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Tablel. The slack variables of 15 divisions from supply chain 1

Slack variables Slack variables
Slack variables of input of desirable of undesirable
Division outputs outputs
Sio’ S’ S S5° Sy SH S S
oil field 6902.508 0 464.111 0 5358571 0 0
Gas field 0 0 0 895.433 0 0 0 0
Power plant 1 0 207713 0 0 0 87.224 0 0.00002,0,0.53
Power plant 2 403523 0 0 1060.358 0 71.092 0 0.00
Power plant 3 0 0 12546.111 0 0 0 198.789,0.0 0.0.0
Transmitter 1 0 0 0 »365470 5631918 4114.957 0 79.515
Transmitter 2 0 108.7190 36314.837 6993224 11489511 4077.594 0 65.594
Distributer 1 0 0 0 0 8042.658 3328.788 0 1.400
Distributer 2 0 0 0 0 6429.813 2110.959 0 0
Distributer 3 0 0 407216 0 3942.343 3240.406 0 0
Distributer 4 48.125 0 0 1146980 1689575 7472.799 0 1.183
Custormerl 0 0 68.565 0 0,5821.286 0, 421.763 0 22.485
Custormer? 0 0 53618 0 0,3081.857 0, 9350.192 0 15.538
Custormer 0 0 53 696 0 0,2568.214  0,2360.053 0 0
Customerd 0 0 137 252 0 0,5650.072 0, 7034.963 0 0
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Table 2. The score of source, economic and environmental efficiency of supply chain 1

Supplier 1 Supplier 2 Manufacturer 1 Manufacturer 2 Manufacturer 3 Transmitter 1  Transmitter 2

(Division 1)  Division2  Division 3 Division 4 Division 5 Division 6 Division 7

Resource Efficiency 1.0872629 0.813451  1.1038565 0.874729 0.625713 0.863163 0.180137
0

Economic Efficiency 0.6266963 1 0.9879384 0.981596 1 1.368645 2.817713
8

Environmental Efficiency 1 1 0.9999 1 1.000937 0.688049 0.845072
n
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Table 3. The score of source, economic and environmental efficiency of supply chain 1

Distributor 1 Distributor 2 Distributor 3 Distributor 4 Customer 1 Customer 2 Customer 3 Customer 4
Division 8 Division9 Division 10  Division 11  Division 12 Division 13 Division 13Division 15

Sources 1 1 0.89296 0.983884  0.9755125 0.975512 0.975513 0.975513
Efficiency
h
6o
Economic 2.416089  3.045914 1.21662 0.226097  1.86488395 0.495793 1.042238 0.890825
Efficiency
h
50
Environmental ~ 0.906198 1 1 1 0.969932128 0.92872 1 1
Efficiency
h
Mo
Table4. The slack variables of 15 divisions from supply chain 2
Slack variables of input Slack variables Slack variables
Division of desirable outputs of undesirable outputs
- - b &b
Sl);)g Sﬁ(g Sloxg Szc;( ¢ Sl)t/)g Sfoyg Slog Slog
Oil field 5343.336 710.098 0 464.111 1237.973 0 118.593 0
Gas field 0 0 8091.204 559.128 4008.241 0 0 117.518
Power plant 1 0 171.041 0 0 0 0 0 0.00002,0,0.53
Power plant 2 0 747.665 770.280 0 0 335473 000 000
0 0 90.352,0,0 0,0,0
Power plant3  3214.932 0 12546.111 0
Transmitter 1 0 0 0 0 12002.850 11583.289 0 79.515
Transmitter 2 0 0 0 920820 6285.340 2222.246 0 65.594
Distributer 1 0 0 0 18516.42 8401.995 5165.397 0 1.400
Distributer 2 0 802.930 207.575 0 4399.738 890.764 0 0
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Distributer 3 0 2541.002 0 0 2483.1317 6980.706 0669 0
8401.995 1272.118 0.122 1.183

Distributer 4 0 0 3808.839 38726.89

Customeri 194.261 0 0 0 339090, 5632.678 0, 10325.938 137.678

Customer2 151,912 0 0 343650, 3762.051 0, 6246.718 0 8.139

Customer3 152134 0 0 0 26555.92, 2060.136 0, 2515.757 0 13.305

Customera 388,868 0 0 0 10573.55,3401.5 0, 7956.818 0 0.294
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Table 5. The score of source, economic and environmental efficiency of supply chain 2

Supplier 1 Supplier 2 Manufacturer 1 Manufacturer 2 Manufacturer 3 Transmitter 1 Transmitter 2

(Division 1)  Division 2 Division 3 Division 4 Division 5 Division 6 Division 7
Resource Efficiency 1.144337  0.688453  1.0570517 1.257508 0.72228634 1 0.806831
0,
Economic Efficiency 1.08459 1.735881 1 0.952245 1 1.036221 2.828368
h
50
Environmental Efficiency ~ 1.224011  0.746246 1 1 1.000059 0.824582 0.720387
h
Mo
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Table 6. The score of source, economic and environmental efficiency of supply chain 2
Distributor 1 Distributor 2 Distributor 3  Distributor 4 Customer 1 Customer 2 Customer 3 Customer 4

Division 8 Division 9  Division 10  Division 11  Division 12 Division 13 Division 13 Division 15
Sources Efficiency 0.820883 0.954905 1.114448 0.277048 1.138758 1.138758 1.138758 1.138758

0,

Economic 1.626591  4.939267 0.355801 6.604694 0.751694  0.834161 1.043254 0.86265
Efficiency

S
Environmental ~ 0.889153 1 1.090884 0.884183 1.237199  0.959293  0.442303 0.942627
Efficiency

s
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Table7. The slack variables of 15 divisions from supply chain 3

Slack Slack variables
variables  of undesirable
Slack variables of input of desirable outputs
Division outputs
Sio’ Sio S S3° Sic  Si” Sis Sy
Oil field 0 0 28350.557 0 0 6132.912 0 0
Gas field 1953.611 0 0 1156.728 0 0 0 7.785
Power plant1  2795.308 0 0 1388370  ° 0 335.406,4028.71,0 0,00
Power plant 2 0 0 495.006 0 0 0 44.008, 528.598,0 0,0,0
Power plant3  985.361 0 970.086 0 0 3836.598 0,0,0 121.431,1781200,0
Transmitter 1 0 0 0 1885979 9445.777  11961.999 0 0.080
Transmitter 2 0 212.925 0 0 1246.873 1713.887 9.021 0
Distributer 1 0 0 0 0 3376.511 3442.189 0 0.053
Distributer 2 0 0 0 0 6612.044 6598.895 0 1.130
Distributer 3 0 0 0 0 2833.733 2835.821 0 0
Distributer 4 0 0 0 0 8156.241 4992.832 0 0.629
Customer1l 0 0 330.873 o 05756875  0,129660 0 44.690
Customer2 0 0 258,742 o 03144278 0,77326.164 0 0
Customer3 0 0 259.120 0 0,2662.994 0,2519.314 0 0
Customer4 0 0 662,336 o 05447499 0,5719.542 0 0.024
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Table 8. The score of source, economic and environmental efficiency of supply chain 3
Supplier 1 Supplier 2 Manufacturer 1 Manufacturer 2 Manufacturer 3 Transmitter 1 Transmitter 2

(Division 1)  Division 2 Division 3 Division 4 Division 5 Division 6 Division 7

Resource Efficiency 0.781246 0.951306 0.900949 0.963534 1.00372 1 1.07323
0,

Economic Efficiency 0.806754 1 1 1 0.655229 0.789649 0.727512
5h
0

Environmental Efficiency 1 0.947464 1 1 0.840834 0.999728 1.302645
h
Mo
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Table 9. The score of source, economic and environmental efficiency of supply chain 3
Distributor 1 Distributor 2 Distributor 3  Distributor 4 Customer 1 Customer 2 Customer 3 Customer 4

Division 8 Division 9  Division 10  Division 11  Division 12 Division 13 Division 13 Division 15
Sources Efficiency 1 1 1 1 0.763662 0.763663 0.763663 0.763662

0,

Economic 0.98092 1.001993 0.999264 1.633589 0.085025  0.078147 1.027725 0.975639
Efficiency

&
Environmental ~ 0.995791  0.908576 1 0.927941 0.941769 1 1 0.994185
Efficiency

78
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Tablel0. The slack variables of 15 divisions from supply chain 4
Slack variables  Slack variables

Slack variables of input of desirable outputs of undesirable

Division outputs

Sio’ Sio  Si®  S5° Sic S S Si
Oil field 0 0 0 0 0 4454635 0 613.461
Gas field 0 0 5642.486  323.206 0 1320.391 0 28.607
Power plant 1 0 0 0 541.432 0 0 0 41520.89,0,2619700
Power plant 2 0 0 302656 1379.975 282.601 0 0.0.0 118.697,0.0
Power plant 3 0 595,748 0 541 432 0 462.414 0,0,0 169.786,0,111320
Transmitter 1 0 0 0 1806.411 8184.263 8184.263 0 0
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Transmitter 2 0 0 0 143.766 3568.855 3681283 0 7.241
Distributer 1 0 0 0 0 1017.739 3205943 0 1.368
Distributer 2 0 0 1555295 0 8184.263 2938.954 0 0

Distributer 3 0 0 0 0 2498.199 2234616 0 0.003
Distributer 4 0 0 0 7270.374 st 2934394 0 1.183
Customerl 0 0 154,558 0 0, 5586.517 0,5754.824 0 67.679
Customer? 0 0 120,864 o 2433642064112 0, 107610 0 0.391
Customerd 0 0 121001 0 0, 1762.968 0,2765519 0 0

Customerd 0 0 208,301 0 8.969,3878.059 0, 5523508 O 1.284
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Table 11. The score of source and environmental efficiency of supply chain 4

Supplier 1 Supplier 2 Manufacturer 1 Manufacturer 2 Manufacturer 3 Transmitter 1 Transmitter 2

(Division 1)  Division 2 Division 3 Division 4 Division 5 Division 6 Division 7
Resource Efficiency 1 0.671439  0.882297 0.660808 0.990198 0.919114 0.967974
0
Economic Efficiency 0.83964 0.717326 1 1.303122 0.835812 1 0.96946
h
50
Environmental Efficiency ~ 0.55204 0.96354 0.944034 0.998559 0.998519 1 0.937046
h
Mo
Table 12. The score of source, economic and environmental efficiency of supply chain 4
Distributorl Distributor 2 Distributor 3  Distributor 4 Customer 1 Customer 2 Customer 3 Customer 4
Division 8 Division9 Division 10  Division 11  Division 12 Division 13 Division 13 Division 15
Sources Efficiency 1 0.755072 1 0.799847 0.944801  0.944801 0.944801 0.944801
h
00
Economic 0.317454  2.784749 1.117954 0.243243 0.98516 0.053619 0.778613 0.825032
Efficiency
S
Environmental 0.90650 1 0.999625 0.859718 0.91148 0.997854 1 0.840889
Efficiency

s
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Tablel3. The slack variables of 15 divisions from supply chain 5

Slack variables Slack variables

Slack variables of input of desirable outputs  of undesirable

Division outputs

Sy Syo S10° S50° Sy S;0” Sy Sy
Oil field 0 0 0 0 0 0 0 301.212
Gas field 0 0 0 505.501 0 8467.118 0 0
Power plant 1 0 0 0 6,285 0 3503.159 0  583.073,8744200,0
Powerplant2  2167.757 0 0 994.347 0 0 0,00 66031,0, 42067000
Power plant 3 0 0 0 1110448 0 0 0,0,0 3096.354,0,2117100
Transmitter 1 0 0 0 78.997 10539.239 3982.629 0 0
Transmitter 2 0 0 34215553 7529515  o//2184 11481720 0 13609
Distributer 1 0 545761 7741001 0 2640.529 1546.800 0 2.246
Distributer 2 0 0 617.835 0 1377467 5583.931 0 0
Distributer 3 0 0 428561 0 3916.208 2600.085 0 0
Distributer 4 0 0 0 201714 3221.485 6703.280 0 4.044
Customerl 0 0 45112 0 0,5712.127 0,5032.635 0 0
Customers 0 o 35978 o  16900.302,2081.920  0,8705050 0 0
Custormer3 0 . 35300 . 0,2146.713  989.841,2795.909 0 0
Customerd 0 0 00,305 0 0, 5758.798 0,5492.170 0 0

b pan Cu e 31 a5l 4 ez b1 o)l L85I8 Sllanl Jle g 1y oo L 15 0 0)led ali 0oy S s
L5k 9550 o lee 5B a2 & ,18 515 catS 5 oals A5 (65,31 s 50 (Gl el 195 (golatl a9 (635 5]
03253 08950 pdgl c0 )10 grrs [l (golal o) SLsl IS (64500 ol3le colaivl cow (655l puizren S oS
oS oo a2 1) (gl sl @olaidl ol aSlle jo o)l 1) (6550 Brae 705 Sz p3¥ o oo O o)led (el
SIS b oy (rog iared 39(os 909y 9595 SenSgie 5 595 S g sl ALHIS a5 ol o jLal
SRS sl olile ol lacsl b aSdl> 5o conl oaiis g9, oYU Lowws (golaidl oy b (65,1 cod,b 5l gobj polas

D90 93185 (515 ST (65 9 (5955 denS g0
ol Jiie alny pSI Gl > Ojpar |y lazgd LBl (g3l sla 2,5 O o)led (5ol 002y JUasil b (sl
ey (65581 DAl Jloe 5 (65,3 J 55 Co e Lol jan 1) (slazgs bl (golamdl ud) a5 j5la oS o0 adgi a0 595 sloaSis
ool 21y Gl s golamBl ob, oSG jeka sl oo gy9) (Amd Jls @l b JUl b3 ago aSIl> )0 0 )9l 0

Sl 5 olal Jlee Capz gt o e 4 5L JES! Lzl soren Gl 00,5 i (65,5 a5l i Bras



) d}) Caxsuo )l Lgb)g)ls k5‘4.~7m 9 6¢La.dl ‘(5))"‘ gl)ls wL.u‘ » )L)ub u,uob o)w) gb))|

0\3)5—| u...m.\.u d)" uL‘Llas (5)).||~\:>)‘u.u.ud}.a.o u*‘l"“"lj"|) ‘S,YL L.S‘)Lw‘ M)ao)l.o.u u...ol.v o)..:u) éus.v.la}&ﬂ
5 00gad S bt Job g cud b (6, 8K co 1) glazg BB goladl ul) aie b ol Ko O jle 4 cl
ol 30 Sl Jlee Sz p3Y a2l el oS>

Table 14. The score of source, economic and environmental efficiency of supply chain 5

Supplier 1 Supplier 2 Manufacturer 1 Manufacturer 2 Manufacturer 3 Transmitter 1  Transmitter 2

(Division 1)  Division2  Division 3 Division 4 Division 5 Division 6 Division 7

Resource Efficiency 1 0.787321  0.995828 0.975046 0.72308 0.994796 0.170399
0

Economic Efficiency 1 0.18563 0.584272 1 1 2.646298 0.328538
5h
(0]

Environmental Efficiency 0.76342 1 0.975594 0.805885 0.985016 1 0.896175
h
s

Table 15. The score of source, economic and environmental efficiency of supply chain 5
Distributor 1 Distributor 2 Distributor 3  Distributor 4 Customer 1 Customer 2 Customer 3 Customer 4
Division 8 Division 9  Division 10  Division 11  Division 12 Division 13 Division 13 Division 15
Sources Efficiency  0.572565 0.827131 0.885656 0.992161 0.967777 0.967777 0.967777 0.967777

0,

Economic 1.70709 1.321196 1.506184 0.480584 0.962831 1.006279  0.752545 1.048547
Efficiency

S
Environmental 0.873934 1 1 0.748414 1 1 1 1
Efficiency

s
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Table 16. The score of eco- efficiency and source, economic and environmental efficiency in supply chains

Ranking Ranking Environmental Ranking
DMU Sources Efficiency Economic Efficiency
00 Efficiency o
0,
0
1 0.776723 1 1.137321 2 0.857020 2
2 0.862726 4 1.425218 1 0.827392 4
3 0.789581 2 0.706183 5 0.876509 1
4 0.788236 3 0.785443 3 0.811295 5
5 0.748942 5 0.784608 4 0.831197 3
Average 0.7932416 0.9677546 0.8406826
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