, K. (2023). Topicality of outsourcing as one of prospective
employment forms. Revista Juridica Portucalense, 295-320.

35.Lastrucci, V., Romolini, A., Giusti, M., & Persiani, N. (2023). The impact of
outsourcing operating theatre support services on hospital performances: the case
of the largest university hospital of the Albania. Economic research-Ekonomska


https://doi.org/https:/doi.org/10.3390/sym12060928
https://doi.org/https:/doi.org/10.1007/s004460050022
https://doi.org/https:/doi.org/10.1007/s12063-023-00429-1
https://doi.org/https:/doi.org/10.30525/2256-0742/2021-7-4-203-213
https://doi.org/https:/doi.org/10.1371/journal.pone.0262710
https://doi.org/https:/doi.org/10.1186/s12913-022-07509-1
https://doi.org/https:/doi.org/10.46763/IJEMT2111052k
https://doi.org/https:/doi.org/10.3390/su151511966

VEF Ol | V4 a,u|f}.¢,wdu|wq,ﬁ.\»uuu@| Vs

istrazivanja, 36(1), 2199-2214.
https://doi.org/https://doi.org/10.1080/1331677X.2022.2097102

36.Lo, H.-W., Wang, L.-Y., Weng, A. K.-W., & Lin, S.-W. (2024). Assessing Supplier
Disruption Risks Using a Modified Pythagorean Fuzzy SWARA-TOPSIS
Approach. Journal of Soft Computing and Decision Analytics, 2(1), 169-187.
https://doi.org/https://doi.org/10.31181/jscda21202440

37.Lou, Y., Feng, L., He, S., He, Z., & Zhao, X. (2020). Logistics service outsourcing
choices in a retailer-led supply chain. Transportation Research Part E: Logistics
and Transportation Review, 141, 101944.

38.Lu, F., Yan, T., Bi, H., Feng, M., Wang, S., & Huang, M. (2022). A bilevel whale
optimization algorithm for risk management scheduling of information
technology projects considering outsourcing. Knowledge-Based Systems, 235,
107600. https://doi.org/https://doi.org/10.1016/j.knosys.2021.107600

39.Marrone, M., Gacenga, F., Cater-Steel, A., & Kolbe, L. (2014). IT service
management: A cross-national study of ITIL adoption. Communications of the
association for information systems, 34(1), 49,
https://doi.org/https://doi.org/10.17705/1CAIS.03449

40.Masharipov, M., Umirzakov, D., Ozodboeva, Z., Bekmurodov, S., & Asatullayeva, N.
(2023). PROMOTING OUTSOURCING SERVICES IN HIGHER
EDUCATION. Interpretation and researches, 1(12).

41.Matytsin, D. E., Dzedik, V. A., Markeeva, G. A., & Boldyreva, S. B. (2023). “Smart”
outsourcing in support of the humanization of entrepreneurship in the artificial
intelligence economy. Humanities and Social Sciences Communications, 10(1),
1-8. https://doi.org/https://doi.org/10.1057/s41599-023-01524-1

42 .Mavi, R. K., Goh, M., & Zarbakhshnia, N. (2017). Sustainable third-party reverse
logistic provider selection with fuzzy SWARA and fuzzy MOORA in plastic
industry. The International Journal of Advanced Manufacturing Technology, 91,
2401-2418. https://doi.org/https://doi.org/10.1007/s00170-016-9880-x

43.merriam webster site-outsourcing definition.

44 Modak, M., Ghosh, K. K., & Pathak, K. (2019). A BSC-ANP approach to
organizational outsourcing decision support-A case study. Journal of Business
Research, 103, 432-447.
https://doi.org/https://doi.org/10.1016/j.jbusres.2018.01.040

45.Mtsweni, P., Mokwena, S. N., & Moeti, M. N. (2021). The impact of outsourcing
information technology services on business operations. South African Journal of
Information Management, 23(1), 1-7.
https://doi.org/https://doi.org/10.4102/sajim.v23i1.1361

46.Ngoc, P. T. B., Tien, P. T. H., Long, P. D., & Vu, H. Q. (2023). Total factor
productivity and outsourcing: the case of Vietnamese small and medium sized
enterprises. Fulbright Review of Economics and Policy, 3(2), 138-150.
https://doi.org/https://doi.org/10.1108/FREP-04-2023-0015

47.0sagie, O. E., Emeka, O. F., & Beatrice, E. (2023). Outsourcing benefits and
complications. BW Academic Journal, 9-9.


https://doi.org/https:/doi.org/10.1080/1331677X.2022.2097102
https://doi.org/https:/doi.org/10.31181/jscda21202440
https://doi.org/https:/doi.org/10.1016/j.knosys.2021.107600
https://doi.org/https:/doi.org/10.17705/1CAIS.03449
https://doi.org/https:/doi.org/10.1057/s41599-023-01524-1
https://doi.org/https:/doi.org/10.1007/s00170-016-9880-x
https://doi.org/https:/doi.org/10.1016/j.jbusres.2018.01.040
https://doi.org/https:/doi.org/10.4102/sajim.v23i1.1361
https://doi.org/https:/doi.org/10.1108/FREP-04-2023-0015

YWY | 01yn 5 Gl o pallan b 5,50 95 4 Slods 6 )luldy 2 slo0S g Selvce Pl 5 (b))

48.Rahman, H. U., Raza, M., Afsar, P., & Khan, H. U. (2021). Empirical Investigation of
Influencing Factors Regarding Offshore Outsourcing Decision of Application
Maintenance. IEEE Access, 9, 58589-58608.
https://doi.org/https://doi.org/10.1109/ACCESS.2021.3073315

49.Reyna, V. F. (2008). A theory of medical decision making and health: fuzzy trace
theory. Medical decision making, 28(6), 850-865.
https://doi.org/https://doi.org/10.1177/0272989X08327066

50.Skipworth, H., Delbufalo, E., & Mena, C. (2020). Logistics and procurement
outsourcing in the healthcare sector: a comparative analysis. European
Management Journal. https://doi.org/https://doi.org/10.1016/j.em;j.2020.04.002

51.Sloniec, J. (2023). Risk Factors Determining the Benefits of It Outsourcing-a
Structural Model.
https://doi.org/https://www.preprints.org/manuscript/202311.0736

52.Sternberg, H., Mathauer, M., & Hofmann, E. (2023). Technology management in
multi-tier chains: A case study of agency in logistics service outsourcing. Journal
of Operations Management, 69(4), 536-557.
https://doi.org/https://doi.org/10.1002/joom.1219

53.Tang, C.-H. (2020). Optimization for transportation outsourcing problems. Computers
& Industrial Engineering, 139, 106213.
https://doi.org/https://doi.org/10.1016/j.cie.2019.106213

54.Tannor, O., Dordaa, F., & Akparep, J. Y. (2023). Agency problems in facility
management (FM) outsourcing in the Ghanaian retail sector. Journal of
Corporate Real Estate, ahead-of-print(ahead-of-print).
https://doi.org/https://doi.org/10.1108/JCRE-12-2022-0041

55.Testik, O. M., & Unlu, E. T. (2023). Fuzzy FMEA in risk assessment for test and
calibration laboratories. Quality and Reliability Engineering International, 39(2),
575-589. https://doi.org/https://doi.org/10.1002/gre.3198

56.Wang, X., Lee, H., Park, K., & Lee, G. (2024). The strategic role of R&D outsourcing
practices and partners in the relationship between product modularization and
new product development efficiency. Journal of Manufacturing Technology
Management, 35(1), 185-202. https://doi.org/https://doi.org/10.1108/JIMTM-03-
2023-0098

57.Wei, W., & Chen, X. (2024). Service Outsourcing and Government Fiscal Conditions:
Do Market Competition, Bureaucrat Support, and Management Capacity Matter?
The American Review of Public Administration, 02750740241232678.

58.Williams, C., & Durst, S. (2019). Exploring the transition phase in offshore
outsourcing: Decision making amidst knowledge at risk. Journal of Business
Research, 103, 460-471.
https://doi.org/https://doi.org/10.1016/j.jbusres.2018.01.013

59.Yazdani, A. A., Keramati, A., Turetken, O., & Palanichamy, Y. (2023). Evaluation of
cloud computing risks using an integrated fuzzy-ANP and FMEA approaches.
International Journal of Applied Decision Sciences, 16(2), 131-164.
https://doi.org/https://doi.org/10.1504/1JADS.2023.129477


https://doi.org/https:/doi.org/10.1109/ACCESS.2021.3073315
https://doi.org/https:/doi.org/10.1177/0272989X08327066
https://doi.org/https:/doi.org/10.1016/j.emj.2020.04.002
https://doi.org/https:/www.preprints.org/manuscript/202311.0736
https://doi.org/https:/doi.org/10.1002/joom.1219
https://doi.org/https:/doi.org/10.1016/j.cie.2019.106213
https://doi.org/https:/doi.org/10.1108/JCRE-12-2022-0041
https://doi.org/https:/doi.org/10.1002/qre.3198
https://doi.org/https:/doi.org/10.1108/JMTM-03-2023-0098
https://doi.org/https:/doi.org/10.1108/JMTM-03-2023-0098
https://doi.org/https:/doi.org/10.1016/j.jbusres.2018.01.013
https://doi.org/https:/doi.org/10.1504/IJADS.2023.129477

VEF Ol | V4 a,u|f}.¢,wdu|wq,ﬁ.\»uuu@| YVA

60.Zamani, M., Rabbani, A., Yazdani-Chamzini, A., & Turskis, Z. (2014). An integrated
model for extending brand based on fuzzy ARAS and ANP methods. Journal of
Business Economics and Management, 15(3), 403-423.
https://doi.org/https://doi.org/10.3846/16111699.2014.923929

61.Zarbakhshnia, N., Govindan, K., Kannan, D., & Goh, M. (2023). Outsourcing logistics
operations in circular economy towards to sustainable development goals.
Business Strategy and the Environment, 32(2), 134-162.
https://doi.org/https://doi.org/10.1002/bse.3122

62.Zarbakhshnia, N., Wu, Y., Govindan, K., & Soleimani, H. (2020). A novel hybrid
multiple attribute decision-making approach for outsourcing sustainable reverse
logistics. Journal of Cleaner Production, 242, 118461.
https://doi.org/https://doi.org/10.1016/j.jclepro.2019.118461

63.Zhang, Y., Deng, R. H., Liu, X., & Zheng, D. (2018). Blockchain based efficient and
robust fair payment for outsourcing services in cloud computing. Information
Sciences, 462, 262-277. https://doi.org/https://doi.org/10.1016/j.ins.2018.06.018

64.Zhao, Q., Zuo, Y., Ai, L., & Liu, H. (2024). Integrated location and inventory
planning in service parts logistics with last-mile delivery outsourcing. Computers
& Industrial Engineering, 109998.

Wl sluy sl 5 oLyl VP F) eala ool 4y ,d csdgs OLwl S op il ¢ 15 (o allae B0 o9l 4 SLw!
SVASYEN (VDN ¢ znio o poto 656 SWARA-ARAS 5 05120 g5kl )18 a5l 5 Sg) aly p Sledst (5bws
DOI: 10.22054/jims.2026.88503.2991

Industrial Management Studies is licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License.


https://doi.org/https:/doi.org/10.3846/16111699.2014.923929
https://doi.org/https:/doi.org/10.1002/bse.3122
https://doi.org/https:/doi.org/10.1016/j.jclepro.2019.118461
https://doi.org/https:/doi.org/10.1016/j.ins.2018.06.018

