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ABSTRACT

Deciding on sustainable supplier selection is a key issue in supply chain management,
which has become a strategic goal for construction companies in recent years. The
problem of choosing a sustainable supplier is considered a multi-indicator decision due to
the consideration of multiple quality indicators. Some of the most widely used quantitative
approaches known in this field can be used to solve these problems. considering the
importance of the problem, the present research tries to present a new hybrid approach to
evaluate and evaluate the desirability of sustainable suppliers in conditions of uncertainty
by studying some multi-indicator decision-making techniques and examining study gaps.
The new combined approach of four steps is used to measure the desirability of choosing
sustainable suppliers, which are: In the first step, indicators and decision options were
extracted to implement the combined approach. For this purpose, by examining the
background of the research conducted in order to extract the indicators, then with the help
of experts, 11 important indicators influencing the selection of sustainable suppliers were
extracted and finally, decision options to make the best possible decision through an
interview with the company under study. Presented. Then, in the second step, with the help
of research experts, the importance-measurement of the research indicators was done, and
with the help of the technique of ANP, the weights of the indicators were extracted. In the
third step, VIKOR technique was used to rank and evaluate the decision options. Finally,
by using the UTASTAR approach, it has estimated the desirability rating of selected
suppliers in the studied construction industry. According to the results obtained from the
present research, it is possible to evaluate and evaluate the suitability of the suppliers of
other parts of the company or the sustainable suppliers that the organization will buy from
in the future.
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RGOV R WA R ol wij sl ysis u*’L“’U:’ @in S o glaisls congllae
1wl 2 Dyge *) c\.]a.gl) d”‘b J.gso Cude LgUa& @l} :Jgsé o ‘SUQ.'; é.gl.'f ML‘:& :P)LQ-? plf

Tlg(an] = ) wlg:(AD] - 0* (4D + 07 (4D

=

3

U'l9(42)] = ) ulgi(42)] - o*(42) + 0~ (42)
i=1

TlgU)] = ) ulgi(43)] - o*(43) + 0~ (43)
i=1

Tlgad] = ) ulgi(44)] - o*(44) + 0~ (44)

U19(49)] = ) wlgi(45)] - 5*(45) + 0 (45)

Ulg(A6)] = ) wlgi(46)] - o*(46) + o~ (46)

0 (V) abaly plo 1 Jlgse sz oy SWS| dnwlxo 1pxiy o5
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A(A5,A3) = ii[g(A5)] — 6+ (A5) + 07 (45) — ii[g(A3)] + 6+ (43) — 6~ (43)
= (=1.29,0,1.29)we; + (0.7,1,1)ws; + (=0.2,0.8,D)w,; + (0.4,0.8,Dw,, + (=1, =1, —0.8)wg; + (—0.4,—0.8,1)wo,
+ (~1.15,0,1.16)wy, ; + (—0.86,—0.29,0.29)w;,, — 0*(A5) + 0~ (A5) + o+ (43) — o~ (A3)

A(A3,46) = ii[g(43)] — o+ (A3) + 0~ (A3) — i[g(A6)] + o+ (46) — o~ (46)
= (0.71,1,1.29)w,, + (—0.43,0.43,1)wy, + (0.6,0,0.6)w,; + (0.4,0.81)ws; + (—0.2,0.2,0.6)ws, + (—1.86,—0,0.86)ws,
+(~1,-0.71, - 1.14)we, + (—0.6,0,0.6)wg; + (—1,—0.8, —0.4)w, + (=1, 0.8, —0.8)wy; + (—1.6,—1, —0.4)wg,
+(~1,-0.8,—0.4)wg, + (—1.6,—0.8,0.2)we; + (=1, —0.8, —0.4)Wop + (—1.6,0,1.15)w;0 1 + (—0.29,0.29,0.86)wyq»
+(—0.43,0.43,1.29)w,, ; + (0.7,1,1)w,;;, — 6+ (43) + 67 (43) + 07 (46) — 67 (46)

A(A46,A1) = ii[g(46)] — a+(A6) + o~ (A46) — i[g(AD)] + o+ (A1) — o~ (A1)
= (—1.86,—0.7,0)wy; + (=1, -0.14,D)wy, + (—=1.6,0,0.6)w,; + (=1, —0.8,—0.48)ws; + (—=1.6,—1,—0.2)ws,
+(=1,-0.8,—0.4)wss + (—1.86,—0.43, Dw,, + (=1, —0.71, —1.14)w,; + (—0.86,0,0.6)ws, + (=0.2,0.8,1.6)w,
+(0.4,0.81)wg, + (—1.6,—1, —0.4) Wy + (—1,—0.8, —0.4)w, + (—0.2,0.8,1.6)wg; + (0.4,0.8,D)wg, + (—0.2,0.8,1.6)ws,
+ (0.4,0.8,1)wy, — 0¥ (46) + 67 (46) + 0t (A1) — 67 (A1)

&(A1,42) = @[g(A1)] — 6+ (A1) + 0~ (A1) — i[g(A2)] + o+ (A2) — 0~ (A2)
=(0,0.7,1.86)wy; + (—1,0.13,1)wy, + (0.2,0.8,1.6)w,; + (0.4,0.8,Dws; + (—0.2,0.8,1.6)ws, + (0.4,0.8,1)ws,
+(~1,-0.8,—=0.4)wq; + (—1.6,—0.8,0.2)wy; + (—1,—0.8, —0.4)woy + (—1,0.43,1.86) w0 + (0.14,0.71,1)wy,,
+ (~1.86,-0.43,)wy, 4 + (=1,=0.71,—0.14)wy; , — 0+ (A1) + 6= (A1) + 6+ (A2) — o~ (A2)

K(A2,44) = @i[g(A2)] — 0+(A2) + 0~ (A2) — i[g(AD)] + o+ (A4) — 6~ (A4)
= (=2,-0.43,1.18)w;, + (0,0.2,0.6)ws; + (—=1.6,—1,—0.4)we, + (—1, 0.8, —0.4)We, + (—0.6,0,0.6)Wo; + (0.4,0.8,1)wey
+ (—1.86,—0.43, Dwyo1 + (=1,—0.71,—0.14)w0, + (0.71,1,1.29)wy, 1 + (0.71,1,D)wyy, — 0+ (A2) + 0~ (A2) + o+ (A4)
— 07 (44)

0,10 (1) g (A) alayly 3l :‘5)'Lé ‘5|a.'> ,,5}34@5;3 Jowe o :amiin 'alf
min Z ZZ[&+(ak) + 6 (ap)]
=1

subject to:

(=1.29,0,1.29)ws; + (0.7,1,1)wsp + (—0.2,0.8,)wyy + (0.4,0.8 Dwyy + (=1, —1, —0.8)Wgy + (—0.4,—0.8,Dwo, + (—1.15,0,1.16)w;,
+(—0.86,-0.29,0.29)w;,, — *(A5) + 0~ (A5) +c+(A3) — 0~ (43) = §

(0.71,1,1.29)w,; + (—0.43,0.43,1)w;, + (0.6,0,0.6)w,; + (0.4,0.8,1)w;; + (—0.2,0.2,0.6)w;, + (—1.86,—0,0.86)ws; + (—1,—0.71, —1.14)ws,
+ (=0.6,0,0.6)wg; + (—1,—0.8, —0.4)w,, + (—1,—0.8,—0.4)w,, + (—1.6,—1,—0.4)wg; + (—1,—0.8,—0.4)wg,
+ (~1.6,—0.8,0.2)wy; + (—1,—0.8,—0.4)wy, + (—1.6,0,1.15)w,q, + (—0.29,0.29,0.86)w,,, + (—0.43,0.43,1.29)w;, ,
+(0.7,1,)w;,, — 07 (A3) + 07 (43) + 6*(46) — 5~ (46) = &

(—1.86,—0.7,0)wy; + (—1,—0.14,Dw,, + (—=1.6,0,0.6)w,; + (—1,—0.8,—0.4)wy; + (—=1.6,—1,—0.2)ws, + (=1, —0.8,—0.4)w;,
+ (~1.86,—0.43,D)w,, + (=1, -0.71, = 1.14)w,; + (—0.86,0,0.6)ws, + (—0.2,0.8,1.6)wg,; + (0.4,0.8,1)w,
+ (~1.6,—1,-0.4)w,, + (=1,—0.8,—0.4)w,, + (—0.2,0.8,1.6)wg; + (0.4,0.8,1)wg, + (—0.2,0.8,1.6)wo; + (0.4,0.8,)w,,
—0*(46) + 07 (46) + 0t (A1) — o~ (A1) = §

(0,0.7,1.86)w,; + (—1,0.13,1)w;, + (0.2,0.8,1.6)w,; + (0.4,0.8,1)ws; + (—0.2,0.8,1.6)ws, + (0.4,0.8, D)wsys + (=1, —0.8, —0.4)wy,
+ (~1.6,—0.8,0.2)wy; + (=1, —0.8,—0.4)wy, + (—1,0.43,1.86)w;q, + (0.14,0.71,1)wyq, + (—1.86,—0.43,D)wy, ;
+(=1,-0.71,-0.14)wy,, — 0+ (A1) + 0~ (A1) + 0+ (42) — 0~ (42) = §

(=2,-0.43,1.18)w, + (0,0.2,0.6)wsy + (—1.6,—1, —0.48)We, + (—1, 0.8, —0.4)we, + (—0.6,0,0.6)wo, + (0.4,0.8,Dwo, + (—1.86,—0.43,1)wyq,
+(=1,-0.71,—0.18)wyq, + (0.71,1,1.29) w1 ; + (0.71,1,D)wy, , — 0% (A2) + 6~ (A2) + o+ (44) — 6~ (44) = §

Wyg + Wiy + Wyg + Wag + Wap + Wiz + Wy + Wy + Wyz + Wsg + Wiy + Wey + Wep + Wy +Wyp + Wy + Wap + Woy + Wop + Wi + Wigz +Wigg
+wp,=1

w;; 20 , &%(a)=0 , 6 (a)=0 V ij andk, §=(0.050.050.05)
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