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Due to the rapid change of global business environment, the growth of China’s steel industry and the inflow of cheap products,

domestic steel industry is faced on downward trend. The change of business paradigms from a quantitative growth to a qualitative

product is needed in this steel industry. In this environment, it is very important for domestic steel distribution companies to

secure their competitiveness by selecting good supply companies through a efficient procurement strategy and effective method.

This study tried to find out the success factors of steel distribution industry based on survey research from experts. Weighted

values of each factors were found by using AHP (analytic hierarchy process) analysis. The weighted values were applied to

DEA(data envelopment analysis) model and eventually the best steel supply company were selected. This paper used 29 domestic

steel distribution firms for case example and 5 steps of decision process to select good vendors were suggested.

This study used quality, price, delivery and finance as a selection criteria. Using this four criterions, nine variable were suggested.

Which were product diversity, base price, discount, payment position, average delivery date, urgency order responsibility and

financial condition. These variables were used as a output variable of DEA. Sales and facilities were used as an input variable.

Pairwise comparison was conducted using these variables. The weighted value calculated by AHP pairwise comparison were

used for DEA analysis. Through the analysis of DEA efficiency process, good DMU (decision making unit) were recommended

as a steel supply company. The domestic case example was used to show the effectiveness of this study.
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<Table 1> Crude Steel production of KOREA
(Unit : Millions, %)
2010 2014
1,4328 | 1,665.2

431 58.9 71.5
(.1) (@.1) 43)

Worldsteel’s homepage, www.worldsteel.org.

1990
770.4

231
G0

2000
850.2

YEARS
WORLD

1980
716.4

KOREA 8.6
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<Table 2> Selection Factors(Global Supplier, Chan et al.[4])

Selection .
Standards Detail Factors
Pri Product price, Logistics management costs,
rice .
Duties and taxes
Qualit Consistency with spec. Product diversity,
¥ Ability of quality test, Process capacity
. Delivery Reliability, Flexible of sharing information,
Service s
Responsibility, Customer management
Technology ability, Financial Condition,
Background Facilities and Infrastructure, Market reputation
Geographical position, Political stability, Diplomatic
Risk Factors | policy, Exchange rate and Economic position,
Terror and Crime rate

<Table 3> Selection Factors(Flaw material supplier, Jang[12])

Selection ;
Standards Detail Factors
. Payment condition, Cooperation with discount,
Price . L
Basic unit price
Responsibility with urgency order,
Delivery Responsibility with fail to stand a test,

Responsibility with delivery

Ability of data management, Development
management, Reflection of design value,
Responsibility with new developments

Development

Cooperation and Information sharing,
Quality improvement effort, Responsibility
with after service

Quality

{Table 4> Selection Factors(by Manufacturing company, Kim[16])

Selection .
Standards Detail Factors
Pri Competitive price, Supplier payment condition,
rice . .
Price Discount
Qualit Quality certification(ISO), Continuous quality
y improvement ability, Consistent quality level
Delivery on time, Comply with orders,
Delivery Stable supply capacity, Sharing real-time
information
Technolo R&D ability, Specialized manufacturing
&y technology, Product innovation technology
e Immediate response, Change order accept,
Flexibility Short lead time, Conflict resolution skills
Maintain relationship, Relationship closeness,
Relationship | Sincerity and honesty, Participation in new product
development
Financial Financial position, Property debt condition,
Profitability, Financial record, Past achievement
. Environment certification, Harmful substance test,
Eco-Friendly . .
Green packaging, Environment assessment
A e 109 o]} FAkslL Q= HAE ol
o] JAe AR o AEg Waste] A
o AHEE FHAA AF-LAES AR SAT
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2.3 DEA(Data Envelopment Analysis)
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<Table 5> Selection Standards and Detail Factors
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A 12030] kg TS YERT Jth= 7PATFES(VRS)S 7HE3HE BCC Ryo=
SUS304 A 1205}0] 5 1,0007] At 2}¢] Al A2l F&Erh BCC, CCR 23 4ol o]o] 2a&4(SE) &
71k el A5 FEd$s8S dudAVE Bast A BYS i 284 DMUEY £9& =3 F
Qe AHE dehg g ow $oste] A & FHo® AA DMU 29/ F HAY E8AHS MHAE
TE FEAAFEAE UdEhdE, 2 A4 10ton T8 FHEFAE Getal ZF DEA ¥ # AHE vas] B
A Al AElE 712 el 3 9719 dld F Sith
FAA ) TR AR e Avht FFEL P
& YEAE HHoR RAFOR AE Q4R F
Sasith mix e A e s FEdAst 3 4, 2M 9 25
ARol gt ELob v HiA dwhit AL BAE EEAOR
wgta JeEAE BEFER AE 94FE AASY 41 NEBEQOIES| J|eSAH Y &AM
thoojo A AR 8059 Datadl 7|EEAFS
At ATdldl 29709 FEAA] 284S S35 9
3 AFE S AAE FYEI AEEY VA ok
324 Al 45HA] . AHP ¥4 o] <Table 6>3 2l FJoA0l 7hgAdne] Hiaghe
20 A A AATGE 1 AF Aol olo] Fdgk bt Al 6olH, Hdlgte] 29.0, Hit 13.51, XEAAE Hatpk
Saaty WF7F A|Qbek 95 Himo]| me} 2 Aol A ARE B wre 57790tk wiEdiH] FHY ¢ ES Fr gk
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A, AT e, dat 9719, 2 ARG 4 S g Atk AE8AE B9 BE gl &
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7t s 459 7FEA|(PI : Priority Importance)E
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3 AEA A FE Saaty[19]7F Aeke HE A 52 U
A A H]E(CR : Consistency Ratio)2 E3] d#A4 A% 4OA A 23 RS 23 FrkA 207 9] A ma
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25e e JFEE B AF S 4E
325 Al 594 : DEA 4] o] A= <Table 7>3} 2ov, 5 AHP A= <Table
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<Table 6> Descriptive Statistics of Variables
Variables Minimum Maximum Average Standard Deviation
Basic Price 2899.0 3086.0 2990.58 43.502
Volume Discount 30.0 80.0 50.68 13.869
Payment Condition 10.0 30.0 17.93 6.052
Output Urgency Order Responsibility 10.0 33.0 17.55 4.989
Average Delivery Date 11.0 25.00 15.68 3.616
Product Diversity 19.0 27.0 23.24 2.558
Financial Condition 18.0 476.0 96.58 93.469
Facilities 6.0 29.0 13.51 5.779
Input
Sales/Employee 425.0 1941.0 1079.89 440.854
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<Table 7> Result of Pairwise Comparison

Basic | Volume Payment | Urgency Order Average Product | Financial Matrix Weiaht
Price | Discount | Condition | Responsibility |Delivery Date| Diversity | Position | Average 9
Basic Price 1 1.99 2.95 5.0 3.95 6.10 7.60 2.36 0.33
Volume 0.50 1 273 435 3.15 6.02 775 1.79 0.25
Discount
Payment 0.33 0.36 | 485 22 3.81 6.2 115 0.16
Condition
Urgency Order | 0.22 0.20 1 0.39 276 3.42 0.46 0.06
Responsibility
Average 0.25 0.31 0.45 255 1 235 470 0.70 0.10
Delivery Date
Product 0.16 0.16 0.26 0.36 0.42 1 2.93 0.32 0.04
Diversity
Financial 0.13 0.12 0.16 0.29 021 0.34 | 0.18 0.02
Condition
<Table 8> Result of AHP
Basic Volume Payment Urgency Order Average Product Financial
Price Discount Condition Responsibility Delivery Date Diversity Condition
Basic Price 0.3383 0.2566 0.1653 0.0670 0.1003 0.0165 0.0260
Ao = 7.3985 CI = 0.0664 CR = 0.0492
ojo] o} gt o] g I F, o] & T 24 I DMUZF4ZHE CCR 2] 242 Hh & S
159 #e HEgel teAE EESTE 24 4 Q‘ﬂ% T °1E} o R gk oo EHS 7Hd et
g AHEy, JbEAE 71Rdrh acle] 0338308 & CCR 2ol Hste] fxe] g ol 7twS 7+
7V mokom, = shelo] 0.2566, AAF70] 0.1653, 3F= BCC DfﬂOI TR &2 A% WS TS
5 FEdegel] 0.1003, Fwd7]do] 0.0670, #AF o ®EFA e T8-S EESHY 7] wiiEolth 3
&g ol 0.0465, Ao R A7 AFER7E 0.02600.2 7HE 7HA] B4 DMU063 DMU27°] 354 o® &%
Se o FHnh dwy PFS A9 228 0 2 DMUR A4E AL #g 5 9k 71249 DEA
ZES 0.0664 123 CR 7+ 0.0492% Satty w57} Al CCR, BCC, SE R AE= E84 DMUEY +92 ¢
sk 7] 01K gong B A AMgE AE2 ¥ g glenz oo 2384 RS T3 4 DMUY &
4 QU A4 gEoR gt m2E 1EAE A8 FAsgn.
olo] DEA EAo|A 7t AFa9l5e) 7beA gor A 2ESA wE B4 Asks ofee] <Table 12>9 2ok
Epan= Super-CCR Z& o A= DMU062] 284 A7) 107.89]
, 227§ DMU 9| %%@ e 7= ﬁ% A =+ 3l
4.3 DEAE S¢t DMUS| &8M &AM om, DMU279 4§ 284 ATe 1o]u 4719 3
&ﬂw07vwaa%§agﬁzﬂw
AHP #45 58] =% 715*E Frontier Analyst X2 Super-BCC =&l A+= DMUO1I, DMU06, DMU10, DMU
aWe B AFLAEd Ugstdth FERES BEWE 270 2849 DMUR 1% e Syper-CCR 2 2}
7F48k= CCR ¥ B 7PiS 7F4dsks BCC 2%,  FY3A DMU06°] 118.99] Efficiency Score® 23712
TR E&A(SE), 2884 EYS FAGoH, WA FEAGS Y MY 2o §84S Hol: Aow 3
DEA REE9 EAZA3E <Table 9>9F 2l CCREY Aty HEH O FRF 7 CCR 2P} 1R

#A9) Azl <

<Table 10> &84

491 DMU7} DMU06

I DMU27Z &9l = $lew, Efficiency Score”} 5074 o]/
704 wgkel DMUZF 4702 78 2o AnE nolr
<Table 11>9] BCC 28 #AZAYE Arnd §8&4

G0 Bel BCC RE RFolA FEF o
DMU27°] &&%¢ DMUZ #elEglom
P& Fd DMUO6C] oz 7H

AR AL gIstAT
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<Table 9> DEA Analyse Result <Table 11> DEA-BCC Analysis Result
DEA-Model B BCC
DMU oo e - Super Super Efficiency Score " DMU
CCR BCC
100 4 01, 06, 16, 27
o S18 | 1000 | S18 ) 518 ) 1116 90 < E<100 | 9 | 020815 16 17, 19, 21, 26, 28
02 434 933 465 434 933
03 58.6 85.0 68.9 58.6 85.0 0= k<9 3 ?33 T“l ?58 % (;92 122 1225
04 883 89.6 98.5 88.3 89.6 0 =< E<70 2 23,29
05 84.4 86.4 97.7 84.4 86.4 Total 2
06 100.0 100.0 100.0 107.8 1189
07 63.9 85.0 75.0 63.9 85.0 <Table 12> DEA-SE Analysis Result
08 812 %0.1 90.1 812 90.1 DEA Model DMU Score Benchmark
09 87.2 87.4 99.8 87.2 874 DMU 06 1078 2
10 978 | 1000 | 978 978 | 1002 CCR-SE DMU 27 071 2
11 65.5 73.5 89.1 65.5 73.5 DMU 01 111.6 15
12 69.9 81.7 85.6 69.9 81.7 DMU 06 118.9 23
13 39.7 80.3 494 39.7 80.3 BCCSE DMU 10 100.2 5
14 69.1 78.6 879 69.1 78.6 DMU 27 101.0 1
15 82.5 922 89.5 82.5 922
16 55.0 94.9 58.0 55.0 94.9
17 61.4 98.9 62.1 61.4 98.9 5.4 =2
18 717 74.5 96.2 717 74.5
19 89.6 96.8 92.6 89.6 9.8 B ATE gL A g 2 P G54
20 65.4 84.0 779 65.4 84.0 37 oA AFelA fA H 7Hs ¢ DEA-AHP 4]
21 95.4 98.2 97.1 95.4 98.2 2Es S8 A A S A AFaRlES 483ty
) 57.7 82.3 70.1 57.7 823 HA ] FHHAE AR Al 997t Ut
23 58.5 68.9 84.9 58.5 68.9 7)1E9 APATFEoNA AHEE FFA A 8AES
24 61.1 378 69.6 61.1 37.8 EUE 7 §E59A FAsE AE/MES A5 v
25 65.1 85.6 76.1 65.1 85.6 qete] FEA A4S Y3 AF LS =& e,
% 004 01 982 004 01 olo] AHP 7|WH& o]&ate] 7} QRIE9] 7kAE 3t
27 1000 1000 1000 071 1010 Aot £E9 71 A S DEA BA0lAM WFEL AR
28 98.8 99.2 99.6 98.8 99.2 A83tel WA DEA-BCC Rt CCR 29 2412 53
” 13 o1 931 13 6.1 T By HEFox FEX SR Efficiency Score’} 100%]
DMU06% DMU29E =<18t%1 oW, DEA-SE P &A1&
<Table 10> DEA-CCR Analysis Result Sol HFHe T /1 DMU 2 HE S Efﬁcwnc_y
Scores 7FA:= DMUO6°] ol2] AlF- QaRlss Nhgdh
CCR HA e FadAees A &2l st
Efficiency Score - DU B oo aAdo B oAAASUS Thopal H
2 06, 27 & AFETE TOA 2HRJAE A A 55 B e
90 < E < 100 4 10, 21, 26, 28 AAEZ Agtet A3 7]E dPAFoAA tEA o= A}
70 < E < 90 7 04, 05, 08, 09, 15, 18, 19 S¥ AA7|E AF SRIES WrE AAdrs Hol
0 < F <70 4 (117 g% (;72 1213 123 1;; 122 Atk wrebA] F7F Ak LHCD}% Zﬂ%L%_% Egato] 2
» 20, 22, 23, 24, 5, AT A AREE AIF-Q1E o] elel ] HAFfEAty
30 <E <30 2 02, 13 oA Agst = Q= g AR dES H83 A7t
29 Pas Ao AZETh w3 DEA A Al DEA-AR,
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DEA-Window, MCDEA % & t] &4 DE
S AHgarn B Ao g3t

2} DEA 9} Fuzzy, ANP, 213 &
g5 53 A= v 243

& olsle Bayel ek
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