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ABSTRACT

Container drayage plays an important role in container shipping, and it
functions as an indispensable service for intermodal transportation with
containers. With the growth of container tramsportation, for maintaining
competitiveness, container carriers need to meet the increasing demand of
inland container transportation. Meanwhile, in the face of the rising pressure of
sustainability awareness, in addition to effectively reducing operating costs,
container carriers also need to take corporate social responsibility into
consideration. For container carriers, how to effectively select suitable
suppliers of container drayage (container trailer companies herein) and allocate
the consignments to suppliers have become essential management activities.
Therefore, in this paper, the first stage is to investigate the importance weights of
selection criteria, and selects container drayage service suppliers accordingly.
By using the analytic hierarchy process (AHP) in the first stage, this paper
constructs a hierarchy for selecting container drayage service suppliers. Next,
the second stage builds a cost-benefit analysis (CBA) model suitable for this
study to investigate the alternatives of consignment allocation for selected
suppliers. Taking the possible costs and benefits into consideration, the
consignment allocation alternatives are evaluated with the economic,
environmental and social perspectives for enhancing the case company's
competitive advantage. Through the analysis of a case, the results of this study
indicate that: (1) for the selection of container drayage service suppliers, the
highest ranking criterion is ‘“service performance”, and the criterion of
“sustainability management” ranked third; (2) the highest ranking subcriterion
is “reciprocal dispatching ability”; (3) AHP can effectively select container
drayage service suppliers, and CBA can effectively evaluate consignment
allocation alternatives.

Key Words : Container Drayage; Supplier Selection; Consignment Allocation;
Sustainability;, Analytic Hierarchy Process, Cost-Benefit Analysis
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- HRERGRTRE R L A e R LR L FERA B FE R YR T HLAMY. (Demirtas B2 Ustiin 1) -
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SWOT Fy L e P AR =X » DU (R AL L FERS 5 25 = RS BYE A 2 H AR A 58
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SHER - BFSIISOEE AHP BIHEAMTEA S RO R RAKAIEEERY (Chai SA
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FRRVEFI | ARERBEAI R AAIAUAS (Diakoulaki il Karangelis ™ ) CBA i #iEt#a T e
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—199—



EtEER Frt=4 £ RE——=ZFLA

HEITREETA M EC T ZA AT © SHE AR - SRS T EIRR HARN 5 - n DU
PR - ARG T RE TR A A ZE I RURCR » ME M SR iR RRT 5E (B
Bz Ul o DIMERFIF U S0 Ry T HUIREERE » SRE AR 2R o R S (L e o S
PREGEERIEE TREE A D RO R T 2B ST ARt - DUEINEZE A Rl 5 -

3.1 F—bEE - B
3.1.1 ERERHE

AR TFe R L e RS AR SOk & [ » DA RS & B PSR 28 B i o i
WOESE S E SR I E R LR & AR + 55— EEhy « SRR N e
R4+ 55 g Ry MERI » i Taherdoost B Brard ™' K Ho %2 A M0 353~k I RE e s
HEFERG ST Wl FE i MR - NI L PRI 2 IR R M TR ) - [P 2232 Lopatin 2 A B4
Bl Hsu 52 A ) FRlve s e S (L HERS 2 3RS0 » DU 2% Aguezzoul ) SV S4 1L e
RSSO - TR, - THUREREST - TIRESEREL, B TpmmEm | AR
HEHI] o Ho %5 A M S8 2 S5t el PR HLRERG S8 HE I (L Ay BREEME R B, Taherdoost Bl
Brard %) #6380 2 {1t FERG 2T FE Y I, 21 ( S @ (T » LA IR AB AR - Lieb B Lieb
U1 b R S » 3PL (B HE I S IR AT - Ll PR R R A B - 1T 2
5 LSRR SR % B T BB T ) LU A P03 e (Meyer ) o [RIRG FEMIE 22 28 R A
VR SRR I B i S TR e T - OIS T AR | A SRR T R e I
— o ARFFERHLRERGITRI AR | IR B AGRINE - 55 S R RHER - HAR
HEEE G o ST o H R L MR SR « B STk e B S Al 2 A F 3 L
FEE 15 DL HEws e T B S e L R AR | - B TSR
FERGEEE RS | AR EAEN T RIS R - AR 5 SENERI R, 17 JEZHE
Bl - SEDUIE R FTEENE » AR SR VS S L R L RS - ATTSE 2 S R L e T
SERA R AR AR LR 1 TS

% (Ao smEnRAn <R ars |
I
— [ [ [ I
2 [mnus | [ mmsen | [ m#xa | [waes | [ Asz= |
I I I
Bl L 1 [ T T 1 [ T 1 I 1
5| L # |z
] ﬁ # AL IBIE )3 ﬁ % A g u| B L RN
AMELE mlalwls| |sBlTla| |ZI5]|2||s]a]2
; ¥ ¥ m| & & Z x| %] % w || & fﬁ £ |1 || ®
al 3 * Bl w | el Z 3 HAEAEIREAEIES
L% | A s wl®]=E x| ®
7 X
_— L [ [ ] I I I A l
7 | I
H [wmma] [wsms]| [sasmc] [wsmd]| [essE]

B 1 AESEERUERTEZERSEE

—200—



# AT M2 R B ARSI B G 7 SRR B A B

3.1.2

AHMEEBIRER

AWTFeER RS B AR e R e Rl e HOE A0 2 A -

fas B0 BEERS FT R AR EE A B3
e

K2 RESEEHUHESBELEARETE
#AEH| EFE LRk

HEERGHRHE T P4 o LN B 368 E A% + | Taherdoost B Brard ¥ + Hsu 22 A %
ASREGA FEENEE - FEEITH - FEEMETIIEEES

M nEe A -

HEERG 2 PR FAE ~ BRSHEEE « BAH {th[F]| Taherdoost il Brard P° - Hsu A
B. iLERE S |22 B T RE ST B SN E Rk ) (4088 | ~ Aguezzoul P

R ~ B THASHIE) . SEERE

HERERG R EFE TR 538 » H% 182 |Taherdoost B Brard P* + Hsu %A
C. IR HEREME - RSERR T AT - 76| - Aguezzoul PP BREERH P - #E

g v

D. 5

HORERGRIEEE ~ B8 - IETRDL s A
JERES

Taherdoost 8 Brard B¥ + Hsu % A%

E. ki

Lieb Bl Lieb ™ + iz 07

AR R ST OREIRHER) R HOE R IR 3~ £ 4~ R S5-RO6HR TR -

x3

FERERYE ) ZRERER

KHAEH

TEFR

STk

(A1) $fEEiF ]

R EE (A% ST MR -

I Al < FEE RS - Bk

Taherdoost Bl Brard > ~ Hsu 2 A %

(A2) ¥fEHT

PRIFES RS B I 4 AR AL » 5k | Taherdoost B Brard B + Hsu 2 A ™

(P RAIRFTETRS ~ (<K EEBI e ki 5
A5 o MEAFEZIHN -

(A3) M e

BRI LRIk - BRIHP IS 315 R | AT Te s

WM 5 Rk EYIAnalssh « &
SRR~ AR AGE L ISR - P
J SRR R L B I i 2 T
= o

—201—




WA ER FE =K A= RE——=FAA

x4 T{HEREN ., ZXRERREER
KHEH] EFE SR
N {IEIER o IS BBk S ]Ik | Taherdoost B Brard Y~ Hsu 5 A
(BY) R RSB TIRIRES IS L |~ Aguezzoul ™
FEHEFERE H IR RS S » 47 228245 | Taherdoost Bl Brard )~ Hsu % A
(B2) B HEm, HhE G BEX S ST | P - Aguezzoul
B MR 2 Bty -
TEULERGEER 2 BT FAES] | Hsu AP
(B3) A EFERE [EZ ~ AR R R » B A

VR < A A SCIRRE T -

(B4) FAEYRtHERES]

fERg AT ER A Y - HE
SERTEH R B B AR

R TR R R FE A m] e fi
M DU S B A% fabghnid
EFEE - HH ek kg S

ENGIFCE 3

K5 TERERR, 2XEARESE
RUEH| T Sk
1% JE % it ) £5 52 5 12 31 &1 (W E | Taherdoost Bl Brard ) Hsu A
. = ﬂ:El .Y : f\;;n RN [93]
(C1) Bt f @Tﬁxaﬁqﬁ? ﬁﬁ’rﬁ‘xﬁ Aguezzoul
AR ~ rhifi/ A2 (E IR R o HEffE
T o
Ik JFE g 2 75 ISR HE Bk 2 58 5% | Hsu 2 A P2
TEEHIGR > Bk 5 R
C2) sElEHA 222
(COMMPHRZEE | e by e o i %
e
LR T A EE | 3T AT | Hsu 22 A P2
(C3) fEfgm fFpe $R2s » BUTHIURRE R BOEE L

SRR -

(C4) FHE N SRR

g AR HERE AR Z
BSERIR - 2 A B H A e R A

afE - RHEER  BoG
FERE

Taherdoost Bi Brard ™!+ Hsu 25 A

2 g

—202—




# e MR R AR B T SRR AR o BT

®o6 "RREBE, ZXEAREE
KHEH] TEF SRR

HERERAR R EE BT 0% PR | Hsu 2 A 17

O FBEE | BT SR
i -

BERERABALE I B 1102 0 8 45 | Hsu % A2

(D2) BRI s .
2 GRS -
(D3) FE HERERG Y A 3T EIRIBE ST » B¢ | Taherdoost Bl Brard ™1~ Hsu % A

G IR B R B R ] o | PP

x7 TXKEEE, CRENRESE

KHEH] TEFE STk

H4E JE 7 B B U A5 BR FH BT BB £ | Lieb B Lieb ™~ SRl 7
i > AUAMERYKHREE . - ST
ERPRATMER - [ EDHTEEIRE R
(ET) {EhiE B {5 A IR B - e B AR
RERX i 1 B TR IRAN - ISR K%
e~ IR S BITIRME ~ HifEH

(as

o<F °
T JE PG T 75 SR 4 1 S S | R )
(E2) B8t LRe BRI E A T B

HEERS A T HEE L - fECR | dkfcss )
(E3) S ILE AL FRIAY 23558 ~ HERISR R RET
Bt -

313 {EETHE SRR

AT ER — s Be e B P A B A B S (e i SRATE e sseisE - T
SRR LA SRR - 210 Bk W 2rh - SlEFERECEMREGEEE - Dk
FEARPY AR (AP ~ 2Ab - 2B s RS Bl ERuh s B TE SR ELE
TS o WA Al ERATERRIR KRR s - R » P RRFGE R R -
HE RN 8 AR -

T eIkt s e e J s /g - (A Z R FIBEE IS E R iR (LR -
AW FeRHRRIAE R R < EAGEE R E R R T - e R -

—203—




EtEER Frt=4 £ RE——=ZFLA

BT A HE N R R HUER - foeit I B HE i (U RERG A 7 - 72 R (I ERE A
fiiEre B ~ fibiERs C ~ fiifEpe D R LiERS B - iSBEZ A RIRSRER e - DU B H A
JERREERT R E - AWTEER AHP JivkdE i PE Rk L SO ra (o sk i fi e
04 e

®"8 FEESEHEEEE
J3E 1 o [

Rkati B/ 2 b/ B AT - e e
B e Erf-Ei Bl T-E T~ BRRE R LB ~ B/

6Pk - ARE-2E
RLARFTE B R ] RS
BRI © 2FEEN TR KA -

3.14 MBEGETRERHER

AR LA EE A A FLRRIFFRE R - T B A RS S SR R B Y M B TE et -
LT R S E R L E RS B RRER |, B IR S ER R T E SRR | 2R
T NERRISRIE S HESHERA RSB - FIREA FCER SR a®
Ao

RS A BT B2 RIS - ATFE2% AHP AR i N (Saaty
(ST M AR b 4 I i 7 e S o o S LR R » RIS RS Ly
1325579 Bl - Honigon TE%EE, - TRYEE, - THEEE, - T
B, TRRIERTE o RITIACHISCR R A (0 PR 4 e R TR (22 4~ 6
8) o RIBAKFFHS FLIEHER By 17 TERHER (AR 2 PP 0B M — R bl - M6 Ak
IR RL S AR -

| SEILAE B 47 B AR A 38 T |
|

v v v !
| mexx || wess || apms || mmomess |
. WA C RARSRMEAA  © BERABERA - EAFRIAND K
o A o ARATHE R A A  EREIMA

2 FEEABAEAARTS SRS

—204—



# AT M2 R B ARSI B G 7 SRR B A B

AR MR R DR e a2 A T AR BN ER L Erg S B, - kR TR
HEHEEm R R TE NORES | LEBREA - HHEREFHRREE 15 LI E - 4t
2 16 s - FREA TR EMRTE - BB 16 (9% o ARiF5eERFHELSKEE Super
Decisions (www.superdecisions.com/) JE{THE N IEERE - MRIEHES Super Decisions HYEE S
(Creative Decisions Foundation ) » [ Inconsistency FEAZ ] B Bl 52 I R 2 — 2%k
FHAEH Inconsistency /Mt 0.1 » RIRFE—EUE < RBHIER - B 5 oIS RFG —80E
iR MERR R » A DA RS 6 8k 11 £+ AR Ry 68.75% -

AHP J53% Ry B o2 58 HL DUETS 7 SEEHERAS R - IR BN SR (L Era e hElR 7 8B
HEIE S - RS BRSNS o Rt i AR A3 7K - AF9E
AP R S23 8 43 e =28 AR 11 M ERNE SERER 9 Fk -

®I MEBEREZRETREH

Xl %5 AL T HIE = ins
1 P AL ElEN 16 4 NE
2 PR AL e 25 £ NEE
3 A FF AL aNEE 18 4 AE
4 FIR AL VIR 254 R
5 R AL e 17 4 NE
6 R AL ELEEC] 28 £ NEE
7 e VA [l 28 4 AE
8 FIR AL P 28 4 R
9 P AL ElENC 20 4 AE
10 FR AL e 28 £ N
11 e VA aNE 26 AE

3.2 FETREER - ARSI
3.2.1 pR AR AITEEE

Lai %8 A7) B Rk (058 B 5 B 5 S A SR X I i i B A B 7S » LR H A
kD EYE % e EYEEEIRFRIREIRIR B < F H B kg ol EAME v AN A FRYBiF 7
A DAREIRBDE R GRS R o [KI L SE R (B 2 ikt B K A S R YRR (T
% el .

AW EZ ERA &) K3 I BB RE S B g AE &= » KB
Bowersox Hil Closs'"" + Fawecett Bl Cooper!"™ J% Frazelle ') i H S A B EH g 0

—205—



EstdEF FA =4 S22 RE——=ZF/LA

I BT ZE B U PRI T A S T Ss R B s
HETM (97 4ERR) o ZAFGHIER ¢ By T IRIERE SRR - RS Rd Ty
VOO I e . o St 8 SRR ST AR SO - I FE S R A RIS E I R - 42
& AT AR AR AR 2 AR o M2 - HANE 2 o - FlIFHSIE nl aESE
A RAN B ] AR RS e - BT TR  EREE B ARG - SR E A AR
a3l H SRR & AT - ARHSEAE CBA Hh - [AERBEJE 5 B8 22 SRIT A s D3t
T e T 75 B 27 A

3.2.2 pRAIREREA

ARSI RAE H v 0 Ry T EERA 5 B TEBIRGA | o B IS E AR
T > HS PG LR R EGER A~ 7] G S E i R X FERAE > Ry A tiE
JRA B UENA - Hrp UL ¢ e R i h (FER SR ot - FEEaef)
B (A M ; BRSNS - ekl ERAEY) - REE
HESIFTEE A BRI INE A - DRI RSO - ATEE 2R ZIRT TR RIS IR » s
PRI = A S I 0 B IR AR SR RO A PR R R e R s (e p e (e T 3 T - 3
BTN 10 fiR

® 10 AR ZEES

AT H
20 I &1l 40 IR EHE
e 8
AIREEEERA R L P R
[ A SEME A 498 JT/K 498 TT/R
LR A — — —
ANE (R 498 JT/X 498 JT/R
SR BRI EE 500 T/ 500 /K
ok EYitng | LEEELEER 1,021 5T/R 1,294 ¢/K
AR AN N — _
ek i A G e 1,050 7T/ 1,050 JC/2%
TR THE RIS A 850 J&/K 850 J&/K

3.2.3 WRTEBEREA

AR S AT A T E FE R KT T 2R 7 H R ol P AP et & e AR e - H
o TEERRS ) B TREes ) ATEbTEHE AR ZAd 1Y) - HESCSTENEEIRAH
AR % B EL R B BE5 15 (BE > B B B A B ISt - B -
EHERAHTE - it e RS TR R R IR S At S e e A E AR A

—206—



# AT MR B ARSI B R 7 SRR B B

FREERNRD ~ ZZRITRINEDSE o AWkt e s R R BRI (225 T ARk
) Bt Eras GERZL ) °

L ERGFZERME AR S KIS L RERGTE R BOEBSAR R A [E] - RESEE = e
FHLHE » I A EREE B e L i &+ EEM R HEERER - HRERrEnS - &
I {EREREE R B Rk T SE B FH RN E G H Y - AHERY ] DU A S R - 25
o U 2 AR E R ARG B ARSI A RS (operational cost reduding benefit,
OCRB) HyFTHHE =y -

7o

OCRB% = L X(SN{ x ) — ZX(SN¥ x PE¥) (1)

Hep

i R EEERRICA

J ReHtrERR

P RofiLERS j BREEAR | AVREE A

SN;; FofEHERS j BIFTHEEAR | FEALIVFEEaT

o RrBEEEEAER o B EHATRTLETE HEL 20 o RibE B R ¢
For AT BL = -

2. BRT RIS

ok 5 ST e S 1 2 SRS B - R RE U o B R BRI - o DAREIRBE T R (R
sEEsEmpTeE ') - E AP RESERA R R EA S AR (COo) ~ A&
{E¥) (NOx) ~ HEZMEELEY) ~ BFR T KAL) (SOx) 5 - FHE Ll R 2RI HE
El 5 FE R B B AT 2215 B UG S » LL CO, ~ NOx DLRe SOx VR BREE R & T 225t Ik
oy o BHEAEESEETIERT T AR 22 RITYHIR82E (air pollution reduction
benefit, APRB) & H=(k ¢

APRB® = [(TSN* X TSD“1) — (TSN X TSD)] X EF; X LF; 2)

Hrp e
J BT - AURE CO,p » NOy ~ SO
TSD FyfEFtiERRE ;
EF; RT3l j BIEIREL (emission factor) ;
LF; FoiTEel j WHEE A Z B (lost factor) o
AFFELUE SESRI R G B TR B BOECRE - 6 HARIEZZ S5 eBsiEsE 36 RBE -

—207—



EtEER Frt=4 F=28 RE——=ZFA

2020 4B S R B R A S DR ORI AR S - R R B2 (DAY S
HiRyE o NOx R SOx {HFHAHBIRE R 2SR '™ ZIus Ssak (8.2 8
1 1l CO, ZARFERAS RHBURE R B4 5B HSEImT TR 7 8% - S22k
JEERESAR T A2 BEANE 11 FrR -

® 1l EREHAEFHNERBRBERESZH

CO, NOy SO,
BEURE /A ) 2.6700 8.8067 0.0029
HERAZE TS H/5) 0.01689 0.143804 0.359032

BRI « A Se R 2w s Em e AT U7 R U -
3. BT RWE

e FAGEEB T T E ARG H L — Rt R sGE L 2 » Bl ERHEINK
B (EER) SRR - 2 250as (transportation safety benefit; TSB) DIZEZEK,
AREIERAR TR - 2 3smEGEmTeAT " ZAE R AW i kit
By -

TSB = ¥(TANS* X TACE®™) — Y(TANS* X TACE™) &)

Hrr:
i R HRy AL~ A2 B A3 S
TAN; TyEEFHHR i FIPFE
TACE; TyEE3HHR § FURA B

HEHEBARGH TG I 2021 4F T ASEASE MR Sas P T . Tz s
HEREME R AGE AR T i ada il BE R AR E Rt R L 28 IR
1 o e BB A - HLATER 12 s

® 12 BEERASEESE

A H R
JELEHHL (Al) 1109 (#/A)
G (A2) 83 (H#/A)
WA EEE (A3) 19 (/)

BRI « AEEEmigerT 17 .

—208—



# AT M2 R B ARSI B G 7 SRR B A B

M HEGTEZBRED

4.1 ZERIBCRARZIEE

AWTeE LUHE S rh R ARG L5 B A - Ry B R E RS LR - PRETAEE
B DU ZE R G AR L AL RS/ (sl B A i A ~ b ~ =i S s
M FREEB R L o ARFFTREREH AU - HEF B Excel 2019 1T —HMhkg
SE BT E SRR E L MERI B R ME QIR RE . - TuIERFAGHERIAY — B B3R (Consistency
Ratio, CR) [ 0.00261 » /[NfR 0.1 » [RIBERF&— 21k - (HERGRTE Z HERI B R HERIR RE B AN
2 13 FR o AR HERIR R HERIBOR R — 80 (RS RYERIRBIESET R 1 Kt
AN AV B RAE IR & v i B A B B PR B -

R 13 RECSEERHEHTELNR XL ZEE

HEQ] FEHOREE HEH JHhEE HEHOAEE He4
HAEH T 0.543 0.074 6
(BRI 0.137 BT 0.235 0.032 16
R 1= g 0.222 0.031 17
ST 0.248 0.063 7
548 EE 0.194 0.049 11
fILHERE 0.255
A EFERES) 0.385 0.098 1
Rk EYREEES) 0.173 0.044 12
KRR E 0.260 0.080 5
A 22 0.309 0.095 2
555 =327) 0.307
fets R i 0.260 0.080 4
AN B 0.170 0.052 10
PR S5 0.289 0.037 13
TS AR 0.130 HABSIRIL 0.457 0.059 8
JRE SARSN 0.254 0.033 15
B L5 0.201 0.035 14
TRAEE R 0.172 PRAREALRE 0.321 0.055 9
TE M B 0.478 0.082 3

—209—



EtEER Frt=4 F=28 RE——=ZFA

42 HERTEBR

B A R ERGREERE A ~ RHERIBE T B PG Ay RE B (A E T LRG0 Rkt
ST R B BR SR R 1R L TRGRAG R - B BN BN E L ERs A~ B~C~D Bl E
HEITERST » FFAr/ IMHE R ZEER ~ FARES SCEB A Ml FE A - HEF=A 0 KR
E/NER - ERHERF &% A R FE KRR EGEE RS o 3R RS RS AL e R
ST ROTHEy ¢« HLMERE B (22.534) > {iLJfERG E (22.181) > fHJERG C (19.549) > {itiEps D
(18.704) > fILjERS A (17.936) » HANZK 14 Fiux - LR B BAfILERS E fufi AHP J3i%FR
BEEI AL ERS - I ABRARIHEERG - O E RS - DRt B TEIRS TS
H o

4.3 MEBFTEBRS

R G ER e BRI BRI 13 Fok » FIEvERith Dl TR EE
R TRy 0307 » HEREEH— - IR, B T OLRERE Sy | MERIROREER AEt e
42 FFLLE - SHRGE R B s — 8 A B THE PR R E A
BEG - 6 FERFHEE A RN )T » HEDIE PR - BRE PR EE - 1h)
52/ AR B IR TR RE - LSRN B2 S YZe s - BAOERRE PR T
fAEE AN » 4B R 1S S SR A M BRI » SHAFLERT AT AR IR ~ TEBH A1 R )y
WG RGRLE - I H RSB EINO R AT - R R R E RS R PR o R
HERE R IR A R b (e PR T RS DAY M R B T SRR - AT S e o s
22 BT YS B R R IR S R A -

TREER (5 FLE R T HLRERE ST | MR » HREE Ry 0.255 « (RN EIZ & FE i 2 2 -
BERGEE AR B DUE R A BT A 1R bR g /S 5 P iy S et ~ =k ~ 2rh
VS B S VS T SRR S I R 3+ Ol T A RS AR R ok » 0 ELASH By
PRI iR 20N R SR e R & L HERE

BB it & R SAPIE B e RS o ERUTHME AL e - L)
T B AR RN - WA R — T e e g —BRE o TR YMERIRER
HEFEE = » T KA e S B B AR SRS < R B 5 22 o (42N RIS R
BB A T R T RV R HERRAS » JRREE A i A T R B
B TR o TR - ARTRSCRY B S SR B 2 A BB S REE & o Govindan Bl
Sivakumar ™) $EEHE O IERGEEIE R IO B - HLFS R ~ VREIRI 34 By BRI 1Al e
FIJ » {508 TOPSIS 43 Hrits LTS IR HE FIE B B AR BT ~ GHG HEfC ~ Bl ~ AR
[EIEEE ST © Goren ") FER K AL ERG 3158 e 3 T BT CRIRE - 5P E & it ey BB
AT+ ECRFERS SR e BT A Y IR A T e O E F - BRI AT A = (M IAE 13
EHER A3 BIHEFFEE =4 ~ - ER R\ % » Awasthi 22 A P 3258 L IEAGRIMER © 495

—210—



# AT M2 R B ARSI B G 7 SRR B A B

K14 SREEEEHEEZIZFMER
HLrERERE|  fbHERE A RS B bR C fiLERE D HLERE E
R
SEEEAEH] Ao | B || B | B | B RS | B | RS | B
[KlF- s HEFEAH
0.074 | ¥pfEwiF I | 24 | 1.776 | 18 | 1.332 | 18 | 1332 | 24 | 1.776 | 18 | 1.332
0.032 | #RIEHTHI 6 0.192 | 12 | 0.384 6 0.192 | 12 | 0.384 6 0.192
0.031 | ffilym&Er5LrE | 12 | 0372 18 | 0558 | 12 | 0372 | 18 | 0.558 | 12 | 0.372
0.063 | HEBxIRE 6 0.378 | 30 | 1.890 | 30 | 1.890 6 0.378 | 30 | 1.890
0.049 | JRFSIEEL 6 0294 | 30 | 1470 | 24 | 1.176 6 0294 | 24 | 1.176
HEGHERE
0.098 5 17 | 1.666 | 24 | 2352 | 20 | 1960 | 13 | 1.274 | 21 | 2.058
= Fi=
| 0.044 ij‘%; i 18 10792 | 18 [ 0.792 | 18 | 0.792 | 30 | 1.320 | 30 | 1.320
i FLEAE ST
H 0.080 | KiFxE 24 11920 | 24 | 1920 | 18 | 1.440 | 24 | 1.920 | 24 | 1.920
=t -
e AR
& | 0.095 . 24 12280 | 24 | 2280 | 24 | 2280 | 18 | 1.710 | 24 | 2.280
N L
i EX 2l
LT
@i | 0.080 i 17 | 1.360 | 24 | 1.920 | 17 | 1.360 | 22 | 1.760 | 26 | 2.080
e fiE
EHEPN=E
& 0.052 nﬂx/\ o 16 | 0.832 | 24 | 1248 | 19 | 0988 | 16 | 0.832 | 23 | 1.196
%5 By
B 0.037 | Pt R Jpge | 18 | 0.666 | 18 | 0.666 | 12 | 0.444 | 18 | 0.666 | 24 | 0.888
3 | 0.059 | BATSHADL 15 [ 0.885 | 25 | 1475 | 14 | 0.826 | 16 | 0944 | 24 | 1.416
0.033 | JFRRHHERK 30 (0990 | 18 [ 0.594 | 24 | 0.792 | 30 | 0.990 6 0.198
{EHGE EL
0.035 18 [ 0.630 | 12 | 0420 | 12 | 0420 | 30 | 1.050 | 18 | 0.630
!
AR
0.055 : 17 {0935 | 23 | 1.265| 15 | 0.825| 16 | 0.880 | 23 | 1.265
%ﬁ
EHREE
0.082 o 24 1 1968 | 24 | 1.968 | 30 | 2460 | 24 | 1.968 | 24 | 1.968
HE SR 17.936 22.534 19.549 18.704 22.181

—211—




EtEER Frt=4 F=28 RE——=ZFA

R BREE S EErE A ERIAR - He RS R T U A A R R e R AT s R
B » B HEHIHEFF A = - Mohammed %2 A1) K Hosseini % A 1% 555 plfceots - Bt it
P EIEE A B P R ST S T RS IR IR » (b RIPS ST it SR o 4 Iy B B
TG ~ BB ErHE R o [ T STRRA I F 1 ek BN ] (Goren ! ) BRI
Z (Govindan B# Sivakumar 5% s Mohammed EA 1+ Hosseini £ A [62]) » AV IEEY)E
WERYIR S - (R SR RR T LB o ATFSEFERA TS EE | HEHIE FogYE
R HERFAE =+ B SR A SOBARS SR - JREIBE AR AR AR SR - (2
R S LIHERTRGAY ETR - [FIRF » Lieb B Lieb ™ 3TREWINGS » 3PL B F 15 fmBd:
TR » Meyer Y JREE T 2N B LS WISk H 2 B R B i ) -

B FEEEHB A E 2 AR AT R
51 FEERBOEAE

AH R EEEHEHMEEE A Rl A FREE S 7B T I TSGR 3 - 20 hET R
AL TR L AN B A A A A ~ it Sy BB AR o H PR R LA R T S T
TR - DARTEAL (E¥AL) <Rk B AT H AT 708 » S A RIRTEES 73 i
TIFE BN ABBRS 7R - HETEZE A Bl AR HoE DT Ry B
g e iR L FUEIRE E T - RHEBTTRE R A R &1 BN ER L ERE
FREfER I 6 (RO AR - DURGTEEB 2 H 258 - KRR FEH
Tt ER A FTE IR B R R R ~ R R IR BIR R A ] - RS A H CH
S HERAVHEIE TN, - 25 [ RIE R RS < SR B 0 S AT R T 0 il - AN
A AR T Ee o R R R AR SN - R DSt g = AT - R HEEET
Bl T SRt A T AN 15 s -

T Ll A AT B 0 i /T SR E AR - AR E DUREHE Bl Oy B A7 A e
— GG E Ry — KELEM B - IRERHREE A A EREE Ty 120,000 &
fiEt - 0 H s B R R S 1% — H P -

ABFFELUEZE A B H T R REEES TR T —) RS S 7 Hrry EE
BRELME - FEDUHr SRR IR (TE =~ TED) RN BRI - I
sz U FIFREAERS AL (incremental cost benefit ratio, ICBR) EELLHIBiES®R H&
AT - AR ALY 1 AEEEERE T E » O HEEE % — - H ICBR 315HEJ;
RATTFIR (SR 1)

Bi—B;
Ci—Cy

ICBR = 4)

—212—



# AT M2 R B ARSI B G 7 SRR B A B

rp

B RAEHE A SERHIBI ;
B BRI BB
i BEEETH A AR
Ci RSB E T SA B -

® 15 FEEEBAMALEHEHE

s % Ji % & A
— | EAPOREEE A SR T R HI AT IR -
S| RS I R LA R B R R L
_ | remEm R R R AL SRR (5412 ) LB
T | s TR R L R

EEBAESE—

FEEER T R HRTER ARSI - BP9 ESERE T S iR
1700 - RGRETIRBEI - B T (LRS- IO GE R = -2 T i B A sl 4t - HLaR{IE
JER L FUEIRE HENEAG 22 o NEREE L - GIERE BRI TESN - Roerids—bl
Atk o FRETT N TS - A IKIRHTRR T ECREEIESE - nIREE R R R - AR
TIBHRFIIE DL

REEXHPEAFET

REEGER A ER R FTEE SRR IR  IRBRRL S B AURA R - &t
R H O R b Sk - G SRR S LR < MR B 0% S TS R T 70 i - B
HHLHE R LR R S HAR B IR AL B A ANSR 16 AR - (R H-COR BRI /S8 L
R4 - fHEiERG B BELftIERS B TuiiR AHP J5ikRmdE g AR (8 SRS -

FHZR 16 g - fHiERsH ~ (R LB ftiEpary - IRB R 22 > WRPYK
BIESHE L] (BLFEd ~ 26 ~ 2rhlE i) EAIREL - I HHHBREA R RE
JrtesEr - KB BEHRGTEE - SHRER A IRBHIRRE AL E i S B rh - S G iRt =l
B TRGRFGERES - PHERG I R HEER CRYIRES IR AL B he Bk - Sl G TR
Pt P REFEEIRS - FrNAZHLER B RS E - RELFE - 226 - BREE ~ 2=
e B A ARG A - W H R AU P 100 iiERS [ 5 A SR
HORT G HL o EC A o B e - FE P W R R R AT

AL I T 5 RURRE TS R RS LIRS IR B B el - P RRFEE RS © F
AP EkE T EhERCFGEZ SR O T R OERC 5 e IRAE

—213—



EstdEF FA =4 S22 RE——=ZF/LA

Z-E i NERTER 50% - (LER B KR B 2 EERIBREY 25% 5 PHfERS £ K HEHERS
AEEEIL - PR - 2rhaVEtEEs - Ragstilfio Mm BEABREIHE T
fErgH ~ fhErs 2 ~ fErs ~ IRy B R HIbMERS E &3 -

K16 HEHZRBBIHUESH

5 4238
bz~ =21 2 ks
FefE ~ 2 Ib - BRE - 2 R
FefE ~ 2Ib - Er i
i~ B
2 =i
g B
HepE ~ =2 2 PR - mi
b~ B T = 2R Sl

N
B

mlw (U | A3 N|E

AEEBAEAE=:

FLE(EB T 2 = Fasta L RS i T BT 5 L 2R R R S L
R s TR e R < i o AR B — A B AR S R E R R - &
HRCHBLERG T iR £ B ER PR R e = IR T 2R 2 - AR TR - PR LR
74 B BHEERT E fE R AT AR 5L - BRI BN (0 P LR T (RS £ e iU
PPN - EE =R bR & T B ) WA A R TER AT SPLLE P Ry g TR
HAEFR 15% » 531 5,412 JUEHE © iFORFEES IO — O EFTERE - RN
MEATHS AT 25— BB TS 0B T 2 e N 5,412 R ZFESREEY - BRIk
TRy T REEE ST REIBEAE AL - SEM IR 2 2 i b TR At B i (A 52 - S
A HIT -

5.2 FEEEH SIS EFTE

AW FE L FEEAT S sl 7 S et R il B 2 Al B i (T o B T —8iat
MEEH MBI > A BRI G5 GRELHEC ISR —) ZRIIZEER © AH)
KB 3.2 BB TR Bt R G 2UaH A St E R B 5 - DL TRA RS o0
o AW LIFE R B AL RN - B — AR R — KETEAE - METEMR SR
120,000 AR - i HEE EMCE R ER S 1% — H A fasE - SRR E P HR R g & DL
—HEH -

—214—



# AT M2 R B ARSI B G 7 SRR B A B

FrRGEIT B E T L ARSI RANIH HE T AR 17 AR - i RA g s
Lhigan 18 Frns »

R 17 BREEEBDPELEZRAEDT

E S JiE— JiFE=
R NEEFEER AR $915,182,405 | $910,369,545 | $912,682,825
(;Eﬁg) SEHE R $59,760,000 | $59,760,000 | $65,150,352
- AHE I B $59,760,000 | $59,760,000 | $65,150,352
R IR ENEfHEE $3,781,000 $3,781,000 | $4,076,000
T (SR BRI R E $3,781,000 | $3,781,000 | $4,076,000
&(gﬁg) SR ARt $9,376,203 | $9,376,203 | $10,097,075
- B AR R R I $533,400 $533,400 $557,550
JRATIRE RIS A $0 $0 $2,300,100
i $1,052,174,008|$1,047,361,148|$1,064,090,254
* 18 FHEEEBHECHEZRAARLLER
JiFE— HE= HE=
A AIPEFEE A - ($4,812,860) ($2,499,580)
(im) P - 50 $5,390,352
= RHE - $0 $5,390,352
RN EIRHEE - $0 $295,000
RN ENEINEE - $0 $295,000
R R ENELEE - $0 $720,872
=
oy L1 A g e
(BEH) ﬁi“;;;?gi”fﬁﬁ — $0 $24,150
=
ﬁﬁﬁgzﬁg%m - $0 $2,300,100
ST - ($4,812,860) $11,916,246

FRGEEB AT RN TR B

7243

R

TR ET ARG R B RN 19 AR - K

WF9e 355 BB E TR iR CEBRZGE L 2R EuRG]) B+ 0R0UE - B ES
REECHUEM 8 /NRf ~ SHEEA BIEEN B R 4 /NEER IR S B IR E AT 20 738 - ol
LAk A T AR HE DURL - R W TR T AR By 2 25 T S S A R B 3.2 /]
i Pt B A Wl L B TR SRR A T T TR

—215—

R HAE RN 20 AR -



EtEER Frt=4 F=28 RE——=ZFA

K19 FRXEIBIEAEEEXREHRERITRHM

VE HHEZ FHFE=
fiRC R AN 42,577,752 35,612,533 35,086,925
CO, HliiE (7i/AH) 113,682,597.8 95,085,463.1 93,682,089.8
NOX itz Ga/AH) 374,969,488.5 313,628,894.4 309,000,022.4
SOX HEfitE (Fa/AH) 123,475.5 103,276.4 101,752.1

®20 JFAEABIELSESESTHILEHR

FiE— HE= HE=

e - FRE P T T E TS S 75,595 75,595 70,183
Al BB (4 5.382 5.382 4.997
A2 SRR (A 3.024 3.024 2.807
A3 HIRE B () 0.605 0.605 0.561

RLET S B T St T H LER DU S — T BMEME T2 S L - HURIRR 17~ &
18 ~ 5% 19 Rk 20 TR - HAREEBANZR 21 FrR o FEEE 0l T 2 H AR 5
#IZ (%) SRR AN 22 FoR » kg% 22 W - FEEEH iR
KITZE= RS AR LEE KR 1> TR AR e B FHE RO R - Hg R AL
F52.90

’2l FEEABAMAEZIWRIEER

HE— HE HE=
IEREZVER: o .
- EERAEI RS - $4,812,860 $2,499,580
(=)
R B ek A BRI S — $9,142,381 $9,832,281
IR(EH) TR 2 RN - $0 $4,388,050
HWasT = $13,955,241 $16,719,911

—216—




# AT M2 R B ARSI B G 7 SRR B A B

®22 FEEABALAEZIEESAL

AT RIHHE (2H) AR g 2= N
HE $4,812,860 $13,955,241 2.90
HE= $11,916,246 $16,719,911 1.40

5.3 EEEB AL ERBRR

FLE(EB T 2 R DA B RS L FTE TR I PO R B R TRTE R 25k - eI
{RFEE R AL IR TE I E L - BT 5 — G2 R R S I RERG Y bk P RS LB - PRl
ALE AN > HERIATE H SRR » Mgk 21 A RAEERTERA T - TR
W TZE— PR T AN 40.1071667 JT - il AR RIF T E 2 2 0.42% - 1.68% »
—HEH]Hi 4,812,860 JC (FHEFTE AT 40.1071667 JT X MEFEEHEE 120000) - FHF 15
SR > A BERE RS R TR TE e i B PRIRREST A S8k 1 TR N LB - T 55—
17588 6,965,219 /N B » SETMIAEHERUTSHLEESR CO, 1 18597134.73 o ~ NOx : 61340594.17
5e 52 SOx = 20199.14 35, » SEHEFEEEEE K CO, 2 154.98 53~ NOx : 511.17 53,2 SOx : 0.17
TL» SE TR R PR 16.36% » AHERHE- P EERIREE 76.1865083 JL.Zitt BEA -
—EE AR 9,142,381 JT (RRBERTERTE 76.1865083 JT X AEFL:EEEL 120000)

REAE AT e 2 =Rk T RIR 25 e e RS SR T Rt B PR TREEL B LR
A+ SRHME LR - S W ] AR E . 15% » $RET 5,412 MR ] —fLErs & ERGE
Jia BR TR B R AL AT DA O - IRl REAGE SR AR - SRR R
BB (R EE T2 SRR T ARERGERAET S LS - HERANTE H A
JigEEr  H SRR R AR B N - i BARE S HRR < B AR SR -+ I ELIKIE
RSB - EEURT TIRF R A A AN » 72 = MR GE A i S
20.8298333 It » SIS METEERE Z 0.22% - 0.87% » —FEIHA]HiE 2,499,580 7C (&
i FEE T 20.8298333 T X ARFEE R E 120000) - {H 2 B A 25 AH B o2 B A AT
12,115,726 7T - “PAIEFREGTHIEN 96.61 TG - SRR EVIHE SR < E FHEY 0.02% - 8.63% °

HREZZHRATN BB MR - BG5S —HHEER AT 9,832,281 NHL - D4
HEBGTY4EER, CO; : 20000508.09 57 ~ NOx : 65969466.14 53,5 SOx : 21723.40 57, » P45
AR EREE CO,:159.48 52~ NOx : 526.02 52 2 SOx: 0.17 o » =K A ie HEEY 17.59% -
FHES ARV AR RETSE 81.935675 TL LRt G RUAS - —HF IR RERBERA 9,832,281 JC (FFl
LT 81.935675 JT X FEEEEEE% 120000) ©

MBS » MERTTR =8 AREE Ty 1.40 » HORR T /75 (H2 HIGERE A LU
TIFE o o3 Lt 5% - E2 H B R FIF (e R < RSB TE S g B (R TR B 4
HE > ARERRAAR I ATISA] - FEEER A R R TTRE =R 1 R LRI R < s 7k
HE R R AL IR LIRSt AT

—217—



EtEER Frt=4 F=28 RE——=ZFA

i -+ =A
J\  iiA&MA

A AR MR A e B A - B AR E R R SRR oK R H 2852
FIER - ANfAT 5 KRB MR R RS S O fHRE R S 0 e R Tl (5 Ty MR A s B E A B
Rl o AWFFERE R RIBEER P SMER SO 2 B B R R - SEE eI 17 BRHER DU
R R SRR - I R AR R (e R IR T B R
IR - A0 H AT DRI et HERaREE R - Bh 2 RlRrEE SRy HER -
BT EH R MR SR IR AN E o AWFFENE ARG AT - ERESE G ARTTEZ
AEEEE MG T FEARAE S - LU AT e rh ArEE o RT3 0 il 7 SR A Bt
L AR L R T SRR AN LE A 1 JRRIARWTSER R FEE RS il T 5
R AT o DUERER ] IR 2~ RIRRE BB 2% - DU T B AR E R T T
BRI 2% o 1R
L. BRI R B s < R SRR D25 gk i M PR B s E e (L e e s B R T

5 BCRRE © AT FEiEE SRR B S 58RIz~ R (e R R - Al
FE R At RS MERL AT EREE SR OE iR FEAVIEERS - AWTFeRuAs REBUR B
BB A E R R 2 £ 2 RINFR - SRR DL " IR ) R R - HK
Fo THUEREST 1 < SR RAER MR RIDL T A REEIERE )T o iR B - HR T
LN > BEWRT R D E R R TR, -

2. FRAWTFERTEE L HERI R R HE R - $HEHMEZE A RIS S E 2R R B RS m tERS A B
C~ D 8 E ZJEaf i REUR - HRFo iRy « (HERE B (22.534) >{ILjER4 E (22.181)
>{ILJiERs C (19.549) >{iLfErs D (18.704) >fitJfErs A (17.936) - Hrpfitjgry B #EIFF2 (L
R E LR - (2 A HEBARRREA - I SR B R RO R EEE E R
IR Ry e ElsX S IR R S e 2 ~ NP H I Bk - TR R L it
JErsRE T ZIRIA - fRHERS E ZRRE ORI EL LR B AT - HAERIHER R E 2
fEHTI ~ A AEFREERET TSGR A B EEEMAR - B ARG R i ERE B -

3. HRTS B RE A E G T2 - BB B R L AT TR R AR AT - RIS
IREASAS 2 o3 AT 5 i TRBE AT S L T 2 R Al » AW TRt A2 - LA
EFRAFHAIEEEAZ AR (75 —) 1ERERETZELGE T - & R RS
156 H RS AIRER TR ~ e ~ sl it e - FEOREVIINE: - EVIIRT TR
TMERAS ~ 5B A5 a ~ BB TRl D 2t BGE R 2 A5 B R R e 0 i
T3 R R FH 25 (RO P o R T T I e M B PR TR ST 2 1 - A TS PR P S A
AR TR TTEZZERSARIEE R 1 - JRRIARW St L BRE TR R iIA T -

AWtge EZ LR A ER e E R iRR B 5 e R ki e a2
f o M DAURAAR TS T B < FEEEES 0 - A RN FERIRT e R I 1A FI B
AR - SRR e TR DR 275

—218—



# AT M2 R B ARSI B G 7 SRR B A B

- ARSI R A B v AR - (B E RS R IR A 2 A RIS - RAER & BN SMERR
fip B R - EEERENTIE T RORFARIE S - B4 RIEAE 2B - SMERERTRE - DL
KAQREREEHE - nIERTERE R E At -

- AWPeEE B LA A RIFTE R It o et 5 SR 2 AR s - bl =2
chol ~ TR ] & B AR AT 0 BO A - R AT ] LU SRR AN RIS
R R > BIA0 - AAZERE ~ BEOFE R AU SRR LRHAG - BhSh > AR
A3 > LB P SRR TN (] - IR AT I8 il DR A R AR < AR TP 1
P RG R KT iR -

- AR AT A - A A RS AR AT S E TSR B I B B AR IS E R SR LE B
TINT ARG AT AT FE A BB S A T R S R SRR DI T 04T BERSIR B
SEEE ©

- AW HERIRY R YERIBER R — 20 (B2 KR BEEE R 1 KRR
IR HE IR A e e AR A R B2 MR R - R AP eI ER (R b T 5 e m] DA
R E T Ry — 2 -

- HERIERHERQ Z BV ERLE IR RGN n] DU A » LUBARIBA [F] SEski (e p g2
INELSEE AT -

W

EX

@

. Xue, Z., Lin, H. and You, J., “Local Container Drayage Problem with Truck Platooning Mode”,
Transportation Research Part E: Logistics and Transportation Review, Vol. 147, 102211, 2021.

. RBEREEMTIAT 0 2018 FEEBEEERE - K 108 4 -
3. SEEEHFTF - ERHERERE-HE - R 1094 -
. Song, Y., Zhang, J., Liang, Z. and Ye, C., “An Exact Algorithm for the Container Drayage

Problem under A Separation Mode”, Transportation Research Part E: Logistics and
Transportation Review, Vol. 106, 2017, pp. 231-254.

. Wong, E. Y. C, Tai, A. H. and So, S., “Container Drayage Modelling with Graph
Theory-based Road Connectivity Assessment for Sustainable Freight Transportation in New
Development Area”, Computers & Industrial Engineering, Vol. 149, 106810, 2020.

. Chen, R., Chen, S., Cui, H. and Meng, Q., “The Container Drayage Problem for
Heterogeneous Trucks with Multiple Loads: A Revisit”, Transportation Research Part E:
Logistics and Transportation Review, Vol. 147, 102241, 2021.

. Melander, L. and Lind, F., “A Start-up’s Collaboration in Networks for Sustainable Freight
Transport: A Micro-meso-macro Approach to Innovation”, Supply Chain Management, Vol.
27,No. 7,2022, pp. 211-222.

. Abbasi, M. and Nilsson, F., “Developing Environmentally Sustainable Logistics: Exploring

—219—



EHHLEF FE =% =8 BRE——=Z%/A

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Themes and Challenges from a Logistics Service Providers’ Perspective”, Transportation
Research Part D: Transport and Environment, Vol. 46, 2016, pp. 273-283.

Elkington, J., “Towards the Sustainable Corporation: Win-win-win Business Strategies for
Sustainable Development”, California Management Review, Vol. 36, No. 2, 1994, pp.
90-100.

Slaper, T. F. and Hall, T. J., “The Triple Bottom Line: What Is It and How Does It Work?”
Indiana Business Review, Vol. 86, No. 1, 2011, pp. 4-8.

Mohammed, A., Setchi, R., Filip, M., Harris, I. and Li, X., “An Integrated Methodology for a
Sustainable Two-stage Supplier Selection and Order Allocation Problem”, Journal of
Cleaner Production, Vol. 192, No.10, 2018, pp. 99-114.

Demirtas, E. A. and Ustiin, O., “An Integrated Multiobjective Decision Making Process for
Supplier Selection and Order Allocation”, Omega, Vol. 36, No. 1, 2008, pp. 76-90.

Goren, H. G., “A Decision Framework for Sustainable Supplier Selection and Order
Allocation with Lost Sales”, Journal of Cleaner Production, Vol. 183, 2018, pp. 1156-1169.

Clintworth, M., Boulougouris, E. and Lee, B. S., “Combining Multicriteria Decision
Analysis and Cost—benefit Analysis in the Assessment of Maritime Projects Financed by the
European Investment Bank”, Maritime Economics & Logistics, Vol. 20, No. 1, 2018, pp.
29-47.

Macharis, C. and Bontekoning, Y. M., “Opportunities for OR in Intermodal Freight
Transport Research: A Review”, European Journal of Operational Research, Vol. 153, No.
2, 2004, pp. 400-416.

Notteboom, T. E. and Rodrigue, J. P., “Port Regionalization: Towards a New Phase in Port
Development”, Maritime Policy & Management, Vol. 32, No. 3, 2005, pp. 297-313.

Giusti, R., Manerba, D., Bruno, G. and Tadei, R., “Synchromodal Logistics: An Overview of
Critical Success Factors, Enabling Technologies, and Open Research Issues”, Transportation
Research Part E: Logistics and Transportation Review, Vol. 129, 2019, pp. 92-110.

Forslund, H., Bjorklund, M. and Svensson Ulgen, V., “Challenges in Extending
Sustainability Across a Transport Supply Chain”, Supply Chain Management, Vol. 27, No. 7,
2022, pp. 1-16.

Yeo, H. J., “Geography of Mergers and Acquisitions in the Container Shipping Industry”,
The Asian Journal of Shipping and Logistics, Vol. 29, No. 3, 2013, pp. 291-314.

Ng, A. S. F., “Container Flows and Empty Container Repositioning”, In: Song, D.-W. and
Panayides, P. M. (Ed.), Maritime Logistics, Emerald Group Publishing Limited, Bingley,
2012, pp. 29-48.

L~ PSR -~ pheni - T BB ERIEE TS RO RS .  AFEREET -
H26% 0 A B 1074 H 1-56 ¢

Lam, J. S. L., “Patterns of Maritime Supply Chains: Slot Capacity Analysis”, Journal of
Transport Geography, Vol. 19, No. 2, 2011, pp. 366-374.

v

Song, D. P., Container Logistics and Maritime Transport, 1st Ed., Routledge, London, 2021.

—220—



# AR AR AR B LR B 2 PE B EAETS A

24.

25

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

MergeGlobal, “Insomnia: Why Challenges Facing the World Container Industry Make for
More Nightmares than They Should”, American Shipper, July, 2008, pp. 68-85.

.Lee, C. Y. and Song, D. P., “Ocean Container Transport in Global Supply Chains: Overview

and Research Opportunities”, Transportation Research Part B: Methodological, Vol. 95,
2017, pp. 442-474.

Xue, Z., Zhang, C., Lin, W. H., Miao, L. and Yang, P., “A Tabu Search Heuristic for the
Local Container Drayage Problem under a New Operation Mode”, Transportation Research
Part E: Logistics and Transportation Review, Vol. 62,2014, pp. 136-150.

REEGERCA > BREERRBRAKE - KB 93 4 -
Escudero-Santana, A., Mufiuzuri, J., Cortés, P. and Onieva, L., “The One Container Drayage

Problem with Soft Time Windows”, Research in Transportation Economics, Vol. 90,
100884, 2021.

Lacity, M. C., Solomon, S., Yan, A. and Willcocks, L. P., “Business Process Outsourcing
Studies: A Critical Review and Research Directions”, Journal of Information Technology,
Vol. 26, No. 4, 2011, pp. 221-258.

Lacity, M. C., Khan, S. A. and Yan, A., “Review of the Empirical Business Services
Sourcing Literature: An Update and Future Directions”, Journal of Information Technology,
Vol. 31, No. 3, 2016, pp. 269-328.

Erber, G. and Sayed-Ahmed, A., “Offshore Outsourcing-A Global Shift in the Present IT
Industry”, Intereconomics, Vol. 40, No. 2, 2005, pp. 100-112.

Lin, Y. T, Lin, C. L., Yu, H. C. and Tzeng, G. H., “A Novel Hybrid MCDM Approach for
Outsourcing Vendor Selection: A Case Study for a Semiconductor Company in Taiwan”,
Expert Systems with Applications, Vol. 37, No. 7, 2010, pp. 4796-4804.

Modibbo, U. M., Hassan, M., Ahmed, A. and Ali, 1., “Multi-criteria Decision Analysis for
Pharmaceutical Supplier Selection Problem Using Fuzzy TOPSIS”, Management Decision,
Vol. 60, No. 3, 2022, pp. 806-836.

Lopatin, A., Ishchenko, N., Filimonova, O. and Rudenko, N., “Criteria for Evaluating and
Selecting Suppliers for Maritime Enterprises”, MATEC Web of Conferences, Vol. 339,
01009, 2021.

Taherdoost, H. and Brard, A., “Analyzing the Process of Supplier Selection Criteria and
Methods”, Procedia Manufacturing, Vol. 32,2019, pp. 1024-1034.

Cusumano, M. A. and Takeishi, A., “Supplier Relations and Management: A Survey of
Japanese, Japanese-Transplant, and US Auto Plants”, Strategic Management Journal, Vol.
12, No. 8, 1991, pp. 563-588.

Min, H., “International Supplier Selection: A Multi-Attribute Utility Approach”,
International Journal Physical Distribution & Logistics Management, Vol. 24, No. 5, 1994,
pp. 24-33.

Choi, T. Y. and Hartley, J. L., “An Exploration of Supplier Selection Practices Across the
Supply Chain”, Journal of Operations Management, Vol. 14, No. 4, 1996, pp. 333-343.

—221—



EHHLEF FE =% =8 BRE——=Z%/A

39.

40.

41.

42.

43.

44,

45.

46.

47

48.

49.

50.

51.

52.

Smith, J. M., “Item Selection for Global Purchasing”, European Journal of Purchasing &
Supply Management, Vol. 5, No. 3-4, 1999, pp. 117-127.

Braglia, M. and Petroni, A., “A Quality-Assurance Oriented Methodology for Handling
Trade-offs in Supplier Selection”, International Journal of Physical Distribution & Logistics
Management, Vol. 30, No. 2, 2000, pp. 96-111.

Narasimhan, R., Talluri, S. and Mendez, D., “Supplier Evaluation and Rationalization Via
Data Envelopment Analysis: An Empirical Examination”, Journal of Supply Chain
Management, Vol. 37, No. 2, 2001, pp. 28-37.

Zsidisin, G. A. and Siferd, S. P., “Environmental Purchasing: A Framework for Theory
Development”, European Journal of Purchasing & Supply Management, Vol. 7, No. 1, 2001,
pp. 61-73.

Bottani, E. and Rizzi, A., “A Fuzzy Multi-Attribute Framework for Supplier Selection in an
E-procurement Environment”, International Journal of Logistics: Research and Applications,
Vol. 8, No. 3, 2005, pp. 249-266.

Talluri, S. and Narasimhan, R., “A Note on “A Methodology for Supply Base Optimization”,
IEEFE Transactions on Engineering Management, Vol. 52, No. 1, 2005, pp. 130-139.

Chen, Y. M. and Huang, P. N., “Bi-negotiation Integrated AHP in Suppliers Selection”,
International Journal of Operations & Production Management, Vol. 27, No. 11, 2007, pp.
1254-1274.

Ho, W., Xu, X. and Dey, P. K., “Multi-Criteria Decision Making Approaches for Supplier
Evaluation and Selection: A Literature Review”, European Journal of Operational Research,
Vol. 202, No. 1, 2010, pp. 16-24.

. Humphreys, P. K., Wong, Y. K. and Chan, F. T. S., “Integrating Environmental Criteria into

the Supplier Selection Process”, Journal of Materials Processing Technology, Vol. 138, No.
1-3, 2003, pp. 349-356.

Lieb, K. J. and Lieb, R. C., “Environmental Sustainability in the Third-party Logistics (3PL)
Industry”, International Journal of Physical Distribution & Logistics Management, Vol. 40,
No. 7, 2010, pp. 524-533.

Igarashi, M., de Boer, L. and Fet, A. M., “What Is Required for Greener Supplier Selection?
A Literature Review and Conceptual Model Development”, Journal of Purchasing and
Supply Management, Vol. 19, No. 4, 2013, pp. 247-263.

Govindan, K., Khodaverdi, R. and Jafarian, A., “A Fuzzy Multi Criteria Approach for
Measuring Sustainability Performance of a Supplier Based on Triple Bottom Line
Approach”, Journal of Cleaner Production, Vol. 47,2013, pp. 345-354.

Awasthi, A., Govindan, K. and Gold, S., “Multi-tier Sustainable Global Supplier Selection
Using a Fuzzy AHP-VIKOR Based Approach”, International Journal of Production
Economics, Vol. 195, No.4, 2018, pp. 106-117.

Cui, L., Wu, H. and Dai, J., “Modelling Flexible Decisions about Sustainable Supplier
Selection in Multitier Sustainable Supply Chain Management”, International Journal of
Production Research ,Vol. 61, Iss. 14, 2023, pp. 4603-4624, DOI: 10.1080/00207543.

—222—



# AR AR AR B LR B 2 PE B EAETS A

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

2021.1924412.

Aissaoui, N., Haouari, M. and Hassini, E., “Supplier Selection and Order Lot Sizing
Modeling: A review”, Computers & Operations Research, Vol. 34, No. 12, 2007, pp.
3516-3540.

Acar Alagoz, B., Testik, M. C. and Dinler, D., “Supplier Management by Distributing Orders
among New and Existing Suppliers: The Methodology and Its Application to a Fast Fashion
Company”, Journal of Fashion Marketing and Management, Vol. 26, No. 5, 2022, pp.
813-831.

Ahmad, M. T., Firouz, M. and Mondal, S., “Robust Supplier-selection and Order-Allocation
in Two-echelon Supply Networks: A Parametric Tolerance Design Approach”, Computers &
Industrial Engineering, Vol. 171, 2022, 108394.

Islam, S., Amin, S. H. and Wardley, L. J., “Machine Learning and Optimization Models for
Supplier Selection and Order Allocation Planning”, International Journal of Production
Economics, Vol. 242, 2021, 108315.

Islam, S., Amin, S. H. and Wardley, L. J., “Supplier Selection and Order Allocation Planning
Using Predictive Analytics and Multi-objective Programming”, Computers & Industrial
Engineering, Vol. 174, 2022, 108825.

Kannan, D., Khodaverdi, R., Olfat, L., Jafarian, A. and Diabat, A., “Integrated Fuzzy Multi
Criteria Decision Making Method and Multi-objective Programming Approach for Supplier
Selection and Order Allocation in a Green Supply Chain”, Journal of Cleaner Production,
Vol. 47,2013, pp. 355-367.

Govindan, K. and Sivakumar, R., “Green Supplier Selection and Order Allocation in a
Low-carbon Paper Industry: Integrated Multi-criteria Heterogeneous Decision-making and
Multi-objective Linear Programming Approaches”, Annals of Operations Research, Vol. 238,
2016, pp. 243-276.

Hamdan, S. and Cheaitou, A., “Supplier Selection and Order Allocation with Green Criteria:
An MCDM and Multi-objective Optimization Approach”, Computers & Operations
Research, Vol. 81, 2017, pp. 282-304.

Mohammed, A., Harris, I. and Govindan, K., “A Hybrid MCDM-FMOO Approach for
Sustainable Supplier Selection and Order Allocation”, International Journal of Production
Economics, Vol. 217, 2019, pp. 171-184.

Hosseini, Z. S., Flapper, S. D. and Pirayesh, M., “Sustainable Supplier Selection and Order
Allocation under Demand, Supplier Availability and Supplier Grading Uncertainties”,
Computers & Industrial Engineering, Vol. 165, 2022, 107811.

Ho, W. and Ma, X., “The State-of-the-art Integrations and Applications of the Analytic
Hierarchy Process”, European Journal of Operational Research, Vol. 267, No. 2, 2018, pp.
399-414.

Saaty, T. L., “How to Make a Decision: The Analytic Hierarchy Process”, European Journal
of Operational Research, Vol. 48, No. 1, 1990, pp. 9-26.

Saaty, T. L., “Decision Making with the Analytic Hierarchy Process”, International Journal

—223—



EHHLEF FE =% =8 BRE——=Z%/A

66.
67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

of Services Sciences, Vol. 1, No. 1, 2008, pp. 83-98.
Saaty, T. L., The Analytic Hierarchy Process, McGraw-Hill, New York, 1980.

Saaty, T. L., “Homogeneity and Clustering in AHP Ensures the Validity of the Scale”,
European Journal of Operational Research, Vol. 72, No. 3, 1994, pp. 598-601.

Hruska, R., Prdsa, P. and Babi¢, D., “The Use of AHP Method for Selection of Supplier”,
Transport, Vol. 29, No. 2, 2014, pp. 195-203.

Chai, J., Liu, J. N. and Ngai, E. W., “Application of Decision-making Techniques in Supplier
Selection: A Systematic Review of Literature”, Expert Systems with Applications, Vol. 40,
No. 10, 2013, pp. 3872-3885.

Ahmad, S. and Tahar, R. M., “Selection of Renewable Energy Sources for Sustainable
Development of Electricity Generation System Using Analytic Hierarchy Process: A Case of
Malaysia”, Renewable Energy, Vol. 63, 2014, pp. 458-466.

Chatzimouratidis, A. 1. and Pilavachi, P. A., “Technological, Economic and Sustainability
Evaluation of Power Plants Using the Analytic Hierarchy Process”, Energy Policy, Vol. 37,
No. 3, 2009, pp. 778-787.

Ren, J. and Dong, L., “Evaluation of Electricity Supply Sustainability and Security:
Multi-criteria Decision Analysis Approach”, Journal of Cleaner Production, Vol. 172, 2018,
pp. 438-453.

Ramanathan, R., “A Note on the Use of the Analytic Hierarchy Process for Environmental
Impact Assessment”, Journal of Environmental Management, Vol. 63, No. 1, 2001, pp.
27-35.

Ananda, J. and Herath, G., “The Use of Analytic Hierarchy Process to Incorporate
Stakeholder Preferences into Regional Forest Planning”, Forest Policy and Economics, Vol.
5, No. 1, 2003, pp. 13-26.

Gupta, S., Dangayach, G. S., Singh, A. K. and Rao, P. N., “Analytic Hierarchy Process
(AHP) Model for Evaluating Sustainable Manufacturing Practices in Indian Electrical Panel
Industries”, Procedia-Social and Behavioral Sciences, Vol. 189, 2015, pp. 208-216.

Kolotzek, C., Helbig, C., Thorenz, A., Reller, A. and Tuma, A. “A Company-oriented Model
for the Assessment of Raw Material Supply Risks, Environmental Impact and Social
Implications”, Journal of Cleaner Production, Vol. 176, 2018, pp. 566-580.

Mathivathanan, D., Govindan, K. and Haq, A. N., “Exploring the Impact of Dynamic
Capabilities on Sustainable Supply Chain Firm's Performance Using Grey-analytical
Hierarchy Process”, Journal of Cleaner Production, Vol. 147,2017, pp. 637-653.

Piadeh, F., Alavi-Moghaddam, M. R. and Mardan, S., “Assessment of Sustainability of a
Hybrid of Advanced Treatment Technologies for Recycling Industrial Wastewater in
Developing Countries: Case Study of Iranian Industrial Parks”, Journal of Cleaner
Production, Vol. 170, 2018, pp. 1136-1150.

Mangla, S. K., Govindan, K. and Luthra, S., “Prioritizing the Barriers to Achieve Sustainable
Consumption and Production Trends in Supply Chains Using Fuzzy Analytical Hierarchy

—224—



# AR AR AR B LR B 2 PE B EAETS A

80.

81.

82.
83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Process”, Journal of Cleaner Production, Vol. 151, 2017, pp. 509-525.

LHGE - T ARG TE ARSI ik L B RAHEESFT] 5 6 L0 5 3
H - BE] 107 42 » H 26-39 -
Gils, J. A., Piersma, T., Dekinga, A. and Dietz, M. W., “Cost-benefit Analysis of

Mollusc-eating in a Shorebird II. Optimizing Gizzard Size in the Face of Seasonal Demands”,
Journal of Experimental Biology, Vol. 206, No. 19, 2003, pp. 3369-3380.

Mishan, E. J. and Quah, E., Cost-Benefit Analysis, 5Sth Edition, London, Routledge, 2007.

de Rus, G., Socorro, M. P., Valido, J. and Campos, J., “Cost-benefit Analysis of Transport
Projects: Theoretical Framework and Practical Rules”, Transport Policy, Vol. 123, 2022, pp.
25-39.

Diakoulaki, D. and Karangelis, F., “Multi-criteria Decision Analysis and Cost-benefit
Analysis of Alternative Scenarios for the Power Generation Sector in Greece”, Renewable
and Sustainable Energy Reviews, Vol. 11, No. 4, 2007, pp. 716-727.

Koopmans, C. and Mouter, N., “Cost-benefit analysis”, In: Mouter, E. (Ed.), Standard
Transport Appraisal Methods, Advances in Transport Policy and Planning, Vol. 6, Elsevier
Inc., Cambridge, 2020, pp. 1-42.

Lavee, D. and Parsha, A., “Cost-benefit Analyses of Policy Tools to Encourage the Use of
Plug-in Electric Vehicles”, Transportation Research Interdisciplinary Perspectives, Vol. 11,
2021, 100404.

Guerrieri, M., “Hyperloop, HeliRail, Transrapid and High-speed Rail Systems. Technical
Characteristics and Cost-benefit Analyses”, Research in Transportation Business &
Management, Vol. 43,2022, 100824.

Jayasena, A., Hewage, K., Siddiqui, O. and Sadiq, R., “Socio-economic and Environmental
Cost-benefit Analysis of Passive Houses: A Life Cycle Perspective”, Journal of Cleaner
Production, Vol. 373, 2022, 133718.

Secundo, G., Magarielli, D., Esposito, E. and Passiante, G., “Supporting Decision-making in
Service Supplier Selection Using a Hybrid Fuzzy Extended AHP Approach: A Case Study”,
Business Process Management Journal, Vol. 23 No. 1, 2017, pp. 196-222.

Darko, A., Chan, A. P. C., Ameyaw, E. E., Owusu, E. K., Pdrn, E. and Edwards, D. J.,
“Review of Application of Analytic Hierarchy Process (AHP) in Construction”,
International Journal of Construction Management, Vol. 19, No. 5, 2019, pp. 436-452.
BSME - pRINETAEEE MBI (L) - IRyl - 2t - RE 105 £ -

Hsu, Y. C., Lu, H. A. and Chu, C. W., “Evaluating and Selecting Maritime Suppliers”,
Maritime Policy & Management, Vol. 43, No. 1, 2016, pp. 39-58.

Aguezzoul, A., “Third-party Logistics Selection Problem: A Literature Review on Criteria
and Methods”, Omega, Vol. 49, 2014, pp. 69-78.

Meyer, T., “Decarbonizing Road Freight Transportation — A Bibliometric and Network
Analysis”, Transportation Research Part D: Transport and Environment, Vol. 89, 2020,
102619.

—225—



EHHLEF FE =% =8 BRE——=Z%/A

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.
108.

1009.

BREEH » T DU otk i i e pa s - D i@ A "l Rl - BT AR
BRI T 5% TR B B B i -3 L » IR 101 4F -

BRI T EEEUE A BRI AR RIS BRI R 2 T L 0 BN R R R
HELZRETEm S 0 R 107 4 -

IRAIE - TR =Y A B Ak BT R R 2 T ) o BRI KRB A R
EHEZE S 0 KRB 104 4 -

Creative Decisions Foundation, “Tutorial on Hierarchical Decision Models (AHP)”,

https://www.superdecisions.com/sd_resources/v28 man03.pdf, 2022, Accessed on May 16,
2022.

Lai, K. H., Lun, V. Y., Wong, C. W. and Cheng, T. C. E., “Green Shipping Practices in the
Shipping Industry: Conceptualization, Adoption, and Implications”, Resources,
Conservation and Recycling, Vol. 55, No. 6, 2011, pp. 631-638.

TiEE > EEE - TIEEHRGIR B Ak TSR, o MEST - 5E 21
& B3 KB 101 4 H 2543 -

Bowersox, D. J. and Closs, D. J., Logistical Management.: The Integrated Supply Chain
Process, MCGraw-Hill, 1996.

3]

Fawcett, S. E. and Cooper, M. B., “Logistics Performance Measurement and Customer
Success”, Industrial Marketing Management, Vol. 27, No. 4, 1998, pp. 341-357.

Frazelle, E., Supply Chain Strategy: The Logistics of Supply Chain Management,
McGraw-Hill, New York, 2002.

TR E B AR BRI BB AT AR U EERFM (97 FiR) -
R 97 £ -

EAZRIE - T RIS E R E R RIS AT ) B R U R R
AL KB 105 &

R 0 T EEg LR A R e s s L, - B R R R R R R
PRS- R 107 4 -

AGEAGERTERT - 108 FRBEREEREBEWSTETFM (B - KED 110 4 -
TR BOR RS - EEERUSREHNE [TEDSU ] BE—HEEH A FM - K 111
o

BRAR RS - " iER R BRI AR AU & AR AT o BIN AGE AR
Ty B E BER A R S - R 101 4 -

—226—



