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Purpose: To effectively manage supply chain processes, various strategies and approaches have been
proposed, particularly four key strategies: lean, agile, resilient, and green supply chain strategies. This
study assesses the performance of transportation contractors linked to the Jey Oil Refining Company,
evaluating them based on the characteristics and requirements relevant to a large supply chain.

Design/methodology/approach: The research methodology is based on practical objectives and
utilizes survey data collection techniques. Methodologically, the study employs an analytical-
descriptive approach. The statistical population for this research consists of transportation contractors
linked to Jey Oil Refining Company for the ranking component. Furthermore, the design and
refinement of performance evaluation indicators involve managers, experts, and specialists from the
company's logistics department. The current study applies fuzzy Delphi methods, the Best-Worst
Technique, and the Lost Opportunity Technique based on distance in polar coordinates (OPLO
POCOD).

Findings: According to the findings, the criteria of Al, i.e., ‘the amount of monthly withdrawal of the
product compared to the amount of remittances’ and A3, i.e., ‘reduction in delay times’ were
identified with the highest (0.12) and lowest (0.05) weights, respectively. Additionally, contractor 1
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was ranked first with the lowest degree of Probability of Achievement (POA) and the highest degree
of liquidity (DOL).

Research limitations/implications: Given the comprehensive nature of the criteria associated with
the extensive approach to multi-criteria decision-making, it is advisable that researchers utilize this
framework as a valuable tool for evaluating and ranking supply chain facilities. This can be
accomplished by either integrating additional criteria beyond those outlined in the current study or by
adjusting the existing criteria. Acknowledging the multitude of studies and methodologies available
for assessing and ranking alternatives in multi-criteria decision-making problems and uncertain
contexts, it would be advantageous to compare the method proposed in this research with other
established approaches. Furthermore, future research should investigate the significance and impact of
various criteria on the final outcomes of this study to validate the robustness of the approach and to
perform a sensitivity analysis. It is also suggested that researchers, particularly in situations where
data are primarily qualitative, consider employing the OPLO-POCQOD technique, which is based on
uncertain fuzzy sets—specifically interval-valued fuzzy sets, intuitionistic fuzzy sets, and
neutrosophic fuzzy sets.

Practical implications: Based on the criteria and sub-criteria established in this study for evaluating
logistics service providers, it is possible to assess the performance of transportation contractors.
Consequently, this research can aid logistics managers in evaluating the efficiency of their logistics
systems and enable them to select preferred suppliers based on comprehensive criteria. Furthermore, it
offers insights for adjusting purchasing strategies and enhancing interactions with suppliers. By
employing the methods and criteria outlined in this study, logistics managers will be empowered to
evaluate the performance of the service providers under their oversight and, if necessary, facilitate
improvements in areas where suppliers may be underperforming.

Originality/value: The OPLO-POCOD method presents a novel approach to addressing multi-criteria
decision-making (MCDM) problems. This method incorporates the concept of lost opportunities,
transforming them into distances in polar coordinates, thereby enabling a more comprehensive
evaluation of available options. Overall, the OPLO-POCOD method provides a distinctive perspective
on MCDM challenges by integrating lost opportunity and polar coordinate distance. This integration
can potentially enhance the accuracy and efficacy of decision-making across diverse fields.

Keywords: Best-Worst Method, LARG Supply Chain, Supply Chain, OPLO-POCOD Technique,
Supplier Performance Evaluation
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Table 1- List of selected criteria
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Table 2- the degree of importance of performance evaluation criteria
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Table 3- Primary decision matrix
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Table 4- Matrix of lost opportunities
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Table 5- Matrix of opportunity losess
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Table 6- Matrix of opportunity losess(continue)
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Table 7- Distance matrix from the best value
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Table 8-Weighted matrix of the distance from the best value
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Table 9- Degree of opportunity lost and percentage of opportunity gained
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Fig. 1- Ranking of contractors in four strategies
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Fig. 2- Ranking of contractors in Lean strategy
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Fig. 3- Ranking of contractors in agile strategy
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Fig. 4- Ranking of contractors in resilience strategy
by s o b O bl slad 53 ) S0k L, 48 505 s edalie 55Tl slajlns el 5

sl 1 a5y s 3l o b i R Jlas 53 CLOVAY L0 5 (T LY OISy (ads Lol sl

Sl
./\f
Y
./\
oA
Je#
¥
oY
Ay
0, Kby ¥y v Kl Y,y VKl
HGl mG2

e GF ol 53 O SS ey (s, -0 S5

Fig. 5- Rating of contractors in green strategy
Cewd )‘ C_,\_n.aj.‘) (~,~~\’") )‘.LE.& LGZJL:M ).}\ )KJL@.:._’. )\:..9) PLY J).:..‘;& aML:..& )}Th_)t; 6\.&)\:# wl—aﬂ‘ﬂ
Gl )L:M)b (',\'Y K] ',\YVJ',\YV) 4_25) &;_M!J)‘ &L_w)ﬁ ‘J-’J.)-:_A:ov:) l_:ajf Al d‘)&;l&.ﬁ Lol fJJ‘b b 4.:5)



v/ @5\-&)}&‘,?'9) dmuéﬁ)‘)/..)éwu‘.;uraﬁﬁ) gl...u:ﬂw)jm:)&.})bc)yd}@ks‘#b))ﬂa&d\.&))‘

035l el ilin 3K al Sl (ool § iy S b g s el G SIS 5 o S Sl S
L el L o e 08 S ls slnacdlie 5 La oS5 4 aiS o oo | 555 205 e ola0lesle
5 omwlie gl lae Ol cpl sl sl baly SO s Ll el 6 iy 5 0ljle Lnl, slag s 2l
el l3 55 Gl el 3OS el oLl sl Sl el
osban B W8 Cmo s ple jiba s slaesysl B Ay Cao e iy sl i e 3 S
L omasi onl 0o Aol 1 (oS 555 Ol yea) (52 & Jpmams o g8 Al s 45 Ul Jom OLISSLey ol
2V el s by e Sl 5 baasiie s 5 S0 Lo OS5, 8kes i (1 431
iy 4o a5 L OLLSChey 5, Ses oL5)1 sl o slajlne (30 s s, L laml s a5
033 xS i = e e ol eslaiad bsdde LAl (gla jlan LA asiin Cos Ol S LS 5 G
S5 5l ol s bl s Lo 5 sloes OPLO-POCOD S0 L 0SSl 55 Sl 5 ks
il (e sy s s b meS LY SOl ol 313 LS & Jlas s «S OPLO-POCOD
A e WSSlegy o S O YTE) w2 L0 ey 5 e Y sl
e sl 53 Y SISl bl el 0Ly 853 sl (oS o slone s Lajlins oled 53 ) 1SS Loy
M e 4 Shwy 8l = 1) gdde 3505, OPLO-POCOD s, 5,5 K10 5T 0L,k 51(G2)
Ll 53,5 o 55 1 4y s 3l oo b pgghe (hs) (nl LS o 3 e (MCDM) o jlnsdir (6 S poaas
AS e ol b Laay 8 (6l 1 sl bl Ol iy S e b b Slamsn s absls 4 1
Glacs b 5 S a3 L gd e a8 edpsl 4y s o b o sgie MCDM (sla iy, o3 3 4 S|
S eslial (ol esdle s (¢ LT sl DB S enas wu S o L das e Jlazl &) s
sAan0lid odad Dlatie 5o S Aol A8 e gl b Lol Sl (g 5 el Rl OLSGel ( odad lats

S S 4t -7

6b_: cnga:b QL@'&UJJML@ dl.uﬂjw) k:».wbjl k;uﬁj—e J{.J?-Q_gygj)‘ oalaial m;JUa.a w.\‘)‘g_év‘s.ﬁ
AS o @2l,2 MCDM filos 650155 1, S35 4 jases oS ( dad Dlatse jn Aol 5 a; Cows Jlos b
.sﬁdaﬁws_&b'u6Lae)j>):d;;3»};5¢5:6;m@gf\w\
Sennd Sleds dlf.\_...su,:.ab ol Gl (P oml )3 eddeslinal glajlas 55 5 Lajlae 4 a5 L
‘)J}J-J.ja.u\_ﬂ ;J_A»Swdbdu\.bbb;a L@TM‘)Q&O‘J\}@\MW)& L;’L.’..))‘JJM

U':"Qjﬁ U_L‘ Lsufj-)} U.AL»‘_).») EJMSU.:.AULJA[’;)JJ"J} &Lﬁ&}‘f#‘m}aﬁ&\f ‘C)‘Y le.h)l.gu e



VEY Sle Fr ol O oled OF o (Olles 5 08 o pde g3 g /PA

5 ol eslizal (slaslme 5 La gy olal s a8 das o |y 0l ol Kot Ol ke 4 [ia sl ol S Ol
b ol 5L s s s S ol | 0l s s Sledst S el 3 Shae  iasn !
Sl L Sitend i ol a6 Ak dnmy ol 53 ) 55 OS5 Shas
Sl O Sl GBS el 5 Shas 51 ol sair S pa & ol e 05 5 &S 3l el (s30ae
gt el ol (6 S el PBlas sl =¥ 35055 45 olasbae Comelr @ x5 L opl b S
Asde (gl Olsmeany OF 3 dajlms nl usis LU 5 Rass cnl 53 02 S35 slajlas o osdle Oliioes 555 oo
Sl 5 Dlalles eyl iy a5 LS eslinad (el 8y OB Sbuads 5 3,50 L)l sl
)l a5y ol Sl sbalzd 5 o lasdinr (S manal Jilows 53 by 3 ey 5 2Ll sl g3dane
Gl S50 slgmin e 1Bl e s S K0s L s cpl 03 e ddall hs s delie 4zt
i 5 OLabl Gl rass ol ol b e laslme T 5 el oo o] sl sy
Laosls 3l (ol 45 Jal 5 55 555 oo slgnin T Oliies @ e .ol OF Gl Jows 55,5055
3 Olias 53 sdus 5 (38 slaae sazms s 22w OPLO-POCOD STl il a8 cuale (6lyls

A eslial o Sk 55 (55 o5 5
References

Aghaie, M., Khosravanian, H., & Ghazaberi, A. (2013) Agile distribution and supply chain pattern
design with a combined approach of classic agility concepts and structural interpretive modeling: a
process look at organizational agility: broadcasting industry. Management improvement, 7(20), 55-
75 (In Persian).

Akbarzadeh, Z., & Safaei Ghadikolaei, A. (2020). Performance -importance evaluation and analysis
of the large supply chain activities in the dairy industry (case study: Caleh Dairy Company).
Industrial management studies, 57(18), 145-174. https://doi.org/10.22054/jims.2018.29605.1986.
(In Persian).

Azevedo, S. G., Carvalho, H., & Cruz-Machado, V. (2016). LARG index: A benchmarking tool for
improving the leanness, agility, resilience and greenness of the automotive supply chain.
Benchmarking: An International Journal, 75(2). https://doi.org/120-139. 10.1108/B1J-07-2014-
0072.

Bortolotti, T., Boscari, S., & Danese, P. (2015). Successful lean implementation: Organizational
culture and soft lean practices. International Journal of Production Economics, 160, 182-201.
https://doi.org/10.1016/j.ijpe.2014.10.013.

Carvalho, H., & Cruz-Machado, V. (2011). Integrating Lean, Agile, Resilience and Green Paradigms
in Supply Chain Management (LARG_SCM). Supply Chain Management, 2011, 27-48.
https://doi.org/10.5772/14592.

Divsalar, M., Ahmadi, M., & Nemati, Y. (2020). A SCOR-Based model to evaluate LARG supply
chain performance using a Hybrid MADM method. IEEE Transactions on Engineering
Management, 69(4), 1101-1120. https://doi.org/10.1109/TEM.2020.2974030.

Ghazizade, M., Noruzzade, F., & Reisi Ghorban Abadi, H. (2015). Analyzing LARGe Supply Chain
Management Using Dematel Technique in Saipa. Iranian Journal of Supply Chain Management,
17(48), 1-12. (In Persian).

Govindan, K., Azevedo, S. G., Carvalho, H., & Cruz-Machado, V. (2015). Lean, green and resilient
practices influence on supply chain performance: interpretive structural modeling approach.

International  Journal of Environmental Science and Technology, 12(1), 15-34.
https://doi.org/10.1007/s13762-013-0409-7.




£q/ @":‘L")}J‘}l’.‘”J ‘_;Mu.iﬁ)b/..);d..ou‘.;u,aﬁw') ;....;Jlg;..o)é&.,&?;)QJJLC)Y&@.\..SJ,«‘U;)SL&&Q”!

Cabral, L., Grilo, A., & Cruz-Machado, V. ( 2012). Decision-making model for Lean, Agile, Resilient
and green supply chain management, International Journal of Production Research, 50(17), 4830-
4845. https://doi.org/10.1080/00207543.2012.657970.

Machado, V. & Duarte, S. (2010). Tradeoffs among Paradigms in Supply Chain Management.
Proceedings of the 2010 International Conference on Industrial Engineering and Operations
Management Dhaka, Bangladesh, January 9 — 10, 2010

Mehri babadi, E. O. , Iranzadeh, S. and fathi hafshejani, K. (2022). Presenting a Model for Evaluating
LARG Supply Chain Performance in Oil and Gas Industries: A study on National Iranian South
Oil Company). Iranian journal of management sciences, 17(65), 83-121.. (In Persian).

Olfat, L., Khatami Firoozabadi, A., & Khodaverdi, R. (2011). Requirements for implementing green
supply chain management in the Iranian automotive industry. Iranian journal of management
sciences, 6(21), 123-140. (In Persian).

Promngurn, J., Sirivongpaisal, N., Suthummanon, S., Kongkaew, W., & Penchamrat, P. (2014). An
Application of Lean Supply Chain Management for Cost Reduction in Block Rubber Industry.
Advanced Materials Research, 844, 450-453.
https://doi.org/10.4028/www.scientific.net/ AMR.844.450

Purvis, L., Gosling, J., & Naim, M. M. (2014). The development of a lean, agile and leagile supply
network taxonomy based on differing types of flexibility. International Journal of Production
Economics, 151, 100-111. https://doi.org/10.1016/].ijpe.2014.02.002.

Rezaei, J. (2015). Best-worst multi-criteria decision-making method. Omega, 53, 49-57.
https://doi.org/10.1016/j.omega.2014.11.009.

Safaie Ghadikolaie, a., & Mohamadnejad, Chari, F. (2015). Explaining the conceptual model of
prioritizing supply chain suppliers in the Large paradigm. The first scientific research conference

on new findings in management sciences, entrepreneurship and education in Iran, October 7- 8,
2015. (In Persian).

Sheikh, R., & Senfi, S. (2024). A Novel Opportunity Losses-Based Polar Coordinate Distance
(OPLO-POCOD) Approach to Multiple Criteria Decision-Making. Journal of Mathematics,
2024(1), 43-62. https://doi.org/10.1155/2024/8845886.

Sukwadi, R., Wee, H. M., & Yang, C. C. (2013). Supply Chain Performance Based on the Lean-Agile
Operations and Supplier-Firm Partnership: An Empirical Study on the Garment Industry in
Indonesia. Journal of Small Business Management, 51(2), 297-311.
https://doi.org/10.1111/jsbm.12016.

Vinodh, S., Ashwin, R., Varadharajan, AR., &a Subramanian, A. (2013). Application of fuzzy

VIKOR for concept selection in an agile environment. International Journal of Advanced
Manufacturing Technology, 65(5-8), 825-832. http://dx.doi.org/10.1007/s00170-012-4220-2

! Opportunity Losess Based Polar Coordinate Distance
2 Mehri babadi et al.

* Akbarzadeh & Safaie

4 Saae Ghadkoae & Mohamadnead Chari
5 Ghazzade et al.

6 Aghaie et al.

7 Olfat et al.

8 Divsalar et al.

? Azevedo et al.

10 Machado & Duarte

' Cabral et al.

12 Bortolotti et al.

13 Promngurn et al.

4 Purvis et al.

15 Sukwadi et al.

16 Rezaei

'7 Sheikh & Senfi



VY ole Fr ol O olel 0P 093 «lles 5 A g o ke 3 gy /Ve

This page intentionally left blank.



