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SaPPaQIaWWQLQJ

TLWHO
MaUNHW PRWHQWLaO IRU AXWRQRPRXV TUXcNV - AQ E[WHQVLYH SWXd\ LQ WKH PLddOH RI a THcKQRORJ\ SKLIW

F|UIaWWaUH
JRQaWaQ AUQOXQd
JRaNLP WaKO

ANadHPLVN HaQdOHdaUH
IQJHOa EORIVVRQ
F|UHOlVaUH, PURdXNWLRQVHNRQRPL
LXQdV UQLYHUVLWHW

HaQdOHdaUH Sn IaOOI|UHWaJHW
HaQdOHdaUHQ NRPPHU aY NRQNXUUHQVPlVVLJa VNlO bHQlPQaV ³The SXSeUYiVRU´
SlOMaQVYaULJ, AYdHOQLQJ X
FaOOI|UHWaJHW NRPPHU aY NRQNXUUHQVPlVVLJa VNlO bHQlPQV ³The CaVe CRmSan\´

BaNJUXQd
DHQ JORbaOa WUaQVSRUWLQdXVWULQ VWnU LQI|U QlVWa VWRUa WHNQRORJLVNa VNLIWH; LQI|UaQdHW aY VMlOYN|UaQdH
IRUdRQ. DHWWa VNLIWH NaQ JUadYLV HOLPLQHUa bHKRYHW aY I\VLVNa cKaXII|UHU, |Na VlNHUKHWHQ RcK I|UblWWUa
IOH[LbLOLWHWHQ. DlUPHd lQdUaV JUXQdSULQcLSHUQa I|U LQdXVWULQ L VWRUW. SMlOYN|UaQdH I|UYlQWaV OaVWbLOaU
NRPPHU LPSOHPHQWHUaV LQRP bHJUlQVadH RPUndHQ PHd SULYaW YlJ I|U aWW dlUHIWHU VXccHVVLYW aQYlQdaV
I|U OlQJUH WUaQVSRUWHU Sn SXbOLN YlJ L WaNW PHd aWW OaJVWLIWQLQJHQ WLOOnWHU dHW.

S\IWH
S\IWHW PHd VWXdLHQ lU aWW LdHQWLILHUa, bHVNULYa RcK aQaO\VHUa WHNQRORJLVNLIWHQ RcK WHNQRORJLVNa bHKRY
LQRP WUaQVSRUWLQdXVWULQ. SWXdLHQ lPQaU aWW YlUdHUa PaUNQadVSRWHQWLaOHQ, VaPW XQdHUV|Na KXU HQ µILUVW
PRYHU¶ NaQ H[SORaWHUa VMlOYN|UaQdH IRUdRQ Sn blVWa VlWW.

MHWRd
DHQQa XSSVaWV aQYlQdHU HQ K\bULd PHOOaQ HWW bHVNULYaQdH RcK HWW XWIRUVNaQdH WLOOYlJaJnQJVVlWW. TKH
CaVH CRPSaQ\ aQYlQdV VRP dHW KXYXdVaNOLJa VWXdLHRbMHNWHW, WLOOVaPPaQV PHd IOHUWaOHW aQdUa I|UHWaJ
dlU OlPSOLJKHWHQ I|U TKH CaVH CRPSaQ\V SURdXNWHU RcK WMlQVWHU VWXdHUaV QlUPaUH.

AYJUlQVQLQJaU
DHQQa VWXdLH lU aYJUlQVad WLOO aWW HQbaUW bHKaQdOa NRUWa WUaQVSRUWHU (V.N. ³FLUVW MLOH DHOLYHU\´) LQRP
KaPQaU RcK ORJLVWLNcHQWHU (YLONHW RcNVn LQQHIaWWaU LQWHUQ ORJLVWLN KRV WLOOYHUNaQdH I|UHWaJ) L HQ
B2B-NRQWH[W. IQJHQ KlQV\Q KaU WaJLWV WLOO OHJaOa aVSHNWHU HOOHU WLOO SROLWLVNa UHJXOaWLRQHU, YLONHW PHd
aQdUa RUd LQQHblU aWW dHVVa LQWH LQWH VHV VRP bHJUlQVQLQJ I|U aWW LPSOHPHQWHUa VMlOYN|UaQdH O|VQLQJaU
LQRP dH YaOda VHJPHQWHQ.
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SOXWVaWV
BaVHUaW Sn dHQ LQVaPOadH LQIRUPaWLRQHQ RcK dHQ XWI|Uda aQaO\VHQ lU VOXWVaWVHQ aWW VMlOYN|UaQdH
OaVWbLOaU lU Sn YlJ LIUnQ HQ XWRSL WLOO YHUNOLJKHW. THNQRORJLVNLIWHW VRP NRPPHU PHd VMlOYN|UaQdH
IRUdRQ KaU bHd|PWV aWW bHILQQa VLJ L HQ EUa Rf FeUmenW dlU I|UHWaJ NRQNXUUHUaU RP aWW XWYHcNOa Whe
DRminanW DeVign. EWW VXbVWaQWLHOOW PaUNQadVYlUdH KaU LdHQWLILHUaWV I|U TKH CaVH CRPSaQ\ LQRP bndH
KaPQVHJPHQWHW RcK VHJPHQWHW I|U SURdXcHUaQdH I|UHWaJ, VaPWLdLJW VRP PaUNQadVYlUdHW I|U
ORJLVWLNcHQWHU bHd|PV YaUa bHJUlQVaW WLOO VW|UUH IO\JSOaWVHU. FRUWVlWWQLQJVYLV lU AXWRmaWiRn
UeadineVV-QLYnQ K|J LQRP aOOa VHJPHQW VRP XQdHUV|NWV, lYHQ RP QLYnQ YaULHUaU IUnQ IaOO WLOO IaOO. DH
IaNWRUHU VRP KaU LdHQWLILHUaWV VRP JHPHQVaPPa CXVWRmeU dUiYeUV LQRP VHJPHQWHQ lU
NRVWQadVUHdXcHULQJ, HIIHNWLYLWHW RcK KnOObaUKHW.

N\cNHORUd
SMlOYN|UaQdH IRUdRQ, AXWRPaWLRQ RHadLQHVV, MaUNQadVYlUdHULQJ, THNQRORJLVNLIWH, IQQRYaWLRQVWHRUL,
THNQRORJLVWUaWHJL, GORbaO TUaQVSRUW, FLUVW MLOH DHOLYHU\.

Jonatan Arnlund
iii



AbVWUacW

TLWOH
MaUNHW PRWHQWLaO IRU AXWRQRPRXV TUXcNV - AQ E[WHQVLYH SWXd\ LQ WKH PLddOH RI a THcKQRORJ\ SKLIW

AXWKRUV
JRQaWaQ AUQOXQd
JRaNLP WaKO

AcadHPLc SXSHUYLVRU
IQJHOa EORIVVRQ
LHcWXUHU, PURdXcWLRQ MaQaJHPHQW
LXQd UQLYHUVLW\

SXSHUYLVRU TKH CaVH CRPSaQ\
TKH VXSHUYLVRU ZLOO, dXH WR cRPSHWLWLYH UHaVRQV, bH UHIHUUHd WR aV WKH ³SXSeUYiVRU´
HHad RI SaOHV, DHSaUWPHQW X
TKH caVH cRPSaQ\ ZLOO, dXH WR cRPSHWLWLYH UHaVRQV, bH UHIHUUHd WR aV ³The CaVe CRmSan\´

BacNJURXQd
TKH JORbaO WUaQVSRUW LQdXVWU\ VWaQdV LQ IURQW RI WKH QH[W bLJ WHcKQRORJ\ VKLIW; WKH LPSOHPHQWaWLRQ RI
aXWRQRPRXV YHKLcOHV. TKLV VKLIW PLJKW UHPRYH WKH SK\VLcaO dULYHU IURP WKH WUXcN, LQcUHaVH VaIHW\ aQd
LPSURYH IOH[LbLOLW\. TKLV ZLOO PRVW OLNHO\ cKaQJH WKH IXQdaPHQWaOV RI WKH WUaQVSRUWaWLRQ LQdXVWU\.
AXWRQRPRXV WUXcNV aUH aQWLcLSaWHd WR bH LPSOHPHQWHd IRU VKRUW dLVWaQcH WUaQVSRUWaWLRQ LQ JaWHd aUHaV
ZLWK SULYaWH URadV aQd WKHQ JUadXaOO\ bH LPSOHPHQWHd IRU ORQJHU dLVWaQcH WUaQVSRUWaWLRQ RQ SXbOLc
URadV RQcH WKH OHJLVOaWLRQ aOORZV LW.

PXUSRVH
TKH SXUSRVH RI WKLV VWXd\ LV WR LdHQWLI\, dHVcULbH aQd aQaO\VH WHcKQRORJ\ VKLIWV aQd QHHdV ZLWKLQ WKH
LQdXVWU\ RI WUaQVSRUWaWLRQ. FXUWKHUPRUH, WR aVVHVV WKH PaUNHW SRWHQWLaO aQd WR H[SORUH KRZ a ILUVW
PRYHU caQ H[SORLW aXWRQRPRXV VROXWLRQV.

MHWKRdRORJ\
TKLV MaVWHU¶V TKHVLV KaV Kad a K\bULd bHWZHHQ a dHVcULSWLYH aQd aQ H[SORUaWRU\ aSSURacK. TKH CaVH
CRPSaQ\ VHUYHd aV WKH PaLQ caVH cRPSaQ\ VWXdLHd, WRJHWKHU ZLWK VHYHUaO RWKHU cRPSaQLHV VHUYLQJ aV
caVH VWXdLHV IRU VSHcLILc LPSOHPHQWaWLRQV RI TKH CaVH CRPSaQ\'V VROXWLRQV.

DHOLPLWaWLRQV
TKH VWXd\ ZaV OLPLWHd WR ILUVW PLOH dHOLYHU\ ZLWKLQ SRUWV aQd ORJLVWLcV cHQWHUV (LQcOXdLQJ LQWHUQaO
ORJLVWLcV aW PaQXIacWXULQJ cRPSaQLHV) LQ a B2B-cRQWH[W. NR cRQVLdHUaWLRQ KaV bHHQ WaNHQ WR OHJaO
aVSHcWV aQd SROLWLcaO UHJXOaWLRQV, KHQcH, WKH aVVXPSWLRQ LV WKaW OHJaO aQd SROLWLcaO UHJXOaWLRQV SUHVHQW
ZLOO QRW cRQVWLWXWH aQ\ RbVWacOHV IRU WKH LPSOHPHQWaWLRQ RI WKH VROXWLRQ.
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CRQcOXVLRQ
BaVHd RQ WKH aQaO\VLV aQd LQIRUPaWLRQ JaWKHUHd dXULQJ WKH UHVHaUcK, LW caQ bH cRQcOXdHd WKaW
aXWRQRPRXV WUXcNV aUH VORZO\ JRLQJ IURP bHLQJ a IXWXUH XWRSLa WR UHaOLW\ LQ HYHU\da\ RSHUaWLRQV. TKH
WHcKQRORJLcaO VKLIW LV LdHQWLILHd WR bH LQ aQ HUa RI IHUPHQW ZKHUH cRPSaQLHV ILJKW WR dHYHORS WKH
dRPLQaQW dHVLJQ. TKHUH LV a VXbVWaQWLaO PaUNHW YaOXH LdHQWLILHd IRU TKH CaVH CRPSaQ\ ZLWKLQ ILUVW
PLOH dHOLYHU\ LQ SRUWV  aQd PaQXIacWXULQJ cRPSaQLHV, ZKLOH WKH PaUNHW YaOXH IRXQd LQ ORJLVWLc cHQWHUV
LV cRQVLdHUHd OLPLWHd WR bLJJHU aLU IUHLJKW KXbV. MRUHRYHU, aXWRPaWLRQ UHadLQHVV LV cRQVLdHUHd WR bH
KLJK LQ aOO VHJPHQWV, HYHQ WKRXJK LW YaULHV IURP caVH WR caVH. CXVWRPHU dULYHUV LdHQWLILHd acURVV WKH
dLIIHUHQW VHJPHQWV aUH cRVW UHdXcWLRQ aQd HIILcLHQc\ aV ZHOO aV VXVWaLQabLOLW\.

KH\ZRUdV
AXWRQRPRXV VHKLcOHV, AXWRPaWLRQ RHadLQHVV, MaUNHW VaOXaWLRQ, THcKQRORJ\ SKLIW, IQQRYaWLRQ
TKHRU\, THcKQRORJ\ SWUaWHJ\, GORbaO TUaQVSRUWaWLRQ, FLUVW MLOH DHOLYHU\.
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AcNQRZOHdJHPHQWV
TKLV MaVWHU¶V TKHVLV ZaV ZULWWHQ dXULQJ OaWH aXWXPQ RI 2020 aV ZHOO aV dXULQJ WKH VSULQJ VHPHVWHU RI
2021. TKH aXWKRUV JRQaWaQ AUQOXQd aQd JRaNLP WaKO KaYH bHHQ VWXd\LQJ IQdXVWULaO EQJLQHHULQJ aQd
MaQaJHPHQW aW TKH FacXOW\ RI EQJLQHHULQJ aW LXQd UQLYHUVLW\. TKH WKHVLV VHUYHV aV WKH OaVW
dHOLYHUabOH RI a ILYH \HaUV HdXcaWLRQ ZRUWK 300 ECTS aQd WKH VWXd\ LWVHOI accRXQWV IRU 30 ECTS
aPRQJ WKH WRWaO aPRXQW.

WH ZRXOd OLNH WR WKaQN MV IQJHOa EORIVVRQ, PURdXcWLRQ EcRQRP\, LXQd UQLYHUVLW\ IRU bHLQJ aQ
H[WUaRUdLQaU\ VXSHUYLVRU dXULQJ WKH ZRUN SURcHVV. HHU cRQVWUXcWLYH aQd HdXcaWLYH PHWKRdV RI JLYLQJ
IHHdbacN, KHU acadHPLc H[SHUWLVH aQd KHU dHdLcaWLRQ WR KHOS XV VXccHHd ZLWK WKLV WKHVLV KaV bHHQ YHU\
YaOXabOH. MaQ\ WKaQNV!

WH ZRXOd aOVR OLNH WR SUHVHQW RXU JUaWLWXdH WRZaUdV aOO WKH SHRSOH IURP TKH CaVH CRPSaQ\ aQd TKH
CaVH CRPSaQ\ GURXS WKaW KaYH KHOSHd XV RbWaLQ NQRZOHdJH ZLWKLQ WKH cRPSOH[ ZRUOd RI
WUaQVSRUWaWLRQ. WH ZRXOd OLNH WR WKaQN WKH SXSHUYLVRU IRU VHUYLQJ aV a JRRd VXSHUYLVRU aW TKH CaVH
CRPSaQ\.

FLQaOO\, ZH ZRXOd OLNH WR WKaQN aOO WKH bXVLQHVV SURIHVVLRQaOV aQd acadHPLc UHVHaUcKHUV WKaW KaYH
SaUWLcLSaWHd dXULQJ RXU daWa cROOHcWLRQ SKaVH. TKLV VWXd\ cRXOd QRW KaYH bHHQ cRPSOHWHd ZLWKRXW \RXU
SaUWLcLSaWLRQ.

JRaNLP WaKO JRQaWaQ AUQOXQd

LXQd, 13WK Ma\. 2021 LXQd, 13WK Ma\. 2021
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LLVW RI AbbUHYLaWLRQV

Abbreviation Word/Phrase Description

AGV AXWRPaWLc JXLdHd YHKLcOH A SRUWabOH URbRW WKaW IROORZV aORQJ PaUNHd OLQHV RQ WKH IORRU, RU
XVHV RWKHU WHcKQRORJLHV IRU QaYLJaWLRQ

AI AUWLILcLaO IQWHOOLJHQcH TKH abLOLW\ RI a cRPSXWHU RU URbRW WR PLPLc KXPaQ LQWHOOLJHQcH

ATS AXWRQRPRXV WUaQVSRUW
VROXWLRQ

TUaQVSRUW VROXWLRQV ZLWKRXW KXPaQ dULYHU

AV AXWRQRPRXV YHKLcOH A YHKLcOH WKaW LV caSabOH RI VHQVLQJ LWV HQYLURQPHQW aQd PRYLQJ
ZLWK OLWWOH RU QR KXPaQ LQSXW

B2B BXVLQHVV-WR-BXVLQHVV WKHQ a bXVLQHVV PaNHV a cRPPHUcLaO WUaQVacWLRQ ZLWK aQRWKHU
bXVLQHVV

B2C BXVLQHVV-WR-CRQVXPHU WKHQ a bXVLQHVV PaNHV cRPPHUcLaO WUaQVacWLRQV ZLWK WKH cRQVXPHU
PaUNHW

CFS CRQWaLQHU IUHLJKW VWaWLRQ A ZaUHKRXVH WKaW VSHcLaOL]HV LQ WKH cRQVROLdaWLRQ aQd
dHcRQVROLdaWLRQ RI caUJR

FEU FRUW\-IRRW ETXLYaOHQW UQLW A VKLSSLQJ cRQWaLQHU WKaW LV WZLcH WKH VL]H RI a TEU.

GDP GURVV dRPHVWLc SURdXcW TKH PaUNHW YaOXH RI aOO ILQaO JRRdV aQd VHUYLcHV SURdXcHd LQ a
VSHcLILc WLPH SHULRd

GNI GURVV QaWLRQaO LQcRPH GDP SOXV PRQH\ IORZLQJ IURP IRUHLJQ cRXQWULHV, PLQXV PRQH\
IORZLQJ WR IRUHLJQ cRXQWULHV

GNSS GORbaO QaYLJaWLRQ VaWHOOLWH
V\VWHP

CROOHcWLYH QaPH IRU VaWHOOLWH baVHd QaYLJaWLRQ aQd SRVLWLRQLQJ
V\VWHPV

IATA IQWHUQaWLRQaO ALU
TUaQVSRUWaWLRQ AVVRcLaWLRQ

A WUadH aVVRcLaWLRQ RI WKH ZRUOd¶V aLUOLQHV

ICT IQIRUPaWLRQ aQd
cRPPXQLcaWLRQ
WHcKQRORJLHV

A bURad WHUP UHIHUULQJ WR aOO W\SHV RI cRPPXQLcaWLRQ WHcKQRORJLHV
LQcOXdLQJ H.J. LQWHUQHW aQd cRPSXWHUV.

KPI KH\ SHUIRUPaQcH LQdLcaWRU A W\SH RI SHUIRUPaQcH LQdLcaWRU

LTL LHVV WKaQ TUXcNORad A WUXcN WKaW LV QRW ORadHd WR LWV Pa[LPXP caSacLW\.

OBC OYHUKHad bULdJH cUaQHV CUaQH IRXQd LQ LQdXVWULaO HQYLURQPHQWV

OECD TKH RUJaQLVaWLRQ IRU
HcRQRPLc cRRSHUaWLRQ aQd
dHYHORSPHQW

AQ LQWHUJRYHUQPHQWaO HcRQRPLc RUJaQLVaWLRQ IRXQdHd WR VWLPXOaWH
HcRQRPLc SURJUHVV aQd ZRUOd WUadH

R&D RHVHaUcK aQd DHYHORSPHQW A XQLW ZLWKLQ WKH cRPSaQ\ WKaW LV UHVSRQVLbOH IRU UHVHaUcK aQd
dHYHORSPHQW acWLYLWLHV.

RMG RXbbHU PRXQWHd JaQWU\
cUaQHV

VHKLcOH XVHd IRU SRUW WUaQVSRUWaWLRQ RSHUaWLRQV

RTG RXbbHU WLUHd JaQWU\ cUaQHV VHKLcOH XVHd IRU SRUW WUaQVSRUWaWLRQ RSHUaWLRQV

SAM SHUYLcHabOH aYaLOabOH
PaUNHW

TKH VHJPHQW RI TAM WKaW LV WaUJHWabOH b\ WKH SURdXcW RU WKH VHUYLcH
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TaaS TUaQVSRUW aV a VHUYLcH NHZ cRQcHSW ZKHUH WUaQVSRUW LV VROd aV a VHUYLcH LQVWHad RI HJ.
WUXcNV VROd aV YHKLcOHV IRU WUaQVSRUWaWLRQ

TAM (1) THcKQRORJ\ AccHSWaQcH
MRdHO

TKHRUHWLcaO PRdHO WKaW dHVcULbHV KRZ QHZ WHcKQRORJ\ LV bHLQJ
adRSWHd b\ XVHUV

TAM (2) TRWaO aYaLOabOH PaUNHW TKH WRWaO PaUNHW dHPaQd IRU a VHUYLcH RU a SURdXcW

TRL THcKQRORJ\ UHadLQHVV OHYHO A PHWKRd IRU PHaVXULQJ WKH PaWXULW\ RI WHcKQRORJLHV

ULD UQLW ORad dHYLcH A SaOOHW RU cRQWaLQHU XVHd WR ORad IUHLJKW RQ aLUcUaIWV
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LLVW RI FLJXUHV

Figure 2.1 - TKH LLWHUaWXUH RHYLHZ PURcHVV 7
Figure 3.1 - TKH TKHRUHWLcaO FUaPHZRUN 12
Figure 3.2 - TKH THcKQRORJ\ S-CXUYH 13
Figure 3.3 - TKH THcKQRORJ\ C\cOH 14
Figure 3.4 - NHVWHd ASSURacK IRU B2B VHJPHQWaWLRQ 19
Figure 3.5 - CaSacLW\ RI SHOHcWHd TUaQVSRUW MRdHV 24
Figure 3.6 - IOOXVWUaWLRQ RI IQWHUPRdaO TUaQVSRUWaWLRQ 25
Figure 3.7 - TKHRUHWLcaO FUaPHZRUN IOOXVWUaWLRQ 28
Figure 4.1 - TKH CaVH CRPSaQ\¶V OIIHU 29
Figure 4.2 - SAE LHYHOV RI DULYLQJ AXWRPaWLRQ 32
Figure 4.3 - CRQWaLQHU HaQdOLQJ PURcHVV 37
Figure 4.4 - QXa\ CUaQHV 38
Figure 4.5 - SWacNHU CUaQHV 38
Figure 4.6 - AGVV 38
Figure 4.7 - THUPLQaO TUacWRU 39
Figure 4.8 - SWUaddOH CaUULHUV 39
Figure 4.9 - RHacK SWacNHU 39
Figure 4.10 - TUXcN ZLWK CRQWaLQHU 40
Figure 4.11 - FUHLJKW TUaLQ 40
Figure 4.12 - MaLQ TUaQVVKLSPHQW MaUNHWV 46
Figure 4.13 - E[aPSOH PRUW 1 51
Figure 4.14 - E[aPSOH PRUW 2 53
Figure 4.15 - La\HUV WR LRJLVWLcV SHUYLcHV 56
Figure 4.16 - UQLW LRad DHYLcHV (ULDV) 58
Figure 5.1 - AXWRQRPRXV TUXcNV LQ RHOaWLRQ WR WKH S-CXUYH 74
Figure 5.2 - AXWRQRPRXV TUXcNV LQ RHOaWLRQ WR WKH THcKQRORJ\ C\cOHV 75
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LLVW RI TabOHV

Table 2.1 - LRJLcaO RHaVRQLQJ 5
Table 2.2 - LLWHUaWXUH SRXUcHV AYaLOabOH 6
Table 3.1 - TUaQVSRUWaWLRQ MHdLXP aQd WKH MRVW CRPPRQ MRdH RI TUaQVSRUWaWLRQ UVHd 22
Table 4.1 - KPMG AXWRQRPRXV VHKLcOH RHadLQHVV IQdH[ 36
Table 4.2 - CRQWaLQHU FUHLJKW DHSaUWLQJ aQd AUULYLQJ 42
Table 4.3 - GNI SHU CaSLWa COaVVLILcaWLRQ CaWHJRULHV 43
Table 4.4 - PRUW MaQaJHPHQW MRdHOV 46
Table 4.5 - MRdaO SSOLW IRU LQ/RXW TUaQVSRUWaWLRQ WR PRUWV LQ SHOHcWHd CRXQWULHV 47
Table 4.6 - BUHaNdRZQ RI CRVW IRU WKH TUaQVSRUWaWLRQ RI a CRQWaLQHU IURP NHZ YRUN WR RRWWHUdaP 47
Table 4.7 - IQOaQd TRQQH-KLORPHWHUV 59
Table 5.1 - PaUaPHWHU DHVcULSWLRQ aQd WKHLU EIIHcW RQ MaUNHW VaOXH EVWLPaWLRQ 81
Table 5.2 - SAM - APHULcaV MaUNHW 82
Table 5.3 - SAM - AVLaQ MaUNHW 82
Table 5.4 - SAM - EXURSHaQ MaUNHW 83
Table 5.5 - AVVXPSWLRQV/EVWLPaWLRQV IRU ASSURacK 1 CaOcXOaWLRQV 84
Table 5.6 - MaUNHW SL]HV ZLWK ASSURacK 1 84
Table 5.7 - AVVXPSWLRQV/EVWLPaWLRQV IRU ASSURacK 2 CaOcXOaWLRQV 85
Table 5.8 - MaUNHW SL]HV ZLWK ASSURacK 2 85
Table 5.9 - AVVXPSWLRQV/EVWLPaWLRQV IRU FOLJKW FUHLJKW CaOcXOaWLRQV 88
Table 5.10 - AVVXPSWLRQV/EVWLPaWLRQV IRU MaQXIacWXULQJ CRPSaQLHV CaOcXOaWLRQV 94
Table 5.11 - IQSXW VaOXHV IRU MaQXIacWXULQJ GaPPa CaOcXOaWLRQV 95
Table 5.12 - IQSXW VaOXHV IRU MaQXIacWXULQJ AOSKa CaOcXOaWLRQV 96
Table 5.13 - IQSXW VaOXHV IRU MaQXIacWXULQJ AOSKa IQWHUQaO YaUd CaOcXOaWLRQV 97
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LLVW RI DLaJUaPV

Diagram 4.1 - WRUOd CRQWaLQHU PRUW TKURXJKSXW (2019) DLYLdHd LQWR CRQWLQHQWV 41
Diagram 4.2 - TKH PHUcHQWaJH RI WKH TRWaO CRQWaLQHUL]Hd TUadH LQ WKH RRXWH AUHaV 42
Diagram 4.3 - 20 BLJJHVW PRUWV LQ LQ THUPV RI TEUV HaQdOHd 2019 43
Diagram 4.4 - 6 BLJJHVW THUPLQaO OSHUaWRUV LQ 2018 45
Diagram 4.5 - BUHaNdRZQ RI CRVW IRU WKH TUaQVSRUWaWLRQ RI a CRQWaLQHU IURP N.Y. WR RRWWHUdaP 48
Diagram 4.6 - SKaUH RI TRWaO ALU FUHLJKW 60
Diagram 4.7 - 10 BLJJHVW ALU FUHLJKW HXbV 60
Diagram 4.8 - 10 BLJJHVW FUHLJKW FRUZaUdHUV b\ TXUQRYHU 61
Diagram 4.9 - 10 BLJJHVW ALU FUHLJKW CRPSaQLHV b\ VROXPH 62
Diagram 4.10 - TKH CRQWLQHQW¶V SKaUH RI WKH GORbaO MaQXIacWXULQJ MaUNHW 67
Diagram 4.11 - 10 BLJJHVW SHcWRUV aQd MaUNHW SKaUHV LQ SZHdHQ 68
Diagram 5.1 - PRUW TKURXJKSXW aQd GNI/CaSLWa SHU CRXQWU\ 78
Diagram 5.2 - AVVXPSWLRQV/EVWLPaWLRQV IRU ASSURacK 2 CaOcXOaWLRQV 90
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TabOH RI CRQWHQWV
1. Introduction 1
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1. IQWURdXcWLRQ

1.1 BacNJURXQd
THcKQRORJ\ VKLIWV KaYH a PaMRU LPSacW RQ cRPSaQLHV aQd WKHLU bXVLQHVV PRdHOV. NRW RQO\ caQ LW
SURYLdH RSSRUWXQLWLHV IRU QHZ YaOXH-cUHaWLQJ SURcHVVHV, bXW LW Pa\ aOVR bH a OHWKaO WKUHaW WR H[LVWLQJ
bXVLQHVV PRdHOV. MaQ\ cRPSaQLHV KaYH WKURXJKRXW WKH KLVWRU\ bHHQ IRUcHd WR IacH WKH UXWKOHVV WUXWK
RI ScKXPSHWHU¶V WKHRU\ RI cUeaWiYe deVWUXcWiRn aV a UHVXOW ZKHQ PaWXUH cRPSaQLHV KaYH a dLIILcXOW
WLPH WR adaSW WR a WHcKQRORJ\ VKLIW (TRQJXU & EQJZaOO, 2014).

TKH PRdHUQ WHcKQRORJ\ VKLIW WaNHV LWV VWaUW LQ WKH 18WK cHQWXU\ ZLWK WKH IndXVWUial ReYRlXWiRn. DXULQJ
WKLV SHULRd, a WUaQVIRUPaWLRQ WRZaUdV PacKLQHU\ aQd PaQXIacWXULQJ LQdXVWU\ IURP WKH SUHYLRXV
KaQdLcUaIW aQd aJUaULaQ dRPLQaWHd HcRQRP\ WRRN SOacH LQ BULWaLQ, ZKLcK HYHQWXaOO\ VSUHad WKURXJKRXW
EXURSH WR WKH UHVW RI WKH ZRUOd (BULWaQQLca, 2020). TZR PaMRU VRXUcHV WKaW VWURQJO\ LQIOXHQcHd WKH
dHYHORSPHQW ZHUH µTa\ORULVP¶ aQd µFRUdLVP¶. TKH IRUPHU UHIHUV WR FUHdULc Ta\ORU aQd KLV WKRXJKWV RQ
KRZ WR PHaVXUH dULYHUV RI VXccHVV LQ SURdXcWLRQ IacLOLWLHV WKURXJK bXUHaXcUaWL]aWLRQ aQd VWUXcWXUH RI
cRQWURO (LLWWHU, 1978). µFRUdLVP¶ RQ WKH RWKHU KaQd RULJLQaWHV IURP HHQU\ FRUd aQd KLV adaSWaWLRQ RI
µTa\ORULVP¶, ZKLcK HYHQWXaOO\ UHVXOWHd LQ WKH dHYHORSPHQW RI WKH PRdHUQ Za\ RI PaVV SURdXcWLRQ
(JHVVRS, 2020).

THcKQRORJ\ VKLIWV aUH dULYHQ b\ LQQRYaWLRQ aQd LQQRYaWLRQ KaV bHcRPH LQcUHaVLQJO\ LPSRUWaQW IRU
cRPSaQLHV WR VXUYLYH LQ WKH cRQVWaQWO\ cKaQJLQJ bXVLQHVV cOLPaWH. MaLQWaLQLQJ aQ H[WHQVLYH
NQRZOHdJH RI WKH PRYHV RI WKH cRPSHWLWRUV aQd SRVVLbOH QHZ HQWUaQWV LV a QHcHVVLW\. IQQRYaWLRQV caQ
cRPH LQ dLIIHUHQW VKaSHV aQd IURP dLIIHUHQW dHSaUWPHQWV RI aOUHad\ H[LVWLQJ cRPSaQLHV. OQH H[aPSOH
RI WKH VKaSHV RI LQQRYaWLRQ LV LQcUHPHQWaO LQQRYaWLRQ, ZKLcK UHIHUV WR a VHULHV RI VPaOO LPSURYHPHQWV
WR a cRPSaQ\¶V aOUHad\ H[LVWLQJ VHUYLcHV RU SURdXcWV. TKH LQcUHPHQWaO cKaQJHV PadH b\ ASSOH IRU
HYHU\ QHZ UHOHaVH RI WKH QH[W JHQHUaWLRQ RI ISKRQHV LV aQ H[aPSOH RI WKLV W\SH RI LQQRYaWLRQ. OQ WKH
RSSRVLWH VLdH RI WKH LQQRYaWLRQ VSHcWUXP, UadLcaO LQQRYaWLRQ LV WR bH IRXQd. UQOLNH LQcUHPHQWaO
LQQRYaWLRQ, UadLcaO LQQRYaWLRQ LV abRXW LQWURdXcLQJ a bUaQd QHZ SURdXcW RU VHUYLcH ZLWK a SXUSRVH WR
UHSOacH aQ aOUHad\ H[LVWLQJ RQH. RadLcaO LQQRYaWLRQV dUaPaWLcaOO\ cKaQJH WKH cRQVXPHU OaQdVcaSH aQd
OHaYH WKH VWaWXV TXR IaU bHKLQd, MXVW OLNH caUV HYHQWXaOO\ UHSOacHd KRUVH-dUaZQ caUULaJHV (CaUOHWRQ,
2019).

DLVUXSWLYH LQQRYaWLRQ LV aQRWKHU W\SH RI LQQRYaWLRQ WKaW caQ bH SOacHd VRPHZKHUH bHWZHHQ
LQcUHPHQWaO aQd UadLcaO LQQRYaWLRQ RQ WKH LQQRYaWLRQ VSHcWUXP. A dLVUXSWLYH LQQRYaWLRQ LV a SURcHVV
b\ ZKLcK a SURdXcW RU a VHUYLcH SRZHUHd b\ a WHcKQRORJ\ HQabOHU LQLWLaOO\ VWaUWV LQ PRUH VLPSOH
aSSOLcaWLRQV aW WKH ORZ HQd RI WKH PaUNHW, RIWHQ b\ bHLQJ OHVV H[SHQVLYH aQd PRUH accHVVLbOH, aQd WKHQ
UHOHQWOHVVO\ PRYHV XSPaUNHW, dLVSOacLQJ aOUHad\ H[LVWLQJ cRPSHWLWRUV. TKHVH LQQRYaWLRQV RIWHQ aSSHaU
aV PRdHVW LQ WKH bHJLQQLQJ bXW RYHU WLPH WKH\ KaYH WKH SRWHQWLaO WR WUaQVIRUP aQ LQdXVWU\
(CKULVWHQVHQ, 1997). A JUHaW H[aPSOH LV WKH KRWHO LQdXVWU\ WKaW Kad QRW bHHQ dLVUXSWHd IRU dHcadHV
bHIRUH LW ZaV cRPSOHWHO\ caXJKW RII JXaUd b\ ALUbQb (DLOORQ, 2020).

AXWRQRPRXV WHcKQRORJ\ LV WRda\ WUaQVIRUPLQJ a OaUJH VKaUH RI WKH ZRUOd¶V LQdXVWULHV. IW LV dHILQHd aV a
WHcKQRORJ\ cRQcHUQHd ZLWK SHUIRUPLQJ a SURcHVV b\ PHaQV RI SURJUaPPHV cRPPaQdV cRPbLQHd ZLWK
aXWRPaWLc IHHdbacN cRQWURO, UHVXOWLQJ LQ a V\VWHP WKaW LV RSHUaWLQJ ZLWKRXW KXPaQ LQWHUYHQWLRQ
(GURRYHU, 2020). IW cUHaWHV aQ RSSRUWXQLW\ WR UHaOL]H SaVVLYH bXW LQWHOOLJHQW cRQWURO aQd LW LV VSHHdLQJ
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XS LQQRYaWLRQ LQ a UHPaUNabOH Za\ (KLPPHO, 2017). IQ SaUaOOHO WR WKH dHYHORSPHQW RI aXWRQRPRXV
WHcKQRORJ\, VHYHUaO LQdXVWULaO VHcWRUV KaYH HQMR\Hd WKH SURdXcWLYLW\ aQd HcRQRPLc JaLQV WKaW
aXWRPaWLRQ WHcKQRORJ\ caQ RIIHU. OQH H[aPSOH LV WKH PaQXIacWXULQJ LQdXVWU\, ZKHUH aXWRPaWLRQ KaV
WUaQVIRUPHd IacWRU\ IORRUV, WKH QaWXUH RI PaQXIacWXULQJ aQd WKH HcRQRPLcV RI PaQ\ PaQXIacWXULQJ
LQdXVWULHV, ZKLOH WKHUH VWLOO LV SRWHQWLaO WR LQcUHaVH WKH OHYHO RI aXWRPaWLRQ HYHQ PRUH (CKXL, 2017).
HRZHYHU, ORRNLQJ bH\RQd WKH HcRQRPLc JaLQV IURP aXWRPaWLRQ aQd LQVWHad H[aPLQLQJ LW IURP a VRcLaO
SHUVSHcWLYH, WKHUH aUH dLIIHUHQW RSLQLRQV ZKHWKHU aXWRPaWLRQ LV NLOOLQJ MRbV RU cUHaWLQJ QHZ RQHV.
TKHUH LV a cRQVHQVXV WKaW aXWRPaWLRQ HOLPLQaWHV UHSHWLWLYH, VLPSOH MRbV bXW cUHaWHV MRbV LQ a PRUH
cRPSOH[ QaWXUH. HRZHYHU, VNHSWLcV PHaQ WKaW WKLV LV a SURbOHP, VLQcH PRUH cRPSOH[ WaVNV RIWHQ
UHTXLUH VWaII ZLWK KLJKHU HdXcaWLRQaO OHYHOV, PaNLQJ LW KaUd IRU aOUHad\ HdXcaWHd adXOWV WR adaSW aQd
UH-TXaOLI\ WR WKH QHZ HdXcaWLRQaO UHTXLUHPHQWV. FXUWKHUPRUH, WKH ZaJHV RI MRbV WKaW cRXOd bH
aXWRPaWHd KaYH bHHQ UHdXcHd ZKLOH KLJK VNLOO MRbV OLNH HQJLQHHULQJ aQd dHVLJQ, aV a b\-SURdXcW IRU
aXWRPaWLRQ, KaYH H[SHULHQcHd aQ LQcUHaVH LQ VaOaU\. TKHUHIRUH, aOWKRXJK ZHaOWK JHQHUaWLRQ LV
JXaUaQWHHd LQ WKH IXWXUH, WKH XQHYHQ dLVWULbXWLRQ RI WKH ZHaOWK LQ VRcLHW\ LV a SURbOHP. (NRX]LO HW aO,
2017). AccRUdLQJ WR a VWXd\ cRQdXcWHd b\ McKLQVH\, LQ ORZ-VNLOOHd OabRXU, aSSUR[LPaWHO\ 70-80% RI
WKH OabRXU KRXUV aUH aXWRPaWabOH. FRU PHdLXP VNLOOHd OabRXU, WKaW QXPbHU LV dHcUHaVHd WR 50-70% aQd
IRU KLJK-VNLOOHd OabRXU, WKH SHUcHQWaJH LV 40-50% (CKXL, 2017).

FURP a SROLWLcaO SHUVSHcWLYH, WKHUH aUH dHbaWHV UHJaUdLQJ ZKHUH WKH UHVSRQVLbLOLW\ RI WKH acWLRQ WaNHQ
b\ WKH aXWRQRPRXV WHcKQRORJ\ OLHV aV ZHOO aV dLVcXVVLRQV LI LW UHaOO\ caQ SHUIRUP bHWWHU, RU LQ KLJKHU
TXaOLW\, cRPSaUHd WR KXPaQV. AQRWKHU dLOHPPa LV WKH IacW WKaW aQ aXWRQRPRXV WHcKQRORJ\ LV QRW abOH
WR PaNH PRUaO dHcLVLRQV, ZKLcK LV a IacWRU HPSKaVL]Hd b\ PaQ\ HWKLcLVWV. WLWKLQ WKLV aUHa, WKH
SURbOHP RI WUXVW LV aOVR SUHVHQW VLQcH a ORW RI SHRSOH dR QRW WUXVW URbRWV aQd RWKHU aXWRQRPRXV
VROXWLRQV WR WKH VaPH H[WHQW WKH\ ZRXOd LI a KXPaQ ZRXOd KaYH bHHQ LQYROYHd (NRX]LO HW aO 2017). A
W\SLcaO H[aPSOH LQ WKLV aUHa LQYROYHV a caU RQ a IUHHZa\ WKaW VXddHQO\ KaV WR VZHUYH OHIW RU ULJKW LQWR
RWKHU YHKLcOHV WR aYRLd KLWWLQJ a SHUVRQ RQ WKH URad. SZHUYLQJ LQWR WKH VPaOO caU WR WKH ULJKW VLdH cRXOd
HQdaQJHU WKH RQH LQ WKH SaVVHQJHU VHaW aQd WKH SHRSOH LQ WKH VPaOO caU. SZHUYLQJ LQWR WKH bLJ caU RQ
WKH OHIW cRXOd SURWHcW WKH SaVVHQJHU bXW ULVN WKH dULYHU¶V OLIH. OQcH \RX HQcRdH WKH dHcLVLRQ WKaW VKRXOd
bH PadH, \RX aXWRPaWLcaOO\ dLVcULPLQaWH aJaLQVW a SaUWLcXOaU cOaVV RI YHKLcOHV WKURXJK QR IaXOW RI WKHLU
RZQ, RWKHU WKaQ WKH IacW WKaW WKH RZQHU Pa\bH QRW cRXOd aIIRUd a OaUJHU caU RU Kad a OaUJH IaPLO\ aQd
Kad WR bX\ a OaUJH caU. IW LV LPSRUWaQW WR UHPHPbHU WKaW SURJUaPPHd dHcLVLRQV aUH SUHPHdLWaWHd
dHcLVLRQV WKaW OaZ aQd HWKLcV Pa\ WUHaW dLIIHUHQWO\ (OOVRQ, 2017).

SLQcH aXWRQRPRXV WHcKQRORJLHV aUH RQH RI WKH PRVW SURPLVLQJ WHcKQRORJLHV RI WKH IXWXUH, LW LV
LPSHUaWLYH WKaW RQH WaNH QHcHVVaU\ PHaVXUHV WR OLPLW LWV HIIHcW RQ WKH HQYLURQPHQW, IURP aQ HcRORJLcaO
SRLQW RI YLHZ. TKH aVVRcLaWHd HOHcWULcLW\ cRQVXPSWLRQ VKRXOd WKHUHIRUH bH cRQVLdHUHd. FRU LQVWaQcH,
AUWLILcLaO IQWHOOLJHQcH, ZKLcK RIWHQ LV a SaUW RI aXWRQRPRXV WHcKQRORJ\, caQ SURdXcH JUHaW
acKLHYHPHQWV aV cRPSXWHUV OHaUQ WR SHUIRUP QHZ WaVNV. HRZHYHU, aOO WKRVH adYaQcHV UHTXLUH KXJH
aPRXQWV RI cRPSXWLQJ SRZHU, aQd WKHUHb\ HOHcWULcLW\, WR dHYLcH aQd WUaLQ aOJRULWKPV. AV WKH daPaJH
caXVHd b\ cOLPaWH cKaQJH bHcRPHV PRUH aSSaUHQW, AI H[SHUWV aUH LQcUHaVLQJO\ ZRUULHd abRXW WKH
HQHUJ\ dHPaQdV (KQLJKW, 2020). FURP a cXOWXUaO SRLQW RI YLHZ, aXWRQRPRXV KaUdZaUH aQd VRIWZaUH
ZLOO WaNH WLPH WR UHSOacH KXPaQ cRJQLWLYH VNLOOV aQd cUHaWLYLW\. TKH cXUUHQW IRUP RI aXWRPaWLRQ caQ
H[WHQd WKH OLPLWV RI cUHaWLYLW\, bXW RQO\ LQ cROOabRUaWLRQ ZLWK KXPaQV (NRX]LO HW aO 2017).
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AXWRQRPRXV WHcKQRORJ\ LV cXUUHQWO\ VSUHadLQJ WRZaUdV WKH WUaQVSRUWaWLRQ LQdXVWU\ aQd QHZ
aXWRQRPRXV VROXWLRQV aUH cXUUHQWO\ bHLQJ dHYHORSHd aOO RYHU WKH ZRUOd (U]LaONR 2019). IQ MaUcK
2018, 52 dLIIHUHQW cRPSaQLHV Kad SHUPLWV WR WHVW aXWRQRPRXV YHKLcOHV RQ WKH URadV RI CaOLIRUQLa
aORQH. SHOI-dULYLQJ YHKLcOHV UHSUHVHQW a IaVW-SacHd ILHOd RI WHcKQRORJ\ aV cRPSaQLHV aUH cRPSHWLQJ IRU
dRPLQaQcH LQ WKH ILHOd RI HPHUJLQJ WUaQVSRUW caSacLW\. HRZHYHU, UaWKHU IHZ PHPbHUV RI WKH WUaYHOLQJ
SXbOLc KaYH H[SHULHQcHd ULdHV LQ aXWRQRPRXV YHKLcOHV (HaQcRcN HW. aO 2018). PaUWLcLSaQWV LQ WKH UacH
WRZaUdV cRPSOHWHO\ aXWRQRPRXV VROXWLRQV cRPH LQ YaULRXV VL]HV (IURP VWaUWXSV WR bLJ PaWXUH
cRPSaQLHV) aQd IURP YaULRXV aSSOLcaWLRQV (IURP KXPaQ WUaQVSRUWaWLRQ WR WKH WUaQVSRUWaWLRQ RI IUHLJKW).
AOO RI WKHVH cRPSaQLHV KaYH RQH WKLQJ LQ cRPPRQ; ILQd Za\V WR H[SORLW WKH WHcKQRORJ\ bHKLQd
aXWRQRPRXV VROXWLRQV LQ a OHJaO aQd SURILWabOH Za\ (BRXWaQ, 2020).

1.2 PXUSRVH
TKH SXUSRVH RI WKLV VWXd\ LV WR LdHQWLI\, dHVcULbH aQd aQaO\VH WHcKQRORJ\ VKLIWV aQd QHHdV ZLWKLQ WKH
LQdXVWU\ RI WUaQVSRUWaWLRQ. FXUWKHUPRUH, WR aVVHVV WKH PaUNHW SRWHQWLaO aQd WR H[SORUH KRZ a ILUVW
PRYHU caQ H[SORLW aXWRQRPRXV VROXWLRQV.

1.3 DHOLPLWaWLRQV
TKLV VWXd\ ZLOO bH OLPLWHd WR ILUVW PLOH dHOLYHULHV, dHILQHd aV WKH WUaQVSRUWaWLRQ RI JRRdV IURP a
IacWRU\, SRUW RU aLUSRUW WR a dLVWULbXWLRQ cHQWHU RU ZaUHKRXVH. AOVR, WKH VWXd\ ZLOO IRcXV RQ a
bXVLQHVV-WR-bXVLQHVV cRQWH[W. IQ addLWLRQ, QR cRQVLdHUaWLRQ ZLOO bH JLYHQ WR OHJaO aVSHcWV aQd WKH
SROLWLcaO UHJXOaWLRQV WKaW Pa\ bH SUHVHQW WRda\. TR cOaULI\, LW ZLOO bH aVVXPHd WKaW WKH OHJaO aQd
SROLWLcaO UHJXOaWLRQV SUHVHQW ZLOO QRW cRQVWLWXWH aQ\ RbVWacOHV IRU WKH LPSOHPHQWaWLRQ RI WKH VROXWLRQ.
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2. MHWKRdRORJ\

2.1 RHVHaUcK PXUSRVH
TKH PHWKRdRORJ\ LV WKH IXQdaPHQWaO aSSURacK WKaW LV cKRVHQ WR H[HcXWH WKH MaVWHU TKHVLV. TKHUH aUH
VHYHUaO dLIIHUHQW PHWKRdRORJLHV WR cKRRVH bHWZHHQ aQd WKH\ aUH aOO VXLWabOH IRU dLIIHUHQW SXUSRVHV.
TKHUH aUH IRXU PaLQ SXUSRVHV RI a MaVWHU TKHVLV; (1) dHVcULSWLYH VWXdLHV, (2) H[SORUaWRU\ VWXdLHV, (3)
H[SOaQaWRU\ VWXdLHV aQd (4) SURbOHP VROYLQJ VWXdLHV. A dHVcULSWLYH VWXd\ aLPV WR ILJXUH RXW aQd
dHVcULbH KRZ WKH UHVHaUcK VXbMHcW IXQcWLRQV RU LV H[HcXWHd. AQ H[SORUaWRU\ VWXd\ aLPV WR dHYHORS a
dHHS XQdHUVWaQdLQJ RI KRZ WKH UHVHaUcK VXbMHcW IXQcWLRQV RU LV H[HcXWHd. AQ H[SOaQaWRU\ VWXd\ aLPV WR
ILQd caXVaWLRQ RU H[SOaQaWLRQV WR KRZ WKH UHVHaUcK VXbMHcW IXQcWLRQV RU LV H[HcXWHd. LaVWO\, a SURbOHP
VROYLQJ VWXd\ aLPV WR ILQd a VROXWLRQ WR a SURbOHP WKaW KaV bHHQ LdHQWLILHd (H|VW HW. aO, 2006, S. 29).

A WKHVLV dRHV QRW QHHd WR KaYH RQO\ RQH RI WKH abRYH PHQWLRQHd SXUSRVHV; LQVWHad LW caQ cRQVLVW RI
VHYHUaO SaUW VWXdLHV ZLWK dLIIHUHQW SXUSRVHV. AV aQ H[aPSOH, a SURbOHP caQ bH LdHQWLILHd LQ a
dHVcULSWLYH RU H[SORUaWRU\ VWXd\, IROORZHd b\ a SURbOHP VROYLQJ VWXd\ ZKHUH VROXWLRQV WR WKH LdHQWLILHd
SURbOHP aUH SURdXcHd. WLWK WKH SUHYLRXVO\ VWaWHd SXUSRVH: idenWif\, deVcUibe and anal\Ve WechnRlRg\
VhifWV and needV ZiWhin Whe indXVWU\ Rf WUanVSRUWaWiRn. FXUWheUmRUe, WR aVVeVV Whe maUkeW SRWenWial and
WR e[SlRUe hRZ a fiUVW mRYeU can e[SlRiW aXWRnRmRXV VRlXWiRnV, a K\bULd bHWZHHQ a dHVcULSWLYH
aSSURacK aQd aQ H[SORUaWRU\ aSSURacK ZaV XVHd. TKH WUHQdV aQd cXUUHQW WHcKQRORJ\ VKLIWV ZLWKLQ WKH
WUaQVSRUWaWLRQ LQdXVWU\ ZaV QRW NQRZQ SULRU WR WKH OLWHUaWXUH UHYLHZ SURcHVV aQd ZaV WKHUHIRUH
dHVcULbHd LQ WKH VWXd\. TKLV ZaV IROORZHd b\ a dHHS dLYH LQ PaUNHW VL]LQJ, cXVWRPHU dULYHUV aQd
SRVVLbLOLWLHV IRU aXWRQRPRXV WHcKQRORJ\ WKURXJK WKH aQaO\WLcV RI WKH HPSLULcV WR HQVXUH WKaW a dHHS
XQdHUVWaQdLQJ RI WKH UHVHaUcK VXbMHcW ZaV JHQHUaWHd, PRWLYaWLQJ WKH cKRLcH RI aQ H[SORUaWRU\ VWXd\.

2.2 RHVHaUcK SWUaWHJ\
TKH UHVHaUcK VWUaWHJ\ dHVcULbHV WKH UHVHaUcK aSSURacK aQd WKH UHVHaUcK SURcHVV RI WKLV VWXd\. DLIIHUHQW
NLQdV RI ORJLcaO UHaVRQLQJ PHWKRdV aUH dHILQHd aQd dHVcULbHd aV ZHOO aV a TXaQWLWaWLYH YHUVXV a
TXaOLWaWLYH aSSURacK. FLQaOO\, WKH UHVHaUcK SURcHVVHV¶ WZR SaUWV, QaPHO\ OLWHUaWXUH UHYLHZ aQd caVH
VWXd\, aUH H[SOaLQHd.

2.2.1 RHVHaUcK ASSURacK

2.2.1.1 LRJLcaO RHaVRQLQJ
A JRRd VWaUWLQJ SRLQW IRU WKH UHVHaUcK VWUaWHJ\ LV WR dHWHUPLQH ZKaW aSSURacK WKH VWXd\ ZLOO KaYH
WRZaUdV WKHRU\. BURadO\ VSHaNLQJ, WKHUH aUH WKUHH NLQdV RI Za\V IRU aSSURacKLQJ WKHRU\ aQd ORJLcaO
UHaVRQLQJ, QaPHO\ LQdXcWLYH-, dHdXcWLYH- RU abdXcWLYH aSSURacK. AQ indXcWiYe aSSURacK XVHV aQ
HOHPHQW RI SURbabLOLW\ WR dHYHORS UHVXOWV baVHd RQ ZKaW LV SUHYLRXVO\ NQRZQ RU RbVHUYHd. II WKH aLP RI
WKH VWXd\ LV WR WHVW a K\SRWKHVLV RU WKHRU\ baVHd RQ JaWKHUHd daWa, WKH dedXcWiYe aSSURacK LV SUHIHUabOH.
A dHdXcWLYH aSSURacK HLWKHU cRQILUPV RU IaOVLILHV WKH K\SRWKHVLV b\ RbVHUYLQJ UHVXOWV. LaVWO\, aQ
abdXcWiYe UHaVRQLQJ VWaUWV IURP cRQVHTXHQcHV aQd bXLOdV UHVXOWV baVHd RQ ORJLcaO UHaVRQLQJ, ZKLcK
IXUWKHUPRUH caQ bH dHVcULbHd aV a SKHQRPHQa RI caXVH aQd HIIHcW IRU WKH WaUJHW UHVHaUcK TXHVWLRQ, LQ
UHOaWLRQ WR VLPLOaU VLWXaWLRQV (TLPPHUPaQV & TaYRU\, 2012, SS.167, 170-171).

Table 2.1. LRJLcaO UHaVRQLQJ (TLPPHUPaQV & TaYRU\, 2012, SS.167, 170-171)
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T\Se Rf UeaVRning E[amSle

Inductive CRQVLdHU WKaW aOO RbVHUYaWLRQV cRQILUP WKaW X > Y aQd Y > Z. IQdXcWLYHO\, X > Z aQd WKH
SURbabLOLW\ RI WKLV LQcUHaVHV aV WKH QXPbHU RI RbVHUYHd caVHV LQcUHaVHV.

Deductive CRQVLdHU X > Y aQd Y > Z. DHdXcWLYH UHaVRQLQJ OHadV WR X > Z.

Abductive A VXUSULVLQJ IacW X LV RbVHUYHd. II Z LV WUXH, X ZRXOd bH a PaWWHU RI cRXUVH. TKHUHIRUH, Z
PLJKW aOVR bH WUXH dXH WR abdXcWLYH UHaVRQLQJ.

WLWK a SXUSRVH WR ...aVVeVV Whe maUkeW SRWenWial and WR e[SlRUe hRZ a fiUVW mRYeU can e[SlRiW
aXWRnRmRXV VRlXWiRnV« aQ abdXcWLYH aSSURacK LV VXLWabOH. BaVHd RQ a caVH VWXd\, H[WHQVLYH daWa
JaWKHULQJ aQd YaULRXV LQWHUYLHZV, ORJLcaO UHaVRQLQJ ZaV XVHd WR bXLOd XS aQ H[SOaQaWLRQ RI WKH
cRQVHTXHQcHV RbVHUYabOH IURP WKH cXUUHQW WHcKQRORJ\ VKLIW LQ WKH WUaQVSRUW LQdXVWU\. DXULQJ WKH VWXd\,
aQ LWHUaWLYH aSSURacK ZaV XVHd WR UHacW WR WKH daWa JaWKHUHd, ZLWK a SXUSRVH WR RbWaLQ a dHHS
XQdHUVWaQdLQJ RI IacWRUV LQIOXHQcLQJ WKH RbMHcWLYH RI WKH VWXd\. AOO aORQJ, caXVe and effecW WKLQNLQJ
dURYH WKH UHVHaUcK SURcHVV WRZaUdV ILQdLQJ WKH XQdHUO\LQJ UHaVRQV aQd cXVWRPHU dULYHUV IRU WKH
LQQRYaWLYH WHcKQRORJ\.

2.2.1.2 QXaQWLWaWLYH RU TXaOLWaWLYH aSSURacK
WKHQ SXUVXLQJ UHVHaUcK WKHUH aUH QXPHURXV Za\V RI aQaO\VLQJ daWa aQd WKHVH aUH JHQHUaOO\
caWHJRUL]Hd LQWR HLWKHU TXaQWLWaWLYH RU TXaOLWaWLYH UHVHaUcK. A UHVHaUcK VWUaWHJ\ caQ dHSHQd RQ RQH RI
WKHVH VHSaUaWHO\, RU bH a cRPbLQaWLRQ RI WKH WZR RI WKHP (DHQVcRPbH, 2010, S. 244). TKH IRUPHU RI
WKH WZR LV cKaUacWHUL]Hd b\ daWa WKaW caQ bH cRXQWHd aQd cOaVVLILHd aQd LW caQ bH VcUXWLQL]Hd WKURXJK
VWaWLVWLcaO aQaO\VLV. QXaOLWaWLYH daWa cRQVLVWV RI ZRUdV aQd dHVcULSWLRQV HQULcKHd b\ QXaQcHV aQd dHWaLOV
aQd dLIIHUHQW aQaO\VLV PHWKRdV bXLOW XSRQ VRUWLQJ aQd caWHJRULVaWLRQV. (H|VW HW. aO, 2006, S. 30).

TKH cKRLcH bHWZHHQ a TXaQWLWaWLYH RU a TXaOLWaWLYH aSSURacK aIIHcWV WKH UHVHaUcKHU¶V OHYHO RI
LQYROYHPHQW LQ WKH H[WUacWLRQ RI daWa. IdHaOO\, IRU TXaQWLWaWLYH UHVHaUcK, WKH daWa caQ bH cRQVLdHUHd
IXOO\ RbMHcWLYH KHQcH LW LV H[WUacWHd IURP UHVHaUcK LQVWUXPHQWV WKaW aUH UHOLabOH aQd YaOLd. TKHUHIRUH,
WKLV aSSURacK caQ bH aVVRcLaWHd ZLWK UHVHaUcKHd dHWacKPHQW. OQ WKH cRQWUaU\, TXaOLWaWLYH UHVHaUcK LV
baVHd RQ UHVHaUcKHU LQYROYHPHQW aQd QR VWaQdaUdL]Hd WRROV caQ bH XVHd IRU daWa JaWKHULQJ. IQVWHad, WKH
UHVHaUcKHU KLPVHOI caQ bH VHHQ aV WKH ³PHaVXUHPHQW PacKLQH´ aQd KLV/KHUV bacNJURXQd, bHOLHIV,
YaOXHV, HWc PLJKW LQIOXHQcH WKH cROOHcWHd daWa (DHQVcRPbH, 2010, S. 245).

A TXaQWLWaWLYH aSSURacK RIWHQ LQYROYHV a OaUJHU-VcaOH UHVHaUcK, HVSHcLaOO\ VLQcH WKH KHOS RI cRPSXWHUV
caQ bH XVHd WR SURcHVV YaVW aPRXQWV RI daWa. GUHaWHU daWaVHWV OHadV WR bHWWHU UHOLabLOLW\ LQ WKH UHVXOWV,
VWaWLVWLcaOO\, ZKLcK VSHaNV IRU OaUJHU-VcaOH UHVHaUcK. A TXaOLWaWLYH aSSURacK b\ cRQWUaVW LV RIWHQ OLQNHd
WR VPaOO-VcaOH VWXdLHV VLQcH WKH daWa JaWKHULQJ SURcHVV LV PRUH WLPH cRQVXPLQJ. WLWKRXW WKH KHOS IURP
cRPSXWHUV, daWa caQ QRW HaVLO\ bH H[WUacWHd. IQVWHad, WKH UHVHaUcK dHSHQdV RQ LQ-dHSWK VWXdLHV RI a
WRSLc aQd WKLV LV RQO\ SRVVLbOH IRU a OLPLWHd QXPbHU RI caVHV (DHQVcRPbH, 2010, S. 245).

IQ WKLV VWXd\, a cRPbLQaWLRQ RI a TXaQWLWaWLYH aQd TXaOLWaWLYH aSSURacK ZaV XVHd. HaUd daWa, VXcK aV
WUaQVSRUW VWaWLVWLcV, WUadH SaWWHUQV, ILQaQcLaO PHWULcV, HWc. ZaV cROOHcWHd aQd aQaO\]Hd XVLQJ a
TXaQWLWaWLYH aSSURacK. WKHQ QR KaUd daWa KaV bHHQ SRVVLbOH WR ILQd, aVVXPSWLRQV KaYH bHHQ PadH. IQ
WKLV caVH, LW LV cOHaUO\ VWaWHd LQ WKH WH[W WKaW WKH QXPbHU LV aQ aVVXPSWLRQ, aQd LW LV baVHd RQ WKH
H[WHQVLYH NQRZOHdJH WKaW KaV bHHQ bXLOW XS WKURXJK WKH OLWHUaWXUH UHYLHZ aQd WKH LQWHUYLHZV.
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QXHVWLRQV UHJaUdLQJ WKH XQdHUVWaQdLQJ RI WKH cXVWRPHUV aQd WKHLU ZaQWV aQd QHHdV ZHUH RbWaLQHd IURP
TXaOLWaWLYH LQWHUYLHZV aQd VHcRQdaU\ daWa VRXUcHV.

2.2.1.3 FL[ RU IOH[LbOH aSSURacK
A UHVHaUcK aSSURacK caQ bH HLWKHU IL[Hd RU IOH[LbOH ZKHUH WKH IRUPHU VWLSXOaWHV SUHdHWHUPLQHd UXOHV LQ
WKH bHJLQQLQJ RI WKH SURMHcW (H.J. VXUYH\ RU TXHVWLRQQaLUH). TKH IOH[LbOH aSSURacK LV PRUH aJLOH aQd
aOORZV IRU cKaQJHV aORQJ WKH Za\ (H.J a caVH VWXd\) (H|VW HW. aO, 2006, S. 31) .

FRU WKLV PaVWHU WKHVLV, a IOH[LbOH aSSURacK ZaV cKRVHQ ZLWK WKH PRWLYaWLRQ WR bH abOH WR adaSW WR LQSXW
aORQJ WKH Za\ WR bHWWHU aQVZHU WKH bURad SXUSRVH RI WKH VWXd\.

2.2.2 RHVHaUcK PURcHVV

2.2.2.1 LLWHUaWXUH UHYLHZ
AccRUdLQJ WR SaXQdHUV HW. aO (2009) WKH OLWHUaWXUH UHYLHZ LV aQ LPSRUWaQW SURcHVV IRU aQ\ UHVHaUcK
SURcHVV. TKHUH aUH WZR PaLQ UHaVRQV IRU SURcHHdLQJ ZLWK a OLWHUaWXUH SURcHVV. FLUVWO\, LW KHOSV WR UHILQH
WKH LQLWLaO UHVHaUcK LdHa aQd ILQd QHZ aQJOHV RQ WKH UHVHaUcK WRSLc. SHcRQdO\, LW aVVXUHV WKaW WKH
UHVHaUcK LV bXLOW XSRQ WKHRULHV aQd OLWHUaWXUH WKaW KaYH bHHQ cULWLcaOO\ UHYLHZHd (SaXQdHUV HW. aO, 2009,
S. 58). A UHVHaUcK SURMHcW LV VHOdRPO\ bXLOW IURP VcUaWcK, LQVWHad LW bXLOdV XSRQ aOUHad\ H[LVWLQJ
WKHRULHV aQd UHVHaUcK. IQVWHad RI UHLQYHQWLQJ WKH ZKHHO, QHZ UHVHaUcK VKRXOd bXLOd XSRQ ZKaW KaV
SUHYLRXVO\ bHHQ IRXQd aQd dLVcRYHUHd WR JHQHUaWH QHZ LQVLJKWV aQd QHZ WKHRULHV (SaXQdHUV HW. aO
2009, S. 59). TKHUH LV a ZLdH YaULHW\ RI VRXUcHV aYaLOabOH aQd WKHVH aUH cRPPRQO\ dLYLdHd LQWR
SULPaU\, VHcRQdaU\ aQd WHUWLaU\ VRXUcHV (SaXQdHUV HW. aO 2009, S. 68-69). A VXPPaU\ RI H[aPSOHV aUH
SUHVHQWHd LQ WKH Table 2.2 bHORZ.

Table 2.2. LLWHUaWXUH VRXUcHV aYaLOabOH (SaXQdHUV HW. aO, 2009, S. 69)

Primar\ Secondar\ Tertiar\

RHSRUWV JRXUQaOV IQdH[HV

TKHVHV BRRNV AbVWUacWV

EPaLOV NHZVSaSHUV CaWaORJXHV

CRQIHUHQcH SURcHHdLQJV SRPH JRYHUQPHQW SXbOLcaWLRQV EQc\cORSaHdLaV

CRPSaQ\ UHSRUWV DLcWLRQaULHV

UQSXbOLVKHd PaQXVcULSW VRXUcHV BLbOLRJUaSKLHV

SRPH JRYHUQPHQW SXbOLcaWLRQV CLWaWLRQ LQdH[HV

TKH OLWHUaWXUH UHYLHZ SURcHVV caQ bHVW bH dHVcULbHd aV aQ LWHUaWLYH SURcHVV ZKHUH WKH UHVHaUcKHU JRHV
WKURXJK VHYHUaO ORRSV WR ILQaOO\ dHOLYHU a ZULWWHQ cULWLcaO UHYLHZ RI WKH OLWHUaWXUH WKH UHVHaUcK UHOLHV RQ.
TKH SURcHVV LV LQLWLaWHd ZKHQ WKH TXHVWLRQV aQd RbMHcWLRQV aUH RXWOLQHd aQd WKH UHVHaUcKHU KaV dHILQHd
WKH PaLQ SaUaPHWHUV IRU WKH UHVHaUcK. TKLV LV IROORZHd b\ a SKaVH ZKHUH NH\ZRUdV aUH UHILQHd aQd
JHQHUaWHd. SXbVHTXHQWO\,  a cRQdXcW VHaUcK LV PadH ZKHUH OLWHUaWXUH LV RbWaLQHd aQd HYaOXaWHd. TKH
ILQdLQJV aUH WKHQ UHcRUdHd aQd WKH UHVHaUcKHU RQcH aJaLQ JRHV bacN WR WKH dUaZLQJ bRaUd WR HYaOXaWH
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aQd UHILQH WKH cKRVHQ NH\ZRUdV aQd WR UHdHILQH WKH UHVHaUcK SaUaPHWHUV. TKLV SURcHVV cRQWLQXHV XQWLO
WKH cULWLcaO UHYLHZ RI WKH OLWHUaWXUH LV dRQH (SaXQdHUV HW. aO, 2009, S. 60).

Figure 2.1. TKH LLWHUaWXUH RHYLHZ PURcHVV. SRXUcH (SaXQdHUV HW. aO, 2009, S. 60)

2.2.2.2 CaVH VWXd\
TR H[SaQd WKH SLcWXUH JLYHQ b\ WKH OLWHUaWXUH UHYLHZ aQd WR JLYH PRUH LQ dHSWK NQRZOHdJH, a caVH
VWXd\ Pa\ bH dRQH. A caVH VWXd\ LV H[SORUaWRU\ b\ LWV QaWXUH aQd WKH VWXd\ LV RIWHQ dRQH ZLWKLQ aQ
RUJaQL]aWLRQ WR XQdHUVWaQd KRZ WKLV IXQcWLRQV aQd ZRUNV. AOWKRXJK WKH UHVXOWV Pa\ QRW SUHVHQW a
JHQHUaO ILQdLQJ, a caVH VWXd\ caQ JLYH WKH UHVHaUcKHU aQVZHUV WR VSHcLILc TXHVWLRQV UHJaUdLQJ WKH
SaUWLcLSaWLQJ RUJaQL]aWLRQ. IQ VRPH caVHV, LW Pa\ aOVR JLYH WKH UHVHaUcKHU a KLQW RI JHQHUaO SaWWHUQV WKaW
caQ bH H[SORUHd IXUWKHU (H|VW HW. aO, 2006).

A caVH VWXd\ LV IOH[LbOH aQd WKH VWXd\ LWVHOI caQ cRQVLVW RI LQWHUYLHZV, RbVHUYaWLRQV RU aUcKLYH aQaO\VLV
RI PaWHULaO JLYHQ b\ WKH SaUWLcLSaWLQJ RUJaQL]aWLRQ. IQWHUYLHZV caQ bH VWUXcWXUed, SaUWl\ VWUXcWXUed RU
RSen aQd WKH cKRLcH bHWZHHQ WKHVH WKUHH RSWLRQV aIIHcWV KRZ WKH daWa LV bHLQJ cROOHcWHd. IQWHUYLHZV
VKRXOd bH UHcRUdHd aQd WUaQVcULbHd IRU OaWHU aQaO\VLV. (H|VW HW. aO, 2006).  ObVHUYaWLRQV aUH bHLQJ dRQH
b\ cORVHO\ IROORZLQJ aQd QRWLQJ cRXUVHV RI HYHQWV aW WKH VWXd\ RbMHcWLYH aQd WKLV caQ bH dRQH b\ a
SaUWLcLSaWLQJ RbVHUYHU (VRPHRQH WKaW KaV a UROH LQ WKH SURcHVV WKaW LV bHLQJ RbVHUYHd) RU b\ aQ
QaWXUaOLVWLc RbVHUYHU (VRPHRQH WKaW dRHV QRW SaUWLcLSaWH LQ WKH SURcHVV WKaW LV bHLQJ RbVHUYHd) (H|VW HW.
aO. 2006).
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FLQaOO\, a caVH VWXd\ caQ cRQVLVW RI aUcKLYH aQaO\VLV, ZKHUH dRcXPHQWaWLRQ SURdXcHd b\ WKH UHVHaUcK
XQLW LV bHLQJ aQaO\VHd. E[aPSOHV RI UHVHaUcK PaWHULaO caQ bH UHSRUWV IURP SUHYLRXV SURMHcWV,
cRPPHUcLaO PaWHULaO RU RWKHU LQWHUQaO dRcXPHQWV. TKH daWa caQ bH bRWK TXaOLWaWLYH aQd TXaQWLWaWLYH
aQd LW LV RI JUHaW LPSRUWaQcH IRU WKH UHVHaUcKHU WR LQYHVWLJaWH WKH caXVH WR ZK\ WKH dRcXPHQWaWLRQ KaV
bHHQ dHYHORSHd RULJLQaOO\ (H|VW HW. aO. 2006).

TR UHacK WKH JRaO aQd IXOILOO WKH SXUSRVH RI WKH VWXd\, aQ H[SORUaWRU\ aSSURacK ZaV QHHdHd. TR acKLHYH
WKLV, a caVH VWXd\ ZaV XVHd WR JaLQ LQ-dHSWK NQRZOHdJH, aQd WKH caVH cRPSaQ\ ZaV, dXH WR cRPSHWLWLYH
UHaVRQV, UHIHUUHd WR aV ³The CaVe CRmSan\´. TKH CaVH CRPSaQ\ ZaV cKRVHQ IRU bHLQJ LQ WKH
IRUHIURQW RI WKH dHYHORSPHQW RI aXWRQRPRXV WUaQVSRUWaWLRQ VROXWLRQV. TKH CaVH CRPSaQ\ LV WKH
QHZHVW bXVLQHVV aUHa LQ TKH CaVH CRPSaQ\ GURXS. TKH CaVH CRPSaQ\ ZaV UHcHQWO\ IRXQdHd aQd WKH
cRPSaQ\ dHYHORSV aQd cRPPHUcLaOL]HV LQdXVWULaO aXWRQRPRXV WUaQVSRUW VROXWLRQV.  WLWKLQ WKH
cRPSaQ\, aXWRPaWLRQ H[SHUWV IURP aOO TKH CaVH CRPSaQ\ GURXS aUHaV aUH cRPLQJ WRJHWKHU WR
dHYHORS WKH cRQcHSW RI TUaQVSRUW aV a SHUYLcH (TaaV), LQcOXdLQJ WRWaO LQWHJUaWHd WUaQVSRUW VROXWLRQV WKaW
aLPV WR LPSURYH cXVWRPHU SURdXcWLYLW\ (TKH CaVH CRPSaQ\ (1), 2020).

2.3 DaWa GaWKHULQJ
AV PHQWLRQHd abRYH daWa caQ bH HLWKHU TXaQWLWaWLYH RU TXaOLWaWLYH aQd WKHUH aUH QXPHURXV Za\V IRU
cROOHcWLQJ daWa LQcOXdLQJ H.J. LQWHUYLHZV, VXUYH\V, RbVHUYaWLRQV aQd OLWHUaWXUH UHYLHZV (H|VW HW. aO,
2006). TR HQVXUH WKaW WUaQVSaUHQc\ aQd cUHdLbLOLW\ aUH PaLQWaLQHd, a MRXUQaO ZaV HVWabOLVKHd. TKLV
MRXUQaO ZaV XSdaWHd cRQWLQXRXVO\ WKURXJKRXW WKH daWa JaWKHULQJ SURcHVV WR KHOS WKH aQaO\VLV SKaVH aQd
WR NHHS WUacN RI WKH dHcLVLRQV aQd VXSSRVLWLRQV WKaW ZHUH PadH.

TKH daWa JaWKHUHd WR WKLV MaVWHU TKHVLV ZaV RbWaLQHd IURP WZR PaMRU SURcHVVHV: a OLWHUaWXUH UHYLHZ
SURcHVV aQd a caVH VWXd\ dRQH aW TKH CaVH CRPSaQ\.

2.3.1 LLWHUaWXUH UHYLHZ
AV H[SOaLQHd abRYH, WKH OLWHUaWXUH UHYLHZ SURcHVV ZaV RI aQ LWHUaWLYH QaWXUH HYHQ IRU WKLV VWXd\.
OULJLQaOO\, a IUaPHZRUN RI IRXU PaLQ caWHJRULHV RI WKHRU\ ZaV dHcLdHd XSRQ VHUYLQJ aV PaLQ SLOOaUV WR
KROd WKH HPSLULcV aQd aQaO\WLcV LQ. KH\ZRUdV ZHUH dHILQHd aQd a WKRURXJK OLWHUaWXUH VHaUcK ZaV PadH.
AIWHU a SKaVH RI HYaOXaWLRQ, RQH RI WKH IRXU SLOOaUV ZaV H[WUacWHd aQd WKH UHPaLQLQJ WKUHH ZHUH
UHIRUPXOaWHd aQd QHZ NH\ZRUdV ZHUH dHWHUPLQHd. OQcH aJaLQ, a QHZ SKaVH RI OLWHUaWXUH cROOHcWLRQ
ZaV dRQH aQd WKH WKHRU\ ZaV HYaOXaWHd. TKLV LWHUaWLYH SURcHVV ZaV dRQH aQd UHdRQH XQWLO WKH WKHRU\
ZaV VROLd aQd HOLJLbOH. TKH RULJLQ RI VRXUcHV ZaV a PL[ RI SULPaU\, VHcRQdaU\ aQd WHUWLaU\ VRXUcHV.

2.3.2 SWaWLVWLcaO daWa
SWaWLVWLcaO daWa ZaV JaWKHUHd WR bHWWHU XQdHUVWaQd WUaQVSRUWaWLRQ IURP a JORbaO SHUVSHcWLYH. TKH daWa
ZaV RbWaLQHd IURP VHcRQdaU\ VRXUcHV SaUWO\ SURYLdHd b\ TKH CaVH CRPSaQ\ aQd SaUWO\ IRXQd WKURXJK
WKH OLWHUaWXUH UHYLHZ SURcHVV. AOO VHcRQdaU\ daWa ZaV cORVHO\ H[aPLQHd bHIRUH XVHd LQ WKH VWXd\ WR
HQVXUH WKaW WKH VWaQdaUdV IRU UeVeaUch cUedibiliW\ ZaV PHW.

2.3.3 IQWHUYLHZV
SHYHUaO LQWHUYLHZV ZHUH KHOd ZLWK a SXUSRVH WR JaWKHU SULPaU\ aQd TXaOLWaWLYH daWa WR bHWWHU
XQdHUVWaQd a YaULHW\ RI WRSLcV. TKH LQWHUYLHZ RbMHcWV ZHUH VHOHcWHd cROOabRUaWLYHO\ ZLWK TKH CaVH
CRPSaQ\ aQd WKH RbMHcWV Kad bacNJURXQdV IURP YHKLcOH PaQXIacWXULQJ, acadHPLa aQd WKH WUaQVSRUW
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LQdXVWU\. DXH WR cRPSHWLWLYH UHaVRQV, aOO LQWHUYLHZHHV aQd WKHLU SRVLWLRQV ZHUH KHOd aQRQ\PRXV. IQ
addLWLRQ, VHYHUaO LQWHUYLHZV ZHUH KHOd ZLWK SHRSOH LQ WKH SRUW LQdXVWU\, WKH ORJLVWLcV LQdXVWU\ aQd
PaQXIacWXULQJ LQdXVWU\. HHUH, PRVWO\ OSHUaWLYH MaQaJHUV ZLWK VWUaWHJLc KRUL]RQV ZHUH WaUJHWHd LQ
cRPSaQLHV RSHUaWLQJ LQ WKH PHQWLRQHd LQdXVWULHV.

AW WKH HQd RI HacK LQWHUYLHZ, WKH LQWHUYLHZHH ZaV aOVR aVNHd WR UHcRPPHQd RWKHU SHRSOH LQ WKH
cRPSaQ\ RU a cRPSHWLWRU WR LQWHUYLHZ, WR LQcUHaVH WKH VSUHad aQd cUHaWH a QXaQcHd YLHZ. TKH PaMRULW\
RI WKH LQWHUYLHZV Kad a SaUWl\ VWUXcWXUed IRUPaW aQd a IXOO OLVW RI LQWHUYLHZ RbMHcWV caQ bH IRXQd LQ
SRXUceV. AOVR, WKH JHQHUaO TXHVWLRQV aVNHd caQ bH IRXQd LQ WKH ASSendi[ 3.

2.4 DaWa AQaO\VLV
OQcH aOO daWa LV JaWKHUHd, aQaO\VLV LV QHHdHd WR XQdHUVWaQd ZKaW LW PHaQV. AQaO\VLV RIWHQ UHTXLUHV
dLIIHUHQW PHWKRdV WKaW caQ bH dLYLdHd LQWR WZR dLIIHUHQW PaLQ caWHJRULHV; TXaQWLWaWLYH aQaO\VLV aQd
TXaOLWaWLYH aQaO\VLV (H|VW HW. aO, 2006). DXH WR WKH cRPSHWLWLYH HQYLURQPHQW, VHQVLWLYH YaULabOHV VXcK
aV LQWHUYLHZHHV, PaUNHW daWa aQd cRPSaQ\ VSHcLILc LQIRUPaWLRQ KaYH bHHQ aQRQ\PL]Hd.

2.4.1 QXaQWLWaWLYH AQaO\VLV
QXaQWLWaWLYH aQaO\VLV PHaQV aQaO\]LQJ TXaOLWaWLYH daWa, LQ RWKHU ZRUdV, daWa WKaW caQ bH UHSUHVHQWHd LQ
WHUPV RI QXPbHUV. WLWKLQ WKLV aUHa LW LV cRPPRQ WR XVH PHWKRdV IURP WKH ZRUOd RI VWaWLVWLcV. TKHUH aUH
WZR PaLQ UHaVRQV WR XVH VWaWLVWLcaO PHWKRdV. TKH ILUVW RQH LV WR H[SORUH daWa WR cUHaWH aQ XQdHUVWaQdLQJ
aQd WKH VHcRQd RQH LV WR VKRZ UHOaWLRQVKLSV aQd HYLdHQcH IRU K\SRWKHVHV RQcH cUHaWHd (H|VW HW. aO,
2006).

2.4.2 QXaOLWaWLYH AQaO\VLV
AQaO\VLV RI TXaOLWaWLYH daWa LV dLIIHUHQW IURP WKH aQaO\VLV RI TXaQWLWaWLYH aQaO\VLV, VLQcH WKH daWa
cRQVLVWV RI ZRUdV LQVWHad RI QXPbHUV aQd YaOXHV. TKH daWa WKaW LV aQaO\]Hd LV WH[W dRcXPHQWV, HLWKHU
WUaQVcULbHd LQWHUYLHZV RU aUcKLYH PaWHULaO, ZKLcK aUH dRcXPHQWV WKaW IURP WKH bHJLQQLQJ ZHUH cUHaWHd
IRU aQRWKHU SXUSRVH. TKH dLIIHUHQW PHWKRdV RI TXaOLWaWLYH aQaO\VLV caQ bH JURXSHd LQWR 4 dLIIHUHQW
aUHaV dHVcULbHd bHORZ.

Ɣ QXaVi-VWaWic meWhRdV: WKH PHWKRdV bXLOd XSRQ cRXQWLQJ WKH RccXUUHQcH RI a VSHcLILc ZRUd RU
JURXSV RI ZRUdV LQ dLIIHUHQW WH[WV. B\ dRLQJ WKaW, RQH caQ dHcLdH KRZ LPSRUWaQW WHUPV aQd
cRQcHSWV aUH IRU dLIIHUHQW SHUVRQV.

● TemSlaWe baVed meWhRdV: WKLV PHWKRd XVHV a OLVW RI NH\ZRUdV aQd ORRNV IRU WKH RccXUUHQcH RI
WKRVH ZRUdV LQ WKH TXaOLWaWLYH daWa. TKH OLVW RI NH\ZRUdV LV SXW WRJHWKHU IURP WKHRU\ aQd
WHUPLQRORJ\ IURP WKH VXbMHcW aUHa. HHUH, WKH QXPbHU RI WLPHV a ZRUd KaV bHHQ XVHd LV QRW
LPSRUWaQW, LQVWHad LW LV WKH SHUVRQ Va\LQJ LW WKaW LV LQ IRcXV.

● EdiWing meWhRdV: JXVW aV WKH WHPSOaWH baVHd PHWKRdV, WKLV PHWKRd aLPV WRZaUdV cUHaWLQJ
caWHJRULHV RI VXbMHcWV. TKH dLIIHUHQcH LV WKaW WKH HdLWLQJ PHWKRdV dR QRW KaYH a OLVW RI
NH\ZRUdV IURP WKH VWaUW, LQVWHad WKH\ aUH VHaUcKLQJ IRU NH\ZRUdV LQ WKH daWa PaWHULaO. TKH
LQWHUSUHWaWLRQ RI WKH SHUVRQ PaNLQJ WKH aQaO\VLV LV WKH IRXQdaWLRQ RI WKH caWHJRULHV.

● In-deSWh meWhRdV: TKLV LV a VWUaWHJ\ ZKHUH WKH SHUVRQ cRQdXcWLQJ WKH aQaO\VLV dHHSHQV
KLV/KHUV NQRZOHdJH LQ WKH PaWHULaO aQd b\ cUHaWLYLW\ aQd LQWXLWLRQ.

IQ WKH TXaOLWaWLYH aQaO\VLV, WKH WHUP WUacHabLOLW\ LV LPSRUWaQW aQd cHQWUaO. CRQcOXVLRQV dUaZQ IURP daWa
PaWHULaO PXVW bH abOH WR bH WUacNHd bacN WR WKH VWaWHPHQWV WKaW ZHUH WKH IRXQdaWLRQ WR WKH cRQcOXVLRQ
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IURP WKH bHJLQQLQJ. TKLV PHaQV WKaW dRcXPHQWaWLRQ LV cUXcLaO VLQcH LW VKRXOd bH SRVVLbOH WR IROORZ WKH
UHaVRQLQJ bHKLQd a cRQcOXVLRQ LQ WKH PaWHULaO aIWHUZaUdV (H|VW HW. aO. 2006).

2.5 RHVHaUcK EWKLcV
AccRUdLQJ WR DHQVcRPbH (2010), UHVHaUcKHUV aUH H[SHcWHd WR aSSURacK UHVHaUcK ZLWK HWKLcaO PaQQHUV
aQd WKaW QR ILQdLQJV aUH WhaW LPSRUWaQW WKaW LW MXVWLILHV SXUVXLQJ WKH UHVHaUcKHUV¶ RZQ LQWHUHVWV RYHU
WKRVH WKaW aUH bHLQJ VWXdLHd. TR HQVXUH WKaW WKH PRUaO aQd HWKLcaO SaUWV aUH aWWaLQHd, DHQVcRPH
SUHVHQWV IRXU PaMRU SULQcLSOHV WKaW UHVHaUcKHUV aUH H[SHcWHd WR SURcHHd ZLWK WKHLU LQYHVWLJaWLRQV LQ a
Za\ WKaW:

1) SURWHcW WKH LQWHUHVWV RI WKH SaUWLcLSaQWV;
2) HQVXUH WKaW SaUWLcLSaWLRQ LV YROXQWaU\ aQd baVHd RQ LQIRUPHd cRQVHQW;
3) aYRLd dHcHSWLRQ aQd RSHUaWHV ZLWK VcLHQWLILc LQWHJULW\, aQd;
4) cRPSO\ ZLWK WKH OaZV RI WKH OaQd.

WKLOH LQYHVWLJaWLQJ WKHVH IRXU SULQcLSOHV IXUWKHU aQd adaSWLQJ WKHP WR WKLV MaVWHU TKHVLV, WZR PaMRU
ULVNV ZHUH LdHQWLILHd. TKH ILUVW ZaV WR HQVXUH WKaW WKH LQWHUHVWV RI WKH SaUWLcLSaWLQJ cRPSaQ\ ZHUH NHSW
SURWHcWHd. TR dLPLQLVK WKLV ULVN, a cORVH dLaORJXH ZaV KHOd ZLWK WKH cOLHQW WKURXJKRXW WKH ZRUN aQd
cRQVHQW ZaV JLYHQ IURP WKHP UHJaUdLQJ WKH cRQWHQW RI WKH ILQaO SXbOLcaWLRQ. TKH VHcRQd ULVN ZaV WR
baOaQcH WKH cOLHQW¶V RbMHcWLYHV ZLWK WKH UHVHaUcK ZLWK VcLHQWLILc LQWHJULW\ WR HQVXUH WKaW WKH ILQdLQJV RI
WKH VWXd\ ZHUH XQbLaVHd (DHQVcRPbH, 2010, S. 331). TR PLWLJaWH WKLV ULVN, WKH YaOLdLW\ RI daWa
SURYLdHd b\ WKH cOLHQW ZaV cRQWLQXRXVO\ aVVHVVHd aQd WKH VWaWHd SXUSRVH RI WKH VWXd\ ZaV aOZa\V WKH
OHadLQJ VWaU IRU WKH UHVHaUcK.

2.6 RHVHaUcK CUHdLbLOLW\
AV RI aQ\ UHVHaUcK, cUHdLbLOLW\ LV RI JUHaW LPSRUWaQcH IRU WKH UHOHYaQcH RI WKH VWXd\. CUHdLbLOLW\ QHHdV
WR bH dHPRQVWUaWHd, KHQcH LW caQ QRW bH WaNHQ IRU JUaQWHd. TKHUH aUH IRXU PaLQ RbMHcWLYHV IRU MXdJLQJ
WKH cUHdLbLOLW\ RI UHVHaUcK: YaOLdLW\, UHOLabLOLW\, JHQHUaOL]abLOLW\ aQd RbMHcWLYLW\ (DHQVcRPbH, 2010, S
297-298).

ValidiW\ LV UHIHUUHd WR aV WKH SUHcLVLRQ aQd accXUac\ RI WKH daWa WKaW KaV bHHQ cROOHcWHd. DHSHQdLQJ RQ
ZKHWKHU WKH daWa LV TXaOLWaWLYH RU TXaQWLWaWLYH, WKLV LVVXH WaNHV dLIIHUHQW WXUQV. RHJaUdLQJ TXaOLWaWLYH
daWa, WKLV caQ QHYHU bH VHHQ aV �cRPSOHWHO\ cRUUHcW�, aOWKRXJK WKHUH aUH WRROV WR VWaWH WKaW ILQdLQJV aUH
UeaVRnabl\ likel\ WR bH accXUaWH. E[aPSOHV IRU LQcUHaVLQJ YaOLdLW\ aUH WULaQJXOaWLRQ (XVH cRQWUaVWLQJ
daWa VRXUcH), UHVSRQdHQW YaOLdaWLRQ aQd JURXQdHd daWa (DHQVcRPbH, 2010, S. 299).

ReliabiliW\ dHaOV ZLWK WKH TXHVWLRQ: ³LI WKH UHVHaUcK LV dRQH aJaLQ ZLWK WKH VaPH LQVWUXPHQW, ZLOO WKH
UHVXOWV bH WKH VaPH RQ dLIIHUHQW RccaVLRQV?´ TR LQcUHaVH UHOLabLOLW\ IRU WKH UHVHaUcK, WKH UHadHUV VKRXOd
bH JLYHQ dHWaLOHd LQIRUPaWLRQ UHJaUdLQJ PHWKRdV, aQaO\VLV aQd dHcLVLRQ-PaNLQJ LQ WKH UHVHaUcK IRU
RWKHUV WR UHSOLcaWH WKH VWXd\ (DHQVcRPbH, 2010, S.299-300).

GeneUali]abiliW\, RU H[WHUQaO YaOLdLW\, dHVcULbHV WR ZKaW H[WHQW WKH ILQdLQJV RI WKH UHVHaUcK Pa\ bH
aSSOLcabOH IRU RWKHU VLPLOaU VLWXaWLRQV. TKLV LV baVHd RQ WKH VWaWLVWLcaO SURbabLOLW\ WKaW WKH VaPH daWa LV
VKRZQ HOVHZKHUH, ZKLcK RIWHQ UHOLHV RQ WKH VL]H RI WKH VaPSOH aQd WKH UHSUHVHQWaWLYLW\ RI WKH
SRSXOaWLRQ LQ WKH VWXd\. TKH JHQHUaOL]abLOLW\ caQ bH LQcUHaVHd b\ SURYLdLQJ HQRXJK LQIRUPaWLRQ abRXW
WKH caVHV VWXdLHd IRU RWKHUV WR cRPSaUH ZLWK VLPLOaU caVHV (DHQVcRPbH, 2010, S.300-301).
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ObjecWiYiW\ UHIHUV WR ZKaW H[WHQW WKHUH aUH bLaVHV LQ WKH UHVHaUcK. FXQdaPHQWaOO\, RbMHcWLYLW\ UHIHUV WR
ZKHWKHU WKH UHVHaUcKHU caQ SURdXcH ILQdLQJV WKaW aUH IUHH IURP H[WHUQaO LQIOXHQcH, HYHQ WKRXJK RQH
caQ QRW HYHU bH cRPSOHWHO\ IUHH IURP LQIOXHQcH. TKH OHYHO RI RbMHcWLYLW\ caQ bH LQcUHaVHd WKURXJK
RSHQQHVV aQd ZLOOLQJQHVV WR cRQVLdHU cRPSHWLQJ aQd aOWHUQaWLYH H[SOaQaWLRQV (DHQVcRPbH, 2010,
S.301-302).

TR LQcUHaVH WKH RYHUaOO cUHdLbLOLW\ RI WKH UHVHaUcK, acWLRQV ZHUH WaNHQ WR IXOILOO WKH IRXU RbMHcWLYHV
abRYH aQd WKH UHVHaUcK PHWKRd ZaV WKRURXJKO\ H[SOaLQHd. DaWa ZaV JaWKHUHd WKURXJK YaULRXV
cRQWUaVWLQJ daWa VRXUcHV IURP JORbaOO\ accHSWHd LQVWLWXWLRQV aQd XQLYHUVLWLHV. WKHQ ROd VRXUcHV ZHUH
XVHd, WKHLU UHOHYaQcH LQ WRda\¶V HQYLURQPHQW ZaV dLVcXVVHd bHIRUH WKH VRXUcH ZaV XVHd. TR HQVXUH
UHOLabLOLW\ aQd YaOLdLW\ LQ WKH PaWHULaO JaWKHUHd IURP WKH LQWHUYLHZV, KLJK IRcXV ZaV SXW WR aXdLR
UHcRUdLQJ aQd WUaQVcULSWLRQ. AQ\ XQcOHaU dHWaLOV ZHUH cKHcNHd ZLWK WKH LQWHUYLHZHH WR cOaULI\
XQcHUWaLQWLHV.

AV PHQWLRQHd abRYH, WKH VWXd\ cRQWaLQV HVWLPaWLRQV WR ILOO JaSV ZKHUH QR KaUd daWa RU UHOLabOH
VHcRQdaU\ daWa VRXUcHV  ZHUH IRXQd. WKHQ HVWLPaWLRQV KaYH bHHQ dRQH, LQWHUYLHZV KaYH bHHQ XVHd aV
a SUR[\ WR dHcLdH XSRQ UHaVRQabOH aVVXPSWLRQV. TKHVH HVWLPaWLRQV aUH cOHaUO\ SRLQWHd RXW LQ WKH WH[W
WR HQVXUH UHOLabLOLW\ aQd RbMHcWLYLW\.
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3. TKHRU\
TKH SXUSRVH RI WKLV VWXd\ LV WR LdHQWLI\, dHVcULbH aQd aQaO\VH WHcKQRORJ\ VKLIWV aQd QHHdV ZLWKLQ WKH
LQdXVWU\ RI WUaQVSRUWaWLRQ. FXUWKHUPRUH, WR aVVHVV WKH PaUNHW SRWHQWLaO aQd WR H[SORUH KRZ a ILUVW
PRYHU caQ H[SORLW aXWRQRPRXV VROXWLRQV. BaVHd RQ WKLV SXUSRVH, WKH WKHRUHWLcaO SHUVSHcWLYH ZLOO
cRQVLVW RI WKUHH PaLQ bXLOdLQJ bORcNV; THcKQRORJ\ SKLIWV, UQdHUVWaQdLQJ MaUNHW SWUXcWXUH aQd GORbaO
TUaQVSRUWaWLRQ. SWaUWLQJ ZLWK WKHRULHV UHOaWLQJ WR THcKQRORJ\ SKLIWV LQcOXdLQJ WHcKQRORJ\ c\cOHV,
LQQRYaWLRQ WKHRU\ aQd WHcKQRORJ\ VWUaWHJ\ VWaWHV a VROLd JURXQd WR HYaOXaWH QHZ WHcKQRORJLHV. TKLV LV
IROORZHd b\ WKHRULHV UHJaUdLQJ WKH UQdHUVWaQdLQJ RI MaUNHW SWUXcWXUH aQd IacWRUV WKaW dULYH SXUcKaVH
dHcLVLRQV VHUYHV aV a SLHcH RI WKH SX]]OH aQd JLYHV SRVVLbLOLWLHV WR HIIHcWLYHO\ VHL]H WKH PaUNHW
SRWHQWLaO. FLQaOO\, WKLV LV IROORZHd b\ a bULHI LQWURdXcWLRQ WR GORbaO TUaQVSRUWaWLRQ aQd LWV cRPSOH[LW\
WR JLYH aQ XQdHUVWaQdLQJ RI WKH HQYLURQPHQW LQ ZKLcK WKLV VWXd\ ZLOO WaNH SOacH.

Figure 3.1: TKH TKHRUHWLcaO FUaPHZRUN
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3.1 THcKQRORJ\ SKLIWV

3.1.1 THcKQRORJ\ C\cOHV
THcKQRORJ\ VKLIWV SUHVHQW bRWK RSSRUWXQLWLHV aQd OHWKaO WKUHaWV WR PaQXIacWXULQJ cRPSaQLHV (TRQJXU &
EQJZaOO, 2014). IQWURdXcHd b\ FRVWHU 1986, WKH S-cXUYHV caQ bH XVHd WR dHVcULbH WHcKQRORJ\ VKLIWV.
DXULQJ HaUO\ VWaJHV ZKHQ QHZ WHcKQRORJ\ LV bHLQJ dHYHORSHd, WKH UaWH RI SURJUHVV LQ WHUPV RI SURdXcW
SHUIRUPaQcH cRPSaUHd WR WKH H[SHQdLWXUH LQ R&D LV UHOaWLYHO\ ORZ. OQcH WKH WHcKQRORJ\ JaLQV
WUacWLRQ aQd bHcRPHV ZLdHO\ XQdHUVWRRd, WKH UaWH RI SURJUHVV LQcUHaVHV aQd QHZ LPSURYHPHQWV
HPHUJH. AIWHU a SKaVH RI cRQWLQXRXV LQcUHaVH LQ SURdXcW SHUIRUPaQcH WKH dHYHORSPHQW SacH VORZO\
dHcUHaVHV dXH WR WKH aSSURacK RI a QaWXUaO aQd SK\VLcaO OLPLWaWLRQ. EYHQ WKRXJK PRUH WLPH aQd PRQH\
aUH LQYHVWHd LQWR WKH WHcKQRORJ\, RQO\ VPaOO aQd LQcUHPHQWaO ILQdLQJV RccXU (CKULVWHQVHQ, 1992a).
WKHQ WKLV VWaJH LV UHacKHd, cRPSaQLHV ILJKW WR dHYHORS WKH QH[W WHcKQRORJ\.

Figure 3.2. TKH THcKQRORJ\ S-CXUYH (CKULVWHQVHQ, 1992a)

CKULVWHQVHQ IRXQd LQ KLV VHULHV RI SaSHUV 1992 ZKHUH WKH dLVN dULYH LQdXVWU\ ZaV H[aPLQHd WKaW WKH
S-cXUYH KaV dLIIHUHQW XVHIXOQHVV ZKHWKHU LW LV adRSWHd RQ a cRPSRQHQW RU RQ aQ aUcKLWHcWXUaO OHYHO.
OQcH a cRPSRQHQW WHcKQRORJ\ KaV UHacKHd LWV IXOO SRWHQWLaO WKHUH aUH PaQ\ Za\V WR HYROYH (H.J.
ILQdLQJ aOWHUQaWLYH VROXWLRQV). HH aOVR IRXQd YHU\ IHZ (LI aQ\) ILUVW PRYHU adYaQWaJHV RI aJJUHVVLYHO\
SXVKLQJ WRZaUdV adaSWaWLRQ RI QHZ cRPSRQHQW WHcKQRORJ\. OQ WKH cRQWUaU\, PaQ\ SRVLWLYH IacWRUV
ZHUH IRXQd bHLQJ a ILUVW PRYHU LQ aUcKLWHcWXUaO WHcKQRORJLHV, ZKHUH WKH OHadLQJ ILUP cRXOd HQMR\
adYaQWaJHV IURP dULYLQJ WKH aUcKLWHcWXUaO cKaQJH, OHadLQJ WKH cRPSaQ\ WRZaUdV a SRVLWLRQ aV LQdXVWU\
OHadHUV (CKULVWHQVHQ, 1992b).

IQ WKHLU ZRUN IURP 1990, AQdHUVRQ aQd TXVKPaQ IXUWKHU LQYHVWLJaWH WKH VWaJHV LQ a WHcKQRORJLcaO
c\cOH. IW LV cRQcOXdHd WKaW WKH HVWabOLVKPHQW RI a QHZ WHcKQRORJ\ RQ WKH PaUNHW VWaUWV ZKHQ a
WechnRlRgical diVcRnWinXiW\ LV bHLQJ LQWURdXcHd. TKLV LV VRPH VRUW RI SURdXcW RU SURcHVV LQQRYaWLRQ
WKaW VKaNHV WKH IRXQdaWLRQV aQd TXHVWLRQ WKH H[LVWHQcH RI WKH RXWSXW ILUP (AQdHUVRQ & TXVKPaQ 1990,
S 606-607). AQ H[aPSOH RI WKLV LV WKH LQYHQWLRQ RI WKH MHW HQJLQH LQ WKH aLUcUaIW LQdXVWU\, WKUHaWHQLQJ
WKH SUHYLRXV VWaQdaUd RI WKH URWaU\ HQJLQH. OQcH a QHZ WHcKQRORJLcaO dLVcRQWLQXLW\ KaV bHHQ
LQWURdXcHd WKH WHcKQRORJLcaO c\cOH IacHV aQ EUa Rf FeUmenW. TKLV SHULRd caQ bHVW bH dHVcULbHd aV a
SHULRd RI ILHUcH dHVLJQ cRPSHWLWLRQ ZKHUH cRPSaQLHV ILJKW WR dHYHORS a QHZ LQdXVWU\ VWaQdaUd, RU a
DRminanW DeVign. DXULQJ WKLV SHULRd LW LV aOVR cRPPRQ ZLWK cXVWRPHUV VXbVWLWXWLQJ WKH ROd
WHcKQRORJ\ WR OHaYH URRP IRU WKH QHZ RQH. WKHQ a bURad PaMRULW\ KaYH adRSWHd a cHUWaLQ dHVLJQ RI
WKH QHZ WHcKQRORJ\, WKH PaUNHW UHacKHV a SKaVH ZKHQ a dRPLQaQW dHVLJQ LV dHcLdHd (AQdHUVRQ &
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TXVKPaQ 1990, 606-616). AQ H[aPSOH RI HPHUJHQcH RI a dRPLQaQW dHVLJQ LV WKH IacW WKaW a bLc\cOH
KaV WZR ZKHHOV WKaW aUH (URXJKO\) WKH VaPH VL]H, aLU WXbHd WLUHV aQd a UHaU cKaLQ. TKH dRPLQaQW dHVLJQ
LV QRW aOZa\V WKH bHVW RQH IURP a WHcKQLcaO SHUVSHcWLYH (H.J. JVC¶V VHS ZaV QRW WKH VXSHULRU
aOWHUQaWLYH IRU YLdHR caVVHWWH UHSURdXcWLRQ RQ WKH PaUNHW). IQVWHad, WKH HPHUJHQcH RI a dRPLQaQW
dHVLJQ LV a VRcLaO aQd SROLWLcaO SURcHVV (AQdHUVRQ & TXVKPaQ 1990, S 616). FLQaOO\, WKH WHcKQRORJLcaO
c\cOH PRYHV LQWR aQ EUa Rf IncUemenWal Change, ZKHUH WKH dRPLQaQW dHVLJQ LV bHLQJ cRQVWaQWO\
LPSURYHd b\ YaULRXV cRPSaQLHV aQd WKH IRcXV KaV VKLIWHd IURP cKaOOHQJLQJ WKH LQdXVWU\ VWaQdaUd WR
UHILQH WKH WHcKQRORJ\ LQ WHUPV RI LQcUHaVLQJ SHUIRUPaQcH, ORZHU cRVWV RI SURdXcWLRQ aQd dLIIHUHQWLaWH
b\ ILQdLQJ QHZ aSSOLcaWLRQV. TKLV SKaVH cRQWLQXHV XQWLO a QHZ WHcKQRORJLcaO dLVcRQWLQXLW\ LV bHLQJ
LQYHQWHd aQd SUHVHQWHd (AQdHUVRQ & TXVKPaQ 1990, S 617-618).

Figure 3.3. TKH THcKQRORJ\ C\cOH (AQdHUVRQ & TXVKPaQ 1990)

IQ a VWXd\ IURP 1989, DaYLV LQWURdXcHV TechnRlRg\ AcceSWance MRdel (TAM) aV a WRRO WR KHOS VWXd\
KRZ QHZ IT V\VWHPV aUH bHLQJ adRSWHd LQ RUJaQLVaWLRQV. RHO\LQJ RQ WKHRUHWLcaO IRXQdaWLRQV VXcK aV
Velf-efficac\ WheRU\, cRVW-benefiW SaUadigm, adaSWaWiRn Rf innRYaWiRnV, eWc. WKH VWXd\ H[aPLQHV LQ dHWaLO
ZKLcK IRUcHV WKaW dULYHV WKH accHSWaQcH RI QHZ IT. TZR dHWHUPLQaQWV IRU a VXccHVVIXO LPSOHPHQWaWLRQ
aUH LdHQWLILHd, L) PHUcHLYHd UVHIXOQHVV aQd LL) PHUcHLYHd EaVH RI UVH. TKH IRUPHU LV dHILQHd aV ³WKH
dHJUHH WR ZKLcK a SHUVRQ bHOLHYHV WKaW XVLQJ a SaUWLcXOaU V\VWHP ZRXOd HQKaQcH KLV RU KHU MRb
SHUIRUPaQcH´ (DaYLV 1989, S 320). TKH OaWWHU LV dHVcULbHd aV ³WKH dHJUHH WR ZKLcK a SHUVRQ bHOLHYHV
WKaW XVLQJ a SaUWLcXOaU V\VWHP ZRXOd bH IUHH RI HIIRUW´ (DaYLV 1989, S 320). DaYLV cRQcOXdHV WKaW WKH
PRVW LPSRUWaQW IacWRU IRU XVaJH RI a QHZ aSSOLcaWLRQ LV XVHIXOQHVV, HYHQ WKRXJK HaVH RI XVH aOVR SOa\V
a UROH. II WKH WaUJHWHd XVHUV VHHV WKH SRWHQWLaO RI WKH aSSOLcaWLRQ aQd WKH IXQcWLRQV LW caQ SHUIRUP IRU
WKHP, WKH\ aUH dULYHQ WR adRSW WKH WHcKQRORJ\, HYHQ WKRXJK WKH V\VWHP PLJKW bH cRPSOH[ WR OHaUQ
(DaYLV 1989).

3.1.2 IQQRYaWLRQ TKHRU\
IQQRYaWLRQ LV WKH SURcHVV ZKHUH ROd SURcHVVHV, SURdXcWV RU WHcKQRORJLHV aUH bHLQJ UHSOacHd b\ QHZ
LQYHQWLRQV. ScKXPSHWHU dLVcXVVHV WKH WRSLc RI cUHaWLYH dHVWUXcWLRQ LQ WKH cRQWH[W RI caSLWaOLVP aQd
VRcLaOLVP aV a QaWXUaO SKaVH ZKHQ VRPHWKLQJ ROd LV bHLQJ dLVSOacHd b\ QHZ (ScKXPSHWHU, 1928). OQH
H[aPSOH RI WKLV, dHVcULbHd b\ DaUPaZa HW. aO (2019), LV WKH adYHQW RI WKH SHUVRQaO cRPSXWHU LQdXVWU\,
dULYHQ b\ IQWHO aQd MLcURVRIW, WKaW ZLSHd RXW ROd PaLQIUaPH cRPSXWHU cRPSaQLHV. DHVWUXcWLYH
CRQVWUXcWLRQ LV XQaYRLdabOH aQd a QaWXUaO SKHQRPHQa aQd VPaOO cRPSaQLHV RIWHQ adaSW IaVWHU WKaQ
OaUJH RQHV WR VXddHQ cKaQJHV, XQOHVV WKH OaUJH ILUP KaV a JRRd SRVLWLRQ aQd cRPSHWHQcH adYaQWaJHV LQ
WKH VWaUW RI WKH dHYHORSPHQW (DaUPaZa HW.aO 2019).

CKULVWHQVHQ (1997) bXLOdV XSRQ WKH SKHQRPHQa RI cUHaWLYH dHVWUXcWLRQ ZLWK KLV WKHRU\ RI diVUXSWiYe
innRYaWiRn. CKULVWHQVHQ dHILQHV dLVUXSWLYH LQQRYaWLRQ aV a SURcHVV UaWKHU WKaQ a VLQJOH HYHQW, ZKHQ a
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SURdXcW RU SURcHVV LV LQWURdXcHd LQ WKH ORZ HQd RI WKH PaUNHW, RIWHQ SURYLdLQJ a PRUH accHVVLbOH aQd
OHVV H[SHQVLYH VROXWLRQ WR WKH cXVWRPHU. BOLQdHd b\ WKH QHHdV aQd ZaQWV RI WRda\'V PRVW SURILWabOH
cXVWRPHUV, LQdXVWU\ OHadHUV RIWHQ PLVV RXW RQ WKUHaWV SUHVHQWHd b\ QHZ HQWUaQWV. OQcH WKH LQQRYaWLRQ
KaV HVWabOLVKHd LWV URRWV LQ WKH ORZ HQd RI WKH PaUNHW, LW UHOHQWOHVVO\ PRYHV XSZaUdV WR ILQaOO\ dLVSOacH
H[LVWLQJ cRPSHWLWRUV (CKULVWHQVHQ, 1997).

3.1.3 THcKQRORJ\ SWUaWHJ\
AccRUdLQJ WR FRUd (1988), a JRRd VWaUWLQJ SRLQW WR XQdHUVWaQd THcKQRORJ\ SWUaWHJ\ LV WR aIILUP WKaW
WKH cRUH RI a cRPSaQ\ LV ZKaW LW NQRZV aQd caQ dR, QRW WKH SURdXcW LW VHOOV RU WKH PaUNHWV WKaW LW
VHUYHV. FRUd VWaWHV WKaW THcKQRORJ\ SWUaWHJ\ LV abRXW acTXLULQJ NQRZOHdJH aQd abLOLWLHV, PaQaJLQJ WKH
NQRZOHdJH aQd WKH abLOLWLHV aV ZHOO aV H[SORLWLQJ WKHP IRU a SURILW. A cRPSaQ\¶V SURdXcWV aQd
SURdXcWLRQ WHcKQRORJ\ caQ bH H[SORLWHd LQ PRUH Za\V WKaQ XVLQJ WKHP LQ WKHLU RZQ SURdXcWV. FRU
LQVWaQcH, WKH\ caQ bH OLcHQVHd-RXW, XVHd LQ MRLQW YHQWXUHV RU XVHd WR PaNH SURdXcWV IRU RWKHUV WR WKHLU
PaUNHW. LLNHZLVH, WKH cRPSaQ\ caQ acTXLUH WHcKQRORJ\ LQ VHYHUaO dLIIHUHQW Za\V, WKURXJK LQ-KRXVH
dHYHORSPHQW, WKURXJK cRQWUacWHd-RXW R&D RU b\ OLcHQVLQJ IURP RWKHUV MXVW WR PHQWLRQ a IHZ
H[aPSOHV.

DaYHQSRUW HW aO, (2003) KaV a YLHZ RI THcKQRORJ\ SWUaWHJ\ WKaW LV PRUH d\QaPLc WKaQ WKH PRdHO WKaW
FRUd dHYHORSHd. TKURXJK VWXdLHV RQ WKH HYROXWLRQ RI a QXPbHU RI NHZ ZHaOaQd ILUPV aQd CRPSOH[
TKHRU\, WKH aXWKRUV IRXQd VHYHUaO SRVLWLYH IHHdbacN ORRSV WKaW KaYH dULYHQ WKH WHcKQRORJLcaO
SURJUHVVLRQ RI ILUPV. IQ addLWLRQ, DaYHQSRUW HW aO, aUJXHV WKaW ZLWKLQ HacK RI WKH WKUHH aVSHcWV WKaW
cRQVWLWXWH THcKQRORJ\ SWUaWHJ\ accRUdLQJ WR FRUd, WKHUH aUH a P\ULad RI RWKHU cRQWULbXWLQJ
cRPSRQHQWV (DaYHQSRUW, HW aO. 2003).

FRUd KaV SUHYLRXVO\ cRPSaUHd THcKQRORJ\ SWUaWHJ\ ZLWK WKH WaVN RI a IaUPHU. A JRRd IaUPHU ZaQWV WR
H[WUacW aV PXcK cURSV aV SRVVLbOH IURP KLV OaQd, bXW aW WKH VaPH WLPH KH WaNHV JUHaW SULdH LQ OHaYLQJ LW
LQ a bHWWHU aQd PRUH IHUWLOH cRQdLWLRQ cRPSaUHd WR ZKHQ KH IRXQd LW. JXVW OLNH WKH IaUPHU ZKR WaNHV
ZKaW KH caQ IURP WKH OaQd LQ WKH VKRUW-WHUP ZLWKRXW a WKRXJKW IRU WKH ORQJ-WHUP, a VKRUW WHUP SURdXcW
VWUaWHJ\ caQ QHJOHcW WKH ORQJHU-WHUP WHcKQRORJLcaO LVVXHV LQ a bXVLQHVV. DHYHORSLQJ a THcKQRORJ\
SWUaWHJ\ IRUcHV WKH cRPSaQ\ WR WaNH a VWHS bacN aQd aQaO\VH WKH SURdXcW aQd SURdXcWLRQ WHcKQRORJLHV
RQ ZKLcK WKH RSHUaWLRQV aUH baVHd. FRUd aOVR aUJXHV WKaW LW LV YHU\ LPSRUWaQW WR aVN LI WKH WHcKQRORJ\
baVH LV bHLQJ IXOO\ H[SORLWHd. TKH UHaVRQ LV WKaW YaVW aUHaV RI SRWHQWLaO H[SORLWaWLRQ LQ RWKHU cRPSaQLHV
RU aSSOLcaWLRQV aUH bHLQJ ZaVWHd b\ WKH cRPSaQ\¶V LQabLOLW\ WR SOaQ IRU a cRPbLQaWLRQ RI SURdXcW aQd
dLUHcW WHcKQRORJ\ VaOH WKURXJKRXW WKH IXOO OLIH RI WKH WHcKQRORJ\ (FRUd, 1998).

WKHQ ORRNLQJ aW WKH cRQWULbXWLRQ RI DaYHQSRUW HW aO, RQH PaMRU addLWLRQ LV WKH FLUP¶V ³abVRUSWLYH
caSacLW\´. A ILUP QHHdV abVRUSWLYH caSacLW\ WR acTXLUH, PaNH XVH RI aQd OHaUQ IURP WHcKQRORJLcaO
NQRZOHdJH aQd RQH caQ VHH LW aV WKH ILUP¶V SUHSaUHd JURXQd aQd WKHUHb\ LWV abLOLW\ WR LQWHUQaOL]H WKH
QHZ NQRZOHdJH. TKH caSacLW\ LV bXLOW XS WKURXJK SULRU H[SHULHQcH aQd UHOaWHd NQRZOHdJH ZLWKLQ WKH
ILUP. TR H[SOaLQ LW LQ aQRWKHU Za\, WKH ILUP QHHdV a cHUWaLQ OHYHO RI H[LVWLQJ WHcKQRORJLcaO NQRZOHdJH
LQ RUdHU WR bH abOH WR UHcRJQL]H WKH SRWHQWLaO RI QHZ WHcKQRORJ\ aQd LQIRUPaWLRQ WR bXLOd XSRQ WKHLU
H[LVWLQJ WHcKQRORJ\ baVH. TKH abVRUSWLYH caSacLW\ KaV WR bH acWLYHO\ bXLOW LQ RUdHU WR Pa[LPL]H bRWK
WKH aSSURSULaWH TXaQWLW\ aQd TXaOLW\ RI WHcKQRORJLcaO NQRZOHdJH acTXLVLWLRQ. IQ addLWLRQ, WKH
LPSRUWaQcH RI QHWZRUNV aQd aOOLaQcHV LV HPSKaVL]Hd. TKH ILUP LV cKaUacWHUL]Hd QRW RQO\ b\ WKH
cRQILJXUaWLRQ RI LWV RZQ WHcKQRORJ\, bXW LQ addLWLRQ, b\ LWV UHOaWLRQVKLSV ZLWK aQd OLQNaJHV WR WKH
V\VWHPV RI RWKHUV. TKLV aUJXHV WKaW a PHaQLQJIXO WHcKQRORJ\ VWUaWHJ\ LV LQHYLWabO\ aOVR a QHWZRUN
VWUaWHJ\ (DaYHQSRUW, HW aO. 2003).
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DHYHORSLQJ a VRXQd THcKQRORJ\ SWUaWHJ\ caQ bH UaWKHU cRPSOLcaWHd aQd PaQ\ cRPSaQLHV H[SHULHQcH
LW aV dLIILcXOW. OQH RI WKH SURbOHPV WKaW aUH cRPPRQ WR aULVH LV NQRZQ aV WKH ³THcKQRORJ\ IOOLWHUac\´
RI PaQ\ cKLHI H[HcXWLYHV aQd PaQaJHUV. AQ LQabLOLW\ RU XQZLOOLQJQHVV WR WKLQN LQ WHUPV RI WKH
WHcKQRORJ\ baVLV RI SURdXcWV aQd PaUNHWV LV RIWHQ a PaMRU RbVWacOH RQ WKH Za\ WRZaUdV VXccHVV.
AQRWKHU SURbOHP LV UHIHUUHd WR aV WKH ³HLJK-WHcK S\QdURPH´ ZKLcK LV dLYLdHd LQWR VPaOOHU SaUWV.
FLUVWO\, LW LV abRXW PaQaJHUV' WHQdHQc\ WR WKLQN WKaW a THcKQRORJ\ SWUaWHJ\ RQO\ LV UHOHYaQW IRU
KLJK-WHcK cRPSaQLHV aQd WKaW LW WKHUHIRUH LV XQQHcHVVaU\ IRU cRPSaQLHV ZLWK ³UHJXOaU WHcKQRORJ\´ WR
JHW a cRKHUHQW YLHZ RI WKH WHcKQRORJ\ baVH RI WKH cRPSaQ\. HLJK-WHcK LQdXVWULHV PLJKW KaYH IaVWHU
UaWHV RI cKaQJHV, KRZHYHU, WKaW dRHV QRW PHaQ WKaW cRPSaQLHV LQ LQdXVWULHV ZLWK a VORZHU UaWH RI
cKaQJH VKRXOd QRW aVVHVV WKHLU acTXLVLWLRQ aQd H[SORLWaWLRQ RI WHcKQRORJ\ (FRUd, 1998).

AQRWKHU SURbOHP ZLWK dHYHORSLQJ WHcKQRORJ\ VWUaWHJ\ LV WKaW LW UHTXLUHV VSHcLaO aQd HQKaQcHd
cRPPXQLcaWLRQ SaWWHUQV LQ WKH cRPSaQ\. IW UHTXLUHV a VWURQJ cRQQHcWLRQ bHWZHHQ WKRVH ZKR aUH
UHVSRQVLbOH IRU acTXLULQJ WKH WHcKQRORJ\, OLNH R&D PaQaJHPHQW, aQd WKRVH WKaW aUH UHVSRQVLbOH IRU
PaQaJLQJ aQd H[SORLWLQJ WKLV WHcKQRORJ\. II WKLV cRQQHcWLRQ LV QRW VHW XS, LW LV OLNHO\ WKaW PRQH\ HLWKHU
LV ZaVWHd RQ dHYHORSLQJ ZURQJ WHcKQRORJLHV, RU PRQH\ bHLQJ ZaVWHd RQ WHcKQRORJ\ QRW bHLQJ
H[SORLWHd (FRUd, 1998).

LaVWO\, RQH SURbOHP LV UHOaWHd WR PaQaJHPHQW VWUXcWXUH aQd VWUaWHJ\ UHJaUdLQJ WLPH-VcaOHV. TKH
VLJQLILcaQW WLPH UHTXLUHd IRU a WHcKQRORJLcaO cKaQJH LV XVXaOO\ 5-10 \HaUV, ZKLOH cRUSRUaWH RU
cRQYHQWLRQaO SOaQV XVXaOO\ KaYH a WLPH KRUL]RQ RI 3-5 \HaUV. AOVR, WKLQNLQJ LQ WKH ORQJ WHUP dRHV QRW
aOZa\V VLW ZHOO ZLWK PaQaJHUV aQd WKHLU VKRUW WHUP KRUL]RQV dXH WR SUHVVXUH IURP IacWRUV OLNH TXaUWHUO\
UHSRUWV IRU LQVWaQcH (FRUd, 1988).
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3.2 UQdHUVWaQdLQJ MaUNHW SWUXcWXUH

3.2.1 MaUNHW SL]LQJ
WKHQ WU\LQJ WR HYaOXaWH WKH PaUNHW SRVVLbLOLWLHV OLQNHd WR a QHZ WHcKQRORJ\, LW LV RI JUHaW LPSRUWaQcH
WR XQdHUVWaQd PaUNHW QHHdV aQd KRZ WKH WHcKQRORJ\ Pa\ SUHVHQW a IHaVLbOH VROXWLRQ WR PHHW WKHVH. A
ILUP KaV WR bH abOH WR RbVHUYH LWV WHcKQRORJLcaO cRPSHWHQcHV aQd WKHLU IXQJLbLOLWLHV WRJHWKHU ZLWK
acTXLUHd PaUNHW NQRZOHdJH WR VHL]H WKH SRWHQWLaO RI a QHZ WHcKQRORJ\. AW aQ HaUO\ VWaJH WKHUH PLJKW
bH a UaQJH RI RSSRUWXQLWLHV ZKLOH WKH LQLWLaO WHcKQRORJLcaO cRPSHWHQcH aURXQd WKH WHcKQRORJ\ LV QRW
ZLdHO\ VSUHad (GUXbHU HW. aO 2008). TKHUHIRUH, PaQ\ dLIIHUHQW aSSOLcaWLRQV IRU WKH WHcKQRORJ\ VKRXOd
bH dLVcXVVHd WR QRW PLVV PaUNHW RSSRUWXQLWLHV.

AW LWV cRUH, a PaUNHW VL]H LV caOcXOaWHd aV WKH QXPbHU RI RSSRUWXQLWLHV WLPHV WKH VHOOLQJ SULcH IRU WKRVH
RSSRUWXQLWLHV LQ a VSHcLILc PaUNHW. TKHUH aUH WZR dLIIHUHQW PaLQ W\SHV RI PaUNHWV, TRWaO AYaLOabOH
MaUNHW (TAM) aQd SHUYLcHabOH AYaLOabOH MaUNHW (SAM). TAM LV WKH PaUNHW WKaW LQcOXdHV aOO
cRPSHWLWLYH SURdXcWV, ZKLOH SAM LV WKH VSHcLILc SaUW RI WKH PaUNHW WKaW a cRPSaQ\ caQ VHUYH aV a
VSHcLaOLVW cRPSaQ\ RU YLa VSHcLILc cKaQQHOV. FXUWKHUPRUH, WKHUH aUH WKUHH PaLQ VWUaWHJLHV WR dHcLdH WKH
PaUNHW VL]H aQd LW LV cRPPRQ WR XVH PRUH WKaQ RQH RI WKHP. TKH ILUVW PHWKRd LV caOOHd ³TRS-DRZQ´
ZKLcK LV ZKHQ WKH caOcXOaWRU LV XVLQJ a bLUd¶V YLHZ, XVLQJ SXbOLVKHd UHSRUWV aQd PacUR daWa aV RIWHQ aV
SRVVLbOH. TKH VHcRQd PHWKRd LV caOOHd ³SXSSO\ SLdH´, ZKHUH WKH HVWLPaWLRQ LV baVHd RQ WKH VL]H RI aOO
WKH cRPSHWLWRUV VXSSO\LQJ WKH PaUNHW. TKH OaVW RQH LV caOOHd ³DHPaQd-SLdH´ RU ³BRWWRP-US´ aQd LW
XVHV HQd-XVHU daWa LQ cRPbLQaWLRQ ZLWK WKH QXPbHUV RI RSHUaWRUV ZLWKLQ a PaUNHW (MaUVKaOO, 2020).

A SURdXcW¶V RU a cRPSaQ\¶V SHQHWUaWLRQ UaWH LV a PHaVXUH RI KRZ PXcK a SURdXcW RU VHUYLcH LV bHLQJ
XVHd b\ cXVWRPHUV cRPSaUHd WR WKH WRWaO HVWLPaWHd PaUNHW. IQ RWKHU ZRUdV, WKH SHQHWUaWLRQ UaWH LV
aIIHcWLQJ WKH VL]H RI SAM LQ UHOaWLRQ WR TAM aQd WKHUH aUH VHYHUaO IacWRUV LQcOXdHd LQ WKH SHQHWUaWLRQ
UaWH aQd WXUQLQJ SRWHQWLaO cXVWRPHUV LQWR cXVWRPHUV (KHQWRQ, 2020). TKLV bHcRPHV HYLdHQW ZKHQ
ORRNLQJ aW aXWRQRPRXV YHKLcOHV, WKaW aUH SUHdLcWHd b\ PaQ\ WR bH WKH IXWXUH RI PRbLOLW\. TKH
WHcKQRORJ\ cRXOd SRWHQWLaOO\ LQcUHaVH HIILcLHQc\, PRbLOLW\ aQd VaIHW\ (BHLNHU 2012). HRZHYHU, WKH
adaSWaWLRQ RI WKH WHcKQRORJ\ LV RI JUHaW LPSRUWaQcH WR acWXaOO\ acKLHYH WKHVH SHUNV. IQ a VWXd\ ZLWK WKH
RbMHcWLYH WR dHWHUPLQH dULYHUV IRU adRSWLQJ aQ aXWRQRPRXV YHKLcOH, CKRL aQd JL LQYHVWLJaWHd WKH
LPSRUWaQcH RI WUXVW. 552 dULYHUV aQVZHUHd a VXUYH\ aQd WKH aQVZHUV ZHUH aQaO\]Hd XVLQJ a SaUWLaO
VTXaUH PHWKRd. TKH aXWKRUV XVHd WKH WechnRlRg\ acceSWance mRdel, bXW H[WHQdHd LW WR LQcOXdH IacWRUV
UHJaUdLQJ WUXVW IRU WKH WHcKQRORJ\. TKH UHVXOWV VKRZHd WKaW SHUcHLYHd XVHIXOQHVV aQd WUXVW aUH WZR
PaMRU dHWHUPLQaQWV IRU WKH VSHHd RI adRSWLRQ. FXUWKHUPRUH, WKUHH cRQVWUXcWV aIIHcWLQJ WUXVW ZHUH
dHWHUPLQHd WR KaYH a VLJQLILcaQW HIIHcW, QaPHO\, V\VWHP WUaQVSaUHQc\, WHcKQLcaO cRPSHWHQcH, aQd
VLWXaWLRQ PaQaJHPHQW. S\VWHP WUaQVSaUHQc\ UHIHUV WR ZKHWKHU WKH XVHUV caQ XQdHUVWaQd aQd SUHdLcW WKH
aXWRQRPRXV YHKLcOHV¶ RSHUaWLRQV. UVHU¶V dHJUHH RI SHUIRUPaQcH SHUcHSWLRQ dHVcULbHV WKH WHcKQLcaO
cRPSHWHQcH. FLQaOO\, a XVHU¶V IHHOLQJ RI UHcRYHULQJ cRQWURO RYHU WKH V\VWHP LI QHHdHd LV UHIHUUHd WR
VLWXaWLRQ PaQaJHPHQW. JXVW OLNH DaYLV IRXQd LQ KLV VWXd\ IURP 1989, SeUceiYed XVefXlneVV ZaV IRXQd
IaU PRUH LPSRUWaQW WKaQ SeUceiYed eaVe Rf XVe RI WKH WHcKQRORJ\ (CKRL & JL 2015).

3.2.2 MaUNHW SHJPHQWaWLRQ
MaUNHW VHJPHQWaWLRQ LV aQ HIIHcWLYH WRRO IRU XQdHUVWaQdLQJ WKH PaUNHW VWUXcWXUH. NRW RQO\ dRHV LW KHOS
WKH PaUNHWLQJ WHaP WR XQdHUVWaQd WKH QHHdV aQd ZaQWV RI WKHLU cXVWRPHUV, bXW LW aOVR KHOSV
PaQaJHPHQW WR dHWHUPLQH VWUaWHJLc dHcLVLRQV aQd WR cKRRVH bHWZHHQ dLIIHUHQW WaUJHWLQJ cXVWRPHU
JURXSV (FUH\WaJ & H¡MbMHUJ COaUNH 2001). TKH B2B PaUNHW LV cKaUacWHUL]Hd b\ dHHS UHOaWLRQVKLSV aQd
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cRRSHUaWLRQ ZKLcK UHVXOWV LQ PRUH LQ-dHSWK NQRZOHdJH IRU WKH cXVWRPHUV¶ ZaQWV aQd QHHdV  (FUH\WaJ
& H¡MbMHUJ COaUNH 2001).

BXVLQHVV-WR-bXVLQHVV (B2B) PaUNHWV aUH dLIIHUHQW IURP bXVLQHVV-WR-cRQVXPHU (B2C) PaUNHWV LQ
VHYHUaO dLIIHUHQW Za\V. FLUVW aQd IRUHPRVW, B2B PaUNHWV KaYH a PRUH cRPSOH[ dHcLVLRQ-PaNLQJ XQLW.
IQ PRVW KRXVHKROdV, HYHQ WKH PRVW cRPSOH[ dHcLVLRQV aUH PadH b\ WKH IaPLO\ XQLW, ZKLOH a UaWKHU
VLPSOH dHcLVLRQ LQ WKH B2B VHJPHQW RIWHQ LQcOXdHV WHcKQLcaO H[SHUWV, SXUcKaVLQJ H[SHUWV, bRaUd
PHPbHUV aQd KHaOWK aQd VaIHW\ H[SHUWV, MXVW PHQWLRQLQJ a IHZ H[aPSOHV. TKLV JHQHUaOO\ PaNHV WKH
B2B dHcLVLRQV PRUH UaWLRQaO aQd baVHd RQ ZKaW WKH cRPSaQ\ UHaOO\ QHHdV. IW LV WKHUHIRUH cUXcLaO WR
LdHQWLI\ dULYHUV RI cXVWRPHU QHHdV, ZKLcK RIWHQ LV bRLOHd dRZQ WR UHOaWLYHO\ VLPSOH LdHQWLILHUV VXcK aV
cRPSaQ\ VL]H, YROXPH SXUcKaVH RU OLNHZLVH. TKHVH LdHQWLILHUV RIWHQ HQabOH QHHdV aQd WR VHJPHQW
baVHd RQ WKaW LV WKHUHIRUH RIWHQ accXUaWHO\ SUHdLcWHd. AddLQJ WR WKLV, B2B SURdXcWV aUH RIWHQ PRUH
cRPSOH[ WKaQ B2C SURdXcWV. AOVR, VLQcH HYHQ WKH VLPSOHVW B2B SURdXcWV RIWHQ QHHd WR bH LQWHJUaWHd
LQWR a OaUJHU V\VWHP, TXaOLILHd H[SHUWV QHHd WR bH LQYROYHd. TKLV caQ bH cRPSaUHd WR PRUH cRPSOH[
B2C SXUcKaVHV OLNH caUV, ZKLcK aW WKH HQd RI WKH da\ WHQd WR bH cKRVHQ RQ IaLUO\ VLPSOH cULWHULa (HaXJH
& HaUULVRQ 2020).

TKLV UaLVHV WKH TXHVWLRQ LI VHJPHQWaWLRQ UHaOO\ LV SRVVLbOH LQ VXcK PaUNHWV, VLQcH aOO cXVWRPHUV RIWHQ
KaYH cRPSOH[ aQd UaWKHU dLIIHUHQW QHHdV. OQH PLJKW aUJXH WKaW HYHU\ cXVWRPHU WKHUHIRUH QHHdV LWV RZQ
VHJPHQW. IQ PRVW B2B PaUNHWV, a IHZ NH\ cXVWRPHUV aUH VR LPSRUWaQW WKaW WKH\ ULVH abRYH WKH
VHJPHQWaWLRQ aQd cUHaWH WKHLU RZQ VHJPHQWV LQ WKHLU RZQ ULJKW. BHQHaWK WKHVH NH\ cXVWRPHUV,
KRZHYHU, OLHV aQ aUUa\ RI cRPSaQLHV WKaW KaYH VLPLOaU aQd PRdHVW HQRXJK UHTXLUHPHQWV WR bH dLYLdHd
LQWR dLIIHUHQW VHJPHQWV (HaXJH & HaUULVRQ 2020).

AOVR, ORQJ-WHUP SXUcKaVHV ± RU aW OHaVW SXUcKaVHV WKaW aUH H[SHcWHd WR bH UHSHaWHd RYHU a ORQJ SHULRd
RI WLPH, aUH PRUH cRPPRQ LQ B2B PaUNHWV. BXVLQHVVHV¶ UHSHaWHd SXUcKaVHV ZLOO aOVR UHTXLUH RQJRLQJ
H[SHUWLVH aQd VHUYLcHV LQ WHUPV RI dHOLYHU\, LPSOHPHQWaWLRQ, LQVWaOOaWLRQ aQd PaLQWHQaQcH. FURP RQH
SHUVSHcWLYH, WKLV PaNHV LW HaVLHU IRU B2B VHJPHQWaWLRQ, VLQcH VHJPHQWV WHQd WR bH OHVV VXbMHcW WR UaSLd
cKaQJH. TKH ULVN RI WKLV LV WKaW B2B cRPSaQLHV caQ bHcRPH cRPSOacHQW aQd Sa\ LQadHTXaWH aWWHQWLRQ
WR WKH cKaQJLQJ QHHdV aQd cKaUacWHULVWLcV RI WKHLU cXVWRPHUV RYHU WLPH. TKLV LV VRPHWKLQJ WKaW caQ KaYH
JUaYH cRQVHTXHQcHV RYHU WLPH (HaXJH & HaUULVRQ 2020).

B2B KaV IHZHU bHKaYLRUaO aQd QHHdV-baVHd VHJPHQWV, ZKLcK LV LQ LWVHOI a NH\ dLVWLQJXLVKLQJ IacWRU RI
bXVLQHVV-WR-bXVLQHVV PaUNHWV. PaUW RI WKH UHaVRQ IRU WKLV LV WKH VPaOOHU WaUJHW aXdLHQcH IRU B2B
cRPSaUHd WR B2C. IQ a cRQVXPHU PaUNHW ZLWK WHQV RI WKRXVaQd SRWHQWLaO cXVWRPHUV, LW LV SUacWLcaO aQd
HcRQRPLcaO WR dLYLdH LQWR 10-12 VHJPHQWV, cRPSaUHd WR WKH aYHUaJH B2B cRPSaQ\ WKaW KaV 3 WR 4
VHJPHQWV. AQRWKHU UHaVRQ IRU WKLV LV WKaW a bXVLQHVV aXdLHQcH¶V bHKaYLRU RU QHHdV YaU\ OHVV cRPSaUHd
WR a cRQVXPHU aXdLHQcH. TKH QXPHURXV H[SHUWV aQd cROOHaJXHV LQYROYHd LQ a B2B bX\LQJ dHcLVLRQ aQd
WKH cRPSaQ\ QRUPV HVWabOLVKHd RYHU WLPH, ILOWHU RXW PaQ\ RI WKH H[WUHPHV RI bHKaYLRU WKaW ZRXOd
cRPH WR VXUIacH LI WKH dHcLVLRQ ZaV PadH b\ RQH SHUVRQ, UHVSRQVLbOH IRU QR RWKHUV (HaXJH & HaUULVRQ
2020).

A cRPPRQ aSSURacK LQ bXVLQHVV-WR-bXVLQHVV PaUNHW VHJPHQWaWLRQ LV b\ cRPSaQ\ VL]H. TKLV LV dXH WR
WKH IacW WKaW WKH cRQVXPSWLRQ OHYHOV RI B2B cXVWRPHUV aUH VR dLIIHUHQW WKaW WKLV RIWHQ PaNHV VHQVH.
LaUJH cRPSaQLHV aUH RIWHQ WKLQNLQJ aQd acWLQJ dLIIHUHQWO\ WR VPaOO cRPSaQLHV. AQRWKHU aSSURacK caQ
bH WR cOaVVLI\ LQWR WKRVH ZKR aUH LdHQWLILHd aV VWUaWHJLc WR WKH IXWXUH, WKRVH ZKR aUH LPSRUWaQW aQd
WKHUHIRUH NH\, aQd WKRVH ZKR aUH VPaOOHU aQd WKHUHIRUH cRQVLdHUHd PRUH RI a WUaQVacWLRQaO W\SRORJ\.
TKHVH VHJPHQWaWLRQV caQ bH UHIHUUHd WR aV ILUPRJUaSKLcV LQ B2B PaUNHWV (HaXJH & HaUULVRQ 2020).
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3.2.2.1 The NeVWed AppUoach
OQH PRdHO IRU VHJPHQWLQJ LQdXVWULaO PaUNHWV LV WKH ³NHVWHd ASSURacK´ WKaW ZaV SUHVHQWHd b\
BRQRPa & SKaSLUR LQ aQ aUWLcOH IURP 1984. TKLV aSSURacK VXJJHVWV a PRdHO ZLWK dLIIHUHQW Oa\HUV
UaQJLQJ IURP JHQHUaO IacWRUV WR VSHcLILc RQHV. FacWRUV WKaW aUH SUHVHQWHd aUH: DHPRJUaSKLcV, OSHUaWLQJ
VaULabOHV, PXUcKaVLQJ aSSURacK, SLWXaWLRQaO FacWRUV aQd PHUVRQaO CKaUacWHULVWLcV (BRQRPa & SKaSLUR
1984). IW VKRXOd aOVR bH addHd WKaW QRW aOO IacWRUV aUH UHOHYaQW LQ aOO caVHV; VRPH Pa\ HYHQ bH dHVLUabOH
WR VNLS LQ cHUWaLQ VLWXaWLRQV (BRQRPa & SKaSLUR 1984).

Figure 3.4. NHVWHd ASSURacK IRU B2B VHJPHQWaWLRQ (BRQRPa & SKaSLUR 1984)

TKH XWPRVW Oa\HU LQ WKH NHVWHd aSSURacK LV demRgUaShicV aQd LW aLPV WR JLYH a JHQHULc dHVcULSWLRQ aQd
XQdHUVWaQdLQJ RI WKH cXVWRPHUV¶ QHHdV aQd dHPaQdV. TKLV Oa\HU dLVcXVVHV dHWHUPLQaQWV VXcK aV
JHQHUaO LQdXVWU\ NQRZOHdJH, cRPSaQ\ VL]H aQd ORcaWLRQ. TKLV NLQd RI LQIRUPaWLRQ LV RIWHQ HaVLO\
UHWULHYHd IURP VWaWLVWLcaO LQIRUPaWLRQ SURYLdHd b\ JRYHUQPHQWV aQd VWaWHV, LQdXVWU\ UHSRUWV,
SXbOLcaWLRQV IURP WUadH aVVRcLaWLRQV, HWc. (BRQRPa & SKaSLUR 1984).

TKH QH[W Oa\HU LQ WKH KLHUaUcK\ LV RSeUaWing YaUiableV. TKLV Oa\HU SURYLdHV a PRUH accXUaWH SLcWXUH RI
H[LVWLQJ aQd SRWHQWLaO cXVWRPHUV ZLWKLQ a cHUWaLQ dHPRJUaSKLc VHJPHQW. APRQJ WKH IacWRUV IRU
RSHUaWLQJ YaULabOHV, cRPSaQ\ WHcKQRORJ\, SURdXcW aQd bUaQd-XVH VWaWXV aQd cXVWRPHU caSabLOLWLHV aUH
WR bH IRXQd. DaWa QHHdHd WR PaS RXW WKHVH IacWRUV caQ bH cROOHcWHd WKURXJK YLVLWV RQ WKH cXVWRPHU¶V
VLWH, WKURXJK UHYHUVH HQJLQHHULQJ ZKHUH a cXVWRPHU'V SURdXcW LV WHaUHd aSaUW b\ WKH VXSSOLHU IRU LW WR
RbWaLQ a bHWWHU XQdHUVWaQdLQJ RI WKH WHcKQRORJLHV XSRQ ZKLcK WKH SURdXcW dHSHQdV RU IURP ILQaQcLaO
daWa IURP a WKLUd SaUW\ VXcK aV a cUHdLW UaWLQJ ILUP (BRQRPa & SKaSLUR 1984).

TKH PLddOH Oa\HU RI WKH QHVW dHVcULbHV WKH SXUchaVing aSSURach RI a cHUWaLQ ILUP IRcXVLQJ RQ IacWRUV
VXcK aV WKH SXUcKaVLQJ IXQcWLRQ RUJaQL]aWLRQ, SRZHU VWUXcWXUHV, bX\HU-VHOOHU UHOaWLRQVKLSV, JHQHUaO
SXUcKaVLQJ SROLcLHV aQd SXUcKaVLQJ cULWHULa. AccRUdLQJ WR BRQRPa & SKaSLUR, WKLV LV RIWHQ a QHJOHcWHd
aUHa ZLWKLQ LQdXVWU\ VHJPHQWaWLRQ, aOWKRXJK LW'V a YaOXabOH PHWKRd LI dRQH SURSHUO\ (BRQRPa &
SKaSLUR 1984).

MRYLQJ dHHSHU LQWR WKH QHVW WR WKH VHcRQd PRVW LQQHU Oa\HU, ViWXaWiRnal facWRUV aUH WR bH IRXQd. HHUH,
JHQHUaO JURXSLQJ aQd VRUWLQJ RI cRPSaQLHV aUH OHIW bHKLQd aQd WKH IRcXV KaV LQVWHad VKLIWHd WRZaUdV
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WKH cHUWaLQ SXUcKaVH VLWXaWLRQ aQd cRQVLdHUV IacWRUV VXcK aV SURdXcW aSSOLcaWLRQ, RUdHU IXOILOOPHQW aQd
WKH VL]H RI WKH RUdHU. IQ VRPH caVHV, VLWXaWLRQaO IacWRUV aUH RI JUHaWHU LPSRUWaQcH WKaQ SULcH LWVHOI
ZKHUH cRPSaQLHV aUH ZLOOLQJ WR Sa\ a SUHPLXP IRU UHcHLYLQJ H.J. IOH[LbLOLW\ (BRQRPa & SKaSLUR
1984).

IQ WKH cHQWHU RI WKH QHVWHd aSSURacK WKH BX\eU¶V PeUVRnal ChaUacWeUiVWicV caQ bH IRXQd. TKRXJK
SXUcKaVLQJ dHcLVLRQV aUH dRQH b\ SHRSOH aQd QRW cRUSRUaWLRQV, ³VRIW YaOXHV´ VXcK aV bX\HU-VHOOHU
VLPLOaULW\, bX\HU PRWLYaWLRQ aQd LQdLYLdXaO SHUcHSWLRQ aIIHcWV WKH ILQaO dHcLVLRQ. TKLV NLQd RI SHUVRQaO
daWa PLJKW bH KaUd WR UHWULHYH IURP H[WHUQaO VRXUcHV, KHQcH LWV RIWHQ IaYRUabOH WR cROOHcW LW LQWHUQaOO\
WKURXJK VaOHV LQIRUPaWLRQ V\VWHPV aQd WKURXJK WKH VaOHV IRUcH dLUHcWO\ (BRQRPa & SKaSLUR 1984).

3.2.3 CXVWRPHU DULYHUV
IQ WKH cRQWH[W RI adaSWLQJ QHZ WHcKQRORJ\, a cRPbLQaWLRQ RI WKH UROH RI WHcKQRORJ\ OLPLWV aQd WKH UROH
RI cXVWRPHU dHPaQd aUH aW SOa\. AV SUHYLRXVO\ dHVcULbHd, dHYHORSPHQW aQd LQWHJUaWLRQ RI QHZ
WHcKQRORJ\ LV RIWHQ dULYHQ b\ WKH IacW WKaW WKH H[LVWLQJ WHcKQRORJ\ LV aSSURacKLQJ LWV SHUIRUPaQcH
OLPLWV. A cRPbLQaWLRQ RI WHcKQRORJ\-SXVK aQd dHPaQd-SXOO LV OLNHO\ WR dULYH WKH dHYHORSPHQW
(TULSVaV, 2007). CXVWRPHU dHPaQd VWaQdV XSRQ WKH SUHIHUHQcHV RI WKH cXVWRPHU, ZKLcK XOWLPaWHO\
IUaPHV WKH PaUNHW.

WKaW aSSHaUV WR bH QHZ WHcKQRORJ\ IRU aQ LQdXVWU\ RIWHQ RULJLQV IURP RWKHU LQdXVWULHV, aOWKRXJK LW
Pa\ WaNH IRUP LQ a dLIIHUHQW VKaSH. TULSVaV SUHVHQWV aQ LQWHJUaWHd PRdHO RI WHcKQRORJ\ WUaQVLWLRQV LQ
KHU aUWLcOH IURP 2007, ZKHUH cXVWRPHU dULYHUV IRU adaSWLQJ QHZ WHcKQRORJ\ aUH SUHVHQWHd. TKH PRdHO
VWaQdV XSRQ a WechnRlRg\ WUajecWRU\, IURP ZKLcK WKH WHcKQRORJ\ LWVHOI LV bHLQJ dHYHORSHd dXH WR
SHUIRUPaQcH WKUHVKROdV LQ RWKHU LQdXVWULHV aQd a SUefeUence WUajecWRU\ WKaW cKaQJHV WKH dLPHQVLRQV RI
cXVWRPHUV¶ dHPaQd ZLWKLQ WKH LQdXVWU\. FRXU IacWRUV aUH dHVcULbHd WR dHWHUPLQH WKH dHPaQd QaPHO\
UeleYanW aWWUibXWeV, minimXm SeUfRUmance UeTXiUemenW fRU an aWWUibXWe, ma[imXm YalXed SeUfRUmance
fRU an aWWUibXWe aQd UelaWiYe SUefeUence fRU aWWUibXWeV. TKHVH IRXU dLPHQVLRQV QRUPaOO\ XQdHUJR
SHULRdV RI LQcUHPHQWaO cKaQJH ZKHQ WKH cXVWRPHU¶V SUHIHUHQcHV aUH VWabOH aQd UHOaWLYHO\ cRQVWaQW.
TKLV LV IROORZHd b\ SHULRdV RI SUHIHUHQcH dLVcRQWLQXLW\ ZLWK UadLcaO cKaQJHV LQ WKH IRXU dHPaQd
dLPHQVLRQV (TULSVaV 2007).

SHYHUaO IacWRUV PLJKW caXVH WKH VZLWcK RI cXVWRPHUV¶ SUHIHUHQcHV IURP LQcUHPHQWaO cKaQJH WR UadLcaO
cKaQJH. CRQVWUaLQWV UHOaWHd WR WHcKQRORJLcaO SRVVLbLOLWLHV Pa\ OLPLW WKH WKRXJKWV¶ RI cXVWRPHUV. OQcH a
baUULHU LV bURNHQ, QHZ SRVVLbLOLWLHV aULVH. TULSVaV RXWOLQHV IRXU dULYHUV RI SUHIHUHQcH dLVcRQWLQXLWLHV.
FLUVW, VKLIWV LQ WKH VRcLR-SROLWLcaO HQYLURQPHQW caQ LQIOXHQcH SUHIHUHQcHV. SXcK IacWRUV caQ UHOaWH WR
JRYHUQPHQW UHJXOaWLRQV (H.J. HPLVVLRQ UHJXOaWLRQV), SROLWLcaO cKaQJHV (H.J. WUadH baUULHUV) RU
H[RJHQRXV VKRcNV, H.J. WHUURULVW aWWacNV. SHcRQdO\, cKaQJHV LQ WKH RYHUaOO V\VWHP caQ aIIHcW SaUWV RQ
ORZHU OHYHOV LQ WKH V\VWHP KLHUaUcK\. SKLIWLQJ SHUIRUPaQcH bRWWOHQHcNV SOa\V aQ LPSRUWaQW UROH, ZKHUH
RQH WHcKQRORJLcaO LQYHQWLRQ Pa\ SaYH WKH Za\ IRU PaQ\ QHZ LQQRYaWLRQV (TULSVaV 2007). TKLV LV ZKaW
caQ bH cRQVLdHUHd aV µXQORcNLQJ YaOXHV¶. TKLUd, cXVWRPHUV¶ SUHIHUHQcHV cKaQJH aV WKH cRPSaQ\ LWVHOI
HYROYHV. IQcUHaVH RU dHcUHaVH RI cRPSaQ\ VL]H cKaQJHV WKH RUJaQL]aWLRQ¶V cRPSOH[LW\ aQd KHQcH aOVR
LWV QHHdV. FRXUWK aQd ILQaOO\, SURdXcHUV caQ, dLUHcWO\ RU LQdLUHcWO\, cKaQJH WKH SUHIHUHQcHV RI WKHLU
cXVWRPHUV WKURXJK PHdLa (H.J. adYHUWLVLQJ RU SXbOLc UHOaWLRQV) RU WKURXJK LQVWLWXWLRQV (TULSVaV 2007).
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3.3 GORbaO TUaQVSRUWaWLRQ
A ZHOO IXQcWLRQLQJ WUaQVSRUWaWLRQ V\VWHP LV cUXcLaO IRU WKH HcRQRP\ aQd VRcLHW\ aW OaUJH.
TUaQVSRUWaWLRQV aQd ORJLVWLcV OLQHV WKaW aUH ZHOO-RUJaQL]Hd aUH NH\ RQ bRWK LQWHUQaWLRQaO OHYHO aQd ORcaO
OHYHO. IQ WLPHV RI JORbaOL]aWLRQ, aQ HIILcLHQW WUaQVSRUWaWLRQ LQIUaVWUXcWXUH LV LPSRUWaQW IRU HcRQRPLc aQd
VRcLaO bHQHILWV LQ dHYHORSLQJ aV ZHOO aV HPHUJLQJ cRXQWULHV. TKH WUaQVSRUWaWLRQV VHcWRU LV ORRNLQJ aW
VRPH PaMRU cKaOOHQJHV aKHad, HVSHcLaOO\ WR adaSW WR QHZ IRUPV RI PRbLOLW\ aQd QHZ UHJXOaWLRQV, aQ
LQcUHaVHd aZaUHQHVV IRU HQYLURQPHQWaO VXVWaLQabLOLW\ aQd dLJLWaO aV ZHOO aV WHcKQRORJLcaO LQQRYaWLRQV
WKaW cKaQJH WKH VHWWLQJV PRUH TXLcNO\ WKaQ HYHU (RRdULJXH, 2020).

TKH Za\ JRRdV RU SaVVHQJHUV aUH WUaQVSRUWHd LV caOOHd ³WUaQVSRUWaWLRQ PRdH´ aQd LW LV XVXaOO\ dLYLdHd
LQWR IRXU PaLQ aUHaV; URad, UaLO, aLU aQd ZaWHU (WHQJOH HW aO, 2019). TR WKHVH IRXU aUHaV, SLSHOLQHV Pa\
aOVR bH addHd (RRdULJXH 2020). EacK PRdH LV cKaUacWHUL]Hd b\ a VHW RI WHcKQLcaO, RSHUaWLRQaO aQd
cRPPHUcLaO cKaUacWHULVWLcV WKaW UHOaWH WR dLIIHUHQW aWWULbXWHV. TKH WHcKQLcaO cKaUacWHULVWLcV UHOaWH WR
aWWULbXWHV VXcK aV IRU LQVWaQcH VSHHd, caSacLW\, aQd PRWLYH WHcKQRORJ\. OSHUaWLRQaO cKaUacWHULVWLcV
LQYROYH WKH cRQWH[W WKH PRdH LV RSHUaWLQJ LQ LQcOXdLQJ VSHHd OLPLWV, VaIHW\ cRQdLWLRQV aQd RSHUaWLQJ
KRXUV. SLQcH WUaQVSRUWaWLRQ PRdHV aUH XVHd WR VXSSRUW HcRQRPLc acWLYLWLHV aQd JHQHUaWH aQ LQcRPH, WKH
dHPaQd IRU WUaQVSRUW aQd WKH RZQHUVKLS RI PRdHV aUH WKH dRPLQaQW cRPPHUcLaO cKaUacWHULVWLcV
(RRdULJXH, 2020).

3.3.1 TUaQVSRUW IQdXVWU\

3.3.1.1 RRad
IQ RUdHU WR PRYH SaVVHQJHUV aQd JRRdV, URadV aUH b\ IaU WKH PRVW cRPPRQ PRdH RI WUaQVSRUWaWLRQ. IQ
EXURSH, SaVVHQJHU caUV dRPLQaWH WKH SaVVHQJHU WUaQVSRUWaWLRQ ZLWK PRUH WKaQ ⅘ RI WKH PaUNHW VKaUH
(WHQJOH HW aO, 2019). RRad LQIUaVWUXcWXUHV aUH OaUJH cRQVXPHUV RI VSacH ZLWK WKH ORZHVW OHYHO RI
SK\VLcaO cRQVWUaLQWV aPRQJ aOO WKH WUaQVSRUWaWLRQ PRdHV. PK\VLRJUaSKLc cRQVWUaLQWV aUH KRZHYHU
VLJQLILcaQW LQ URad cRQVWUXcWLRQ ZLWK VXbVWaQWLaO addLWLRQaO cRVWV WR RYHUcRPH IHaWXUHV OLNH ULYHUV aQd
UXJJHd WHUUaLQ. RRad WUaQVSRUWaWLRQ KaV aYHUaJH RSHUaWLRQaO IOH[LbLOLW\ VLQcH WKH YHKLcOHV caQ VHUYH
dLIIHUHQW SXUSRVHV, bXW WKH\ caQ UaUHO\ VHUYH RXWVLdH URadV. IQ addLWLRQ, URad WUaQVSRUW V\VWHPV KaYH
KLJK PaLQWHQaQcH cRVWV aQd ORZ OLIH VSaQV. RRad WUaQVSRUWaWLRQ LV PaLQO\ OLQNHd WR OLJKW LQdXVWULHV aQd
IUHLJKW dLVWULbXWLRQ, ZKHUH UaSLd PRYHPHQWV RI IUHLJKW LQ VPaOO baWcKHV aUH WKH PRVW cRPPRQ.
CRQWaLQHUL]aWLRQ KaV PadH URad WUaQVSRUWaWLRQ a cUXcLaO OLQN LQ IUHLJKW dLVWULbXWLRQ bHWZHHQ SRUWV aQd
cRPPHUcLaO KLQWHUOaQdV (RRdULJXH, 2020). WKHQ LW cRPHV WR WRWaO IUHLJKW LQ WRQ-NLORPHWHUV, aURXQd 52
% RI WKH LQOaQd IUHLJKW LQ EU cRXQWULHV LV WUaQVSRUWHd b\ URad 2018 (EXURSWaW, 2020).

3.3.1.2 RaLO
RaLO WUaQVSRUWaWLRQ KaV aQ aYHUaJH OHYHO RI SK\VLcaO cRQVWUaLQWV aQd a ORZ JUadLHQW LV UHTXLUHd
HVSHcLaOO\ IRU IUHLJKW. OSSRVLWH IURP URad WUaQVSRUWaWLRQ, UaLO WUaQVSRUWaWLRQ V\VWHPV aUH PRUH OLQNHd
WR KHaY\ LQdXVWULHV aQd cRQWaLQHUL]aWLRQ KaV LPSURYHd WKH IOH[LbLOLW\ RI UaLO WUaQVSRUWaWLRQ b\ OLQNLQJ LW
ZLWK URad aQd VHa PRdHV. RaLO LV WKH OaQd WUaQVSRUWaWLRQ PRdH ZLWK WKH KLJKHVW caSacLW\. OQH
cKaOOHQJLQJ aVSHcW LV KRZHYHU WKH YaULaWLRQ RI JaXJHV LQ WKH ZRUOd, PaNLQJ WKH LQWHJUaWLRQ RI UaLO
V\VWHPV cRPSOLcaWHd (RRdULJXH, 2020). FURP aQ HcRORJLcaO SHUVSHcWLYH, UaLO KaV VRPH PaMRU
adYaQWaJHV cRPSaUHd WR URad, bXW WKH VKaUH RI WKH LQOaQd WUaQVSRUWaWLRQ LV VLJQLILcaQWO\ VPaOOHU. 13 %
SHUcHQW RI WKH WRWaO WRQ-NLORPHWHUV RI IUHLJKW ZaV caUULHd b\ WUaLQ LQ WKH EU (EXURSWaW, 2020).
HRZHYHU, WKHUH aUH LQcHQWLYHV WR LQcUHaVH WKRVH QXPbHUV LQ VHYHUaO cRXQWULHV. FRU LQVWaQcH, LQ
SZLW]HUOaQd, SXbOLc WUaQVSRUW SROLcLHV VWULYH WRZaUdV PRYLQJ aV PXcK WUaQVaOSLQH IUHLJKW WUaIILc aV
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SRVVLbOH IURP URad WR UaLO, OHadLQJ WR RQH WKLUd RI WKH WRWaO LQOaQd IUHLJKW LQ SZLW]HUOaQd bHLQJ
WUaQVSRUWHd RQ WUaLQV (WHQJOH HW aO, 2019).

3.3.1.3 ALU
PRVVLbOH aLU URXWHV aUH aOPRVW XQOLPLWHd bXW dHQVHU RYHU WKH NRUWK AWOaQWLc, NRUWK APHULca, EXURSH
aQd NRUWK PacLILc. TKH cRQVWUaLQWV IRU aLU WUaQVSRUW aUH PXOWLdLPHQVLRQaO aQd LQcOXdH WKH OaQdLQJ aQd
WaNH-RII VLWH, ZKHUH a cRPPHUcLaO SOaQH QHHdV 3300 PHWHUV. OWKHU cRQVWUaLQWV aUH WKH cOLPaWH, IRJ aQd
aHULaO cXUUHQWV IRU LQVWaQcH. ALU WUaQVSRUW KaV ORQJ bHHQ OLQNHd WR WHUWLaU\ aQd TXaWHUQaU\ VHcWRUV OLNH
ILQaQcH aQd WRXULVP, ZKHUH ORQJ dLVWaQcH PRbLOLW\ RI SHRSOH LV cUXcLaO. HRZHYHU, aLU WUaQVSRUWaWLRQ KaV
OaWHO\ bHHQ OLQNHd WR JURZLQJ TXaQWLWLHV RI KLJK-YaOXH IUHLJKWV aQd WKH PRdH LV WKHUHIRUH SOa\LQJ aQ
LQcUHaVLQJO\ LPSRUWaQW UROH LQ WKH JORbaO ORJLVWLcV VHcWRU (RRdULJXH, 2020). TKH VKaUH RI aLU IUHLJKW LV
cRPSaUaWLYHO\ ORZ, cRQWULbXWLQJ b\  0,4 SHUcHQW RI WKH WRWaO WRQ-NLORPHWHUV LQ WKH EU (EXURSWaW, 2020).

3.3.1.4 SHa
DXH WR SK\VLcaO SURSHUWLHV OLNH bXR\aQc\ aQd OLPLWHd IULcWLRQ, VHa WUaQVSRUWaWLRQ, RU PaULWLPH
WUaQVSRUWaWLRQV aV LW LV PRUH NQRZQ aV, LV WKH PRVW HIIHcWLYH PRdH WR WUaQVSRUW OaUJH TXaQWLWLHV RI caUJR
RYHU ORQJHU dLVWaQcHV. BHcaXVH RI WKH ORcaWLRQ RI HcRQRPLc acWLYLWLHV, WKH PaULWLPH cLUcXOaWLRQ WaNHV
SOacH RQ VSHcLILc SaUWV RI WKH PaULWLPH VSacH, QaPHO\ NRUWK AWOaQWLc aQd WKH NRUWK PacLILc. MaULWLPH
WUaQVSRUWaWLRQ KaV KLJK WHUPLQaO cRVWV, VLQcH SRUW LQIUaVWUXcWXUH LV aPRQJ WKH PRVW H[SHQVLYH WR bXLOd,
bXW aOVR PaLQWaLQ aQd RSHUaWH. TKHVH KLJK cRVWV aUH aOVR UHOaWHd WR PaULWLPH VKLSSLQJ, VLQcH
cRQVWUXcWLRQ, RSHUaWLRQ, aQd PaLQWHQaQcH RI VKLSV LV caSLWaO LQWHQVLYH. OXW RI aOO PRdHV, PaULWLPH LV
WKH RQH PRVW OLQNHd WR KHaY\ LQdXVWULHV OLNH VWHHO aQd SHWURcKHPLcaO IacLOLWLHV cORVH WR WKH SRUW VLWHV
(RRdULJXH, 2020). TKH VKLSSLQJ LQdXVWU\ LV dLYLdHd LQWR WUaQVSRUWaWLRQ RQ VHa aQd RQ LQOaQd
ZaWHUZa\V. IQ cRPSaULVRQ WR URad aQd UaLO, LQOaQd ZaWHUZa\V IUHLJKW WUaQVSRUWV 4 % RI WKH WRWaO
IUHLJKW. SLQcH WKH VHcRQd TXaUWHU RI 2013, WKH VKaUH RI WRWaO WRQ-NLORPHWHUV RI IUHLJKW WUaQVSRUWHd b\
PaULWLPH KaV LQcUHaVHd WR 30 % RI WKH WRWaO WRQ-NLORPHWHUV LQ 2018 (EXURSWaW, 2020). MaULWLPH
WUaQVSRUWaWLRQ LV PaLQO\ OLQNHd WR IRXU caWHJRULHV RI JRRdV QaPHO\ RLO aQd JaV, bXON caUJRV, cRQWaLQHUV
aQd JHQHUaO caUJR.

Table 3.1 TUaQVSRUWaWLRQ MHdLXP aQd WKH MRVW CRPPRQ MRdH RI TUaQVSRUWaWLRQ UVHd

Medium Main transportation mode used

RRad TUXcN

RaLO TUaLQ

ALU ALU SOaQH

SHa VHVVHO/BRaW
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3.3.2 CaSacLW\ RI DLIIHUHQW MRdHV RI TUaQVSRUWaWLRQ
AV PHQWLRQHd abRYH, WKHUH aUH IRXU PaLQ PRdHV RI WUaQVSRUWaWLRQ, QaPHO\ aLU, WUXcN, UaLO aQd PaULWLPH.
DLIIHUHQW PRdHV RI WUaQVSRUWaWLRQ KaYH dLIIHUHQW aSSOLcaWLRQV, HYHQ WKRXJK WKH\ PLJKW VRPHWLPHV bH
cRPSHWLQJ ZLWK HacK RWKHU (RRdULJXH, 2020). WKLOH cRPSaULQJ SURV aQd cRQV RI dLIIHUHQW PRdaO
RSWLRQV, IUHLJKW caSacLW\ LV RI JUHaW LPSRUWaQcH. A VWaQdaUd Za\ RI PHaVXULQJ IUHLJKW LV WKURXJK
WZenW\-fRRW eTXiYalenW XniWV (TEU), a VKLSSLQJ cRQWaLQHU WKaW LV 20 IHHW ORQJ aQd 8 IHHW WaOO. OQH TEU
JHQHUaOO\ KaV a caSacLW\ RI 9-11 SaOOHWV aQd WZR TEUV aUH WKH VaPH VL]H aV RQH fRUW\-fRRW eTXiYalenW
XniW (FEU) (PaSSaV, 2011).

3.3.2.1 TUXcN
TUXcN WUaQVSRUWaWLRQ LV dLYLdHd LQWR WKUHH VXbcaWHJRULHV: SacNaJH dHOLYHU\, OHVV WKaQ WUXcNORad (LTL)
aQd WUXcNORad (TL). FRU WKH OaWWHU, a TL PHaQV dLIIHUHQW WKLQJV UHJaUdLQJ ZKaW QHHdV WR bH WUaQVSRUWHd.
FRU H[aPSOH, a TL PLJKW bH a WaQN, a dU\ YaQ RU a IOaW caU (RRdULJXH, 2020). A VHPL-WUaLOHU WUXcN KaV a
Pa[LPXP caSacLW\ RI 26 WRQV RU 2.65 TEUV aQd WKLV caSacLW\ LV UHIHUUHd WR aV a TUXck ETXiYalenW
(RRdULJXH, 2020).

3.3.2.2 TUaLQ
TUaQVSRUWaWLRQ XVLQJ UaLOZa\V LV dRQH XVLQJ HLWKHU XQLW WUaLQV RU caUORadV. TKH OaWWHU LV dHVLJQHd WR
PaWcK WUXcNORadV WR HaVH LQWHUPRdaO WUaQVSRUWaWLRQ. TUaLQ caUV aUH dLYLdHd LQWR KRSSHU caUV aQd
dRXbOHVWacN UaLO caUV aQd KaYH a caSacLW\ RI 100 WRQV RU 4 - 5.3 TEUV. A IXOO caU WUaLQ cRQVLVWLQJ RI
100 WUaLQ caUV KHQcH KaV a Pa[LPXP caSacLW\ RI XS WR 385 WUXcN HTXLYaOHQWV (RRdULJXH, 2020).

3.3.2.3 ALUPOaQH
ALU IUHLJKW LV dLYLdHd LQWR HLWKHU aLU SacNaJHV RU KHaY\ ORadV. ALU SacNaJHV aUH caUULHd XVLQJ XQLW ORad
dHYLcHV WKURXJK IUHLJKW SOaQHV RU RQ VcKHdXOHd SaVVHQJHU IOLJKWV aV bHOO\KROd, ZKHUHaV KHaY\ aLU
IUHLJKW LV caUULHd WKURXJK VSHcLaOL]Hd aLUSOaQHV. TKH Pa[LPXP caSacLW\ RI a BRHLQJ 747-400F LV
100-125 WRQV, ZKLcK LV WKH VaPH aV 5 WUXcN HTXLYaOHQWV (RRdULJXH, 2020).

3.3.2.4 VHVVHO/bRaW
MaULWLPH WUaQVSRUWaWLRQ LV XVHd IRU bLJ YROXPHV aQd ORQJ dLVWaQcHV. DHSHQdLQJ RQ WKH W\SH RI JRRdV
WR bH WUaQVSRUWHd, dLIIHUHQW NLQdV RI VKLSV aUH XVHd. FRU RcHaQ VKLSPHQW, PaQaPa[ cRQWaLQHUVKLSV aUH
XVHd WR WUaQVSRUW cRQWaLQHUV aQd YHU\ OaUJH cUXdH caUULHUV (VLCC) WR WUaQVSRUW RLO. TKH IRUPHU KaV a
caSacLW\ RI 5,000 TEUV (RU 2,116 WUXcN HTXLYaOHQWV) aQd WKH OaWWHU caQ caUU\ XS WR 300,000 WRQV RI RLO
(HTXLYaOHQW WR 9,320 TLV). FRU LQOaQd aQd cRaVWaO WUaQVSRUWaWLRQ, dLIIHUHQW NLQdV RI baUJHV LQ WRZ aUH
XVHd ZLWK a caSacLW\ RI 50-100 TEUV SHU baUJH (RRdULJXH, 2020).

23



Figure 3.5. CaSacLW\ RI SHOHcWHd TUaQVSRUWaWLRQ MRdHV  (RRdULJXH 2020)

3.3.3 IQWHUPRdaO TUaQVSRUWaWLRQ
IQWHUPRdaO WUaQVSRUWaWLRQ LV ZKHQ a PLQLPXP RI WZR dLIIHUHQW PRdHV aUH XVHd LQ VHTXHQcH ZKHQ
WUaQVSRUWLQJ VRPHWKLQJ IURP RULJLQ WR LWV dHVWLQaWLRQ. IW caQ bH aSSOLHd WR SaVVHQJHU PRYHPHQWV, bXW LW
LV LQ IUHLJKW WUaQVSRUWaWLRQ WKaW WKH PRVW VLJQLILcaQW LPSacWV RI LQWHUPRdaOLVP caQ bH RbVHUYHd.
CRQWaLQHUL]aWLRQ KaV bHHQ a YHcWRU RI JUHaW LPSRUWaQcH ZKHQ LW cRPHV WR LQWHUPRdaO LQWHJUaWLRQ,
HQabOLQJ PaULWLPH aQd OaQd WUaQVSRUWaWLRQ WR cRQQHcW ZLWK HacK RWKHU. AOWKRXJK LQWHUPRdaO
WUaQVSRUWaWLRQ KaV cUHaWHd RSSRUWXQLWLHV IRU cRPSOHPHQWaULW\ bHWZHHQ dLIIHUHQW PRdHV, WUaQVSRUW
RSHUaWRUV aUH QRZ VWaUWLQJ WR cRPSHWH RYHU PaQ\ QRdHV LQ WKH WUaQVSRUW cKaLQ. TKLV UHSUHVHQWV a
JURZLQJ SaUadLJP LQYROYLQJ VXSSO\ cKaLQ cRPSHWLWLRQ ZKHUH WKH PRdaO cRPSHWLWLRQ RccXUV RYHU WKUHH
dLPHQVLRQV. TKH ILUVW RQH LV ³MRdaO UVaJH´ ZKLcK LV a cRPSHWLWLRQ LQYROYLQJ WKH cRPSaUaWLYH
adYaQWaJH RI XVLQJ a VSHcLILc PRdH RU a cRPbLQaWLRQ RI PRdHV. TKH RWKHU RQH LV ³IQIUaVWUXcWXUH
UVaJH´ ZKLcK LV cRPSHWLWLRQ UHVXOWLQJ IURP IUHLJKW aQd SaVVHQJHU WUaIILc RQ WKH VaPH LWLQHUaULHV WKaW
OLQN WKH VaPH QRdHV. TKH OaVW RQH LV ³MaUNHW AUHa´ ZKLcK LV cRPSHWLWLRQ bHWZHHQ WUaQVSRUW WHUPLQaOV
IRU XVLQJ QHZ ORcaWLRQV RU caSWXULQJ QHZ PaUNHWV (RRdULJXH, 2020).
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Figure 3.6. IOOXVWUaWLRQ RI IQWHUPRdaO TUaQVSRUWaWLRQ (DHL, 2021)

TKH WHcKQRORJLcaO HYROXWLRQ LQ WKH WUaQVSRUW LQdXVWU\ aLPV aW adaSWLQJ WUaQVSRUWaWLRQ LQIUaVWUXcWXUH WR
WKH JURZLQJ dHPaQd, QHHdV aQd UHTXLUHPHQWV. WKHQ RQH WUaQVSRUW PRdH bHcRPHV PRUH adYaQWaJHRXV
WKaQ aQRWKHU WKaW LV RSHUaWLQJ RQ WKH VaPH URXWH RU PaUNHW, a PRdaO VKLIW LV OLNHO\ WR WaNH SOacH. IQ
RWKHU ZRUdV, a PRdaO VKLIW LV WKH JURZWK LQ dHPaQd IRU RQH PRdH RQ WKH H[SHQVH RI aQRWKHU. FRU
IUHLJKW WKLV KaV LPSOLHd a VKLIW WR IaVWHU, PRUH IOH[LbOH aQd cRVW HIIHcWLYH PRdHV, PRVWO\ WUXcNLQJ aQd
aLU IUHLJKW. AOO PRdHV RI WUaQVSRUW aUH aIIHcWHd b\ WKH IXHO SULcH aQd LWV YROaWLOLW\. IQ WKH cRQWH[W RI
KLJKHU HQHUJ\ SULcHV aQd WKH LQcUHaVHd HQYLURQPHQWaO cRQcHUQ, WKH LQSXW cRVWV IRU WUaQVSRUWaWLRQ LV
LQcUHaVHd ZKLcK caQ OHad WR IULcWLRQ RI dLVWaQcH LQ WKH IXWXUH, cRQVWUaLQLQJ PRbLOLW\. IQ addLWLRQ,
HQHUJ\ cRVWV LPSacW WKH PRdHV dLIIHUHQWO\ aQd WKHUHIRUH a PRdaO VKLIW caQ bH aQWLcLSaWHd ZKHUH URad
aQd aLU WUaQVSRUW aUH PRUH HQHUJ\-LQWHQVLYH WKaQ UaLO aQd VHa, ZKLcK cRXOd OHad WR a VKLIW WR WKH OaWWHU
WZR aOWHUQaWLYHV (RRdULJXH, 2020).

3.3.4 CRQWaLQHUL]aWLRQ
CRQWaLQHUL]aWLRQ ZaV ILUVW LQWURdXcHd aV a V\VWHP WR LQcUHaVH HIILcLHQc\ LQ PaULWLPH WUaQVSRUWaWLRQ
(Ha\XW, 1981). TKH cRQcHSW ZaV ILUVW LQWURdXcHd LQ 1956 LQ WKH UQLWHd SWaWHV aQd LW ZaV LQLWLaOO\ RQO\
XVHd IRU dRPHVWLc WUaQVSRUWaWLRQ. DXH WR KHaY\ UHJXOaWLRQV aQd SXbOLc RZQHUVKLS, WKH dLIIXVLRQ RI
cRQWaLQHUL]aWLRQ IRU LQOaQd WUaQVSRUWaWLRQ XVLQJ UaLO ZaV LQLWLaOO\ VORZ. HRZHYHU, LW ZaV TXLcNO\
dHWHUPLQHd WKaW a VWaQdaUdL]Hd cRQcHSW ZRXOd bULQJ a SRVLWLYH HIIHcW WR WKH PaULWLPH WUaQVSRUW VHcWRU
VLQcH LW ZaV PXcK OHVV UHJXOaWHd (NRWWHbRRP & RRdULJXH, 2008). B\ 1977, 68 cRXQWULHV LQ WKH ZRUOd
Kad adRSWHd WKH WHcKQRORJ\ (RXa, 2014). MaLQ adYaQWaJHV ZHUH OLQNHd WR UHdXcLQJ WXUQaURXQd WLPHV
IRU VKLSV UHacKLQJ a KaUbRU aQd cRVW VaYLQJV UHOaWHd WR ORadLQJ aQd XQORadLQJ caUJR (Ha\XW, 1981).

AW WKH cHQWHU RI WKH cRQcHSW VWaQdV WKH cRQWaLQHU XQLW, ZKLcK LV aOVR WKH PRVW YLVLbOH SaUW RI WKH V\VWHP.
TKH cRQWaLQHU LV a VWaQdaUdL]Hd XQLW aV SUHYLRXVO\ dHILQHd; a cRQWaLQHU XQLW caQ bH dLYLdHd LQWR HLWKHU
WZenW\-fRRW-XniWV (TEU) RU fRUW\-fRRW-XniWV (FEU) (PaSSaV, 2011). AURXQd WKH cRQWaLQHU LWVHOI LV a
cRPSOH[ V\VWHP RI LQWHUPRdaO WUaQVSRUWaWLRQ LQcOXdLQJ VKLSV, WUXcNV, VSHcLaOL]Hd cUaQHV aQd IacLOLWLHV
WR bH IRXQd. EYHU\ SaUW LQ WKH V\VWHP SOa\V a cUXcLaO UROH IRU WKH JORbaO VXSSO\ cKaLQ cRQQHcWLQJ JRRdV
ZLWK UHcHLYHUV IURP aOO aURXQd WKH ZRUOd (RXa, 2014). SLQcH WKH adYHQW RI WKH cRQWaLQHU, a JUHaW VKLIW
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WRZaUdV LQWHUPRdaO WUaQVSRUWaWLRQ KaV bHHQ PadH, cKaQJLQJ WKH YHU\ IRXQdaWLRQV RI WKH LQIUaVWUXcWXUH
RI SRUWV, dLVWULbXWLRQ cHQWHUV aQd LQOaQd dLVWULbXWLRQ (Ha\XW, 1981).

AV dHVcULbHd b\ RRdULJXH aQd NRWWHbRRP: ³The cRnWaineU iV WhXV mXch mRUe Whan a bR[; iW iV a
YecWRU Rf SURdXcWiRn and diVWUibXWiRn´ (NRWWHbRRP & RRdULJXH, 2008). NR RWKHU WHcKQLcaO
LPSURYHPHQW KaV SaUWLcLSaWHd PRUH WR WKH cRQcHSW RI JORbaOL]aWLRQ WKaQ cRQWaLQHUL]aWLRQ.
CRQWaLQHUL]aWLRQ VKRXOd bH cRQVLdHUHd UHYROXWLRQaU\ IRU LWV LPSacWV RQ WKH VXSSO\ cKaLQ, VZLWcKLQJ
IURP SXVK ORJLVWLcV WR SXOO ORJLVWLcV. DXH WR HcRQRPLHV RI VcaOH, cRVWV IRU WUaQVSRUWaWLRQ cRXOd bH
UHdXcHd, VHUYLQJ aV aQ LPSRUWaQW IacWRU IRU LQcUHaVHd JORbaOL]aWLRQ (NRWWHbRRP & RRdULJXH, 2008).

CRQWaLQHUL]aWLRQ KaV JRQH WKURXJK WZR SaUadLJP VKLIWV aQd LV QRZ LQ WKH PLddOH RI a WKLUd RQH. TKH
ILUVW SKaVH bHJaQ LQ WKH PLd 60¶V ZLWK WKH inWURdXcWiRn Rf Whe cRnWaineU and iWV diffXViRn ZiWhin
maUiWime V\VWemV. TKLV SKaVH OHd WR LQcUHaVHd HIILcLHQc\ RI WUaQVKLSPHQW ZLWK WKH PaULWLPH VHcWRU aQd
WUXcNLQJ LQdXVWU\. FURP WKaW SRLQW, dLIIXVLRQ UHacKHd LWV QH[W SKaVH QaPHO\ diffXViRn Rf
cRnWaineUi]aWiRn ZiWhin inland WUanVSRUW V\VWemV. DULYHQ b\ adaSWaWLRQ RI WKH LQOaQd UaLO VHUYLcH IRU
KaQdOLQJ RI cRQWaLQHUV, LQWHUPRdaO WUaQVSRUW UHacKHd WKH QH[W OHYHO dXULQJ WKH OaWH 70¶V LQ EXURSH aQd
WKH UQLWHd SWaWHV. APRQJ WKH dULYHUV RI dLIIXVLRQ LQ EXURSH, WKH PRUW RI RRWWHUdaP aQd WKH PRUW RI
AQWZHUS VHUYHd aV LPSRUWaQW SOa\HUV. CXUUHQWO\, cRQWaLQHUL]aWLRQ LV cRQVLdHUHd WR bH LQ WKH bHJLQQLQJ
RI a WKLUd SaUadLJP KHadLQJ WRZaUdV inWeUmRdal and WUanVmRdal RSeUaWiRnV and Whe fXncWiRnal
diffXViRn Rf cRnWaineUi]aWiRn ZiWhin VXSSl\ chainV. FRcXV OLHV RQ UHdXcLQJ WKH QXPbHU RI WLPHV HYHU\
cRQWaLQHU LV KaQdOHd (NRWWHbRRP & RRdULJXH, 2008).

APRQJ aOO SRVLWLYH HIIHcWV UHOaWHd WR VWaQdaUdL]aWLRQ SUHVHQWHd abRYH, WKH IUHLJKW LQdXVWU\ ILJKWV LVVXHV
UHJaUdLQJ ³WKH HPSW\ cRQWaLQHU SURbOHP´. OQcH a cRQWaLQHU UHacKHV LWV dHVWLQaWLRQ aQd KaV bHHQ
XQORadHd, LW KaV WR bH KaQdOHd b\ WKH VXSSO\ cKaLQ WR VHUYH a QHZ caUU\LQJ WaVN. UQWLO LW LV UHORadHd
ZLWK QHZ JRRdV, LW LV a bXUdHQ IRU WKH V\VWHP aQd LW LV WaNLQJ XS YaOXabOH VSacH LQ PRdaO caSacLW\.
AOWKRXJK a bHWWHU LQWHJUaWLRQ bHWZHHQ LQOaQd acWRUV aQd PaULWLPH SOa\HUV OHad WR VRPH RYHUaOO
SHUIRUPaQcH adYaQWaJHV, WKH SURbOHP LV KaUd WR HIIHcWLYHO\ addUHVV (NRWWHbRRP & RRdULJXH, 2008).
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3.4 TKHRUHWLcaO FUaPHZRUN
TKH WKHRU\ SUHVHQWHd abRYH aLPV WR aSSURSULaWHO\ VHUYH aV a WKHRUHWLcaO IUaPHZRUN XSRQ ZKLcK WKH
HPSLULcV aQd aQaO\VLV RI WKH VWXd\ caQ UHO\. TKH SXUSRVH RI WKLV VWXd\ LV WR LdHQWLI\, dHVcULbH aQd
aQaO\VH WHcKQRORJ\ VKLIWV aQd QHHdV ZLWKLQ WKH LQdXVWU\ RI WUaQVSRUWaWLRQ. FXUWKHUPRUH, WR aVVHVV WKH
PaUNHW SRWHQWLaO aQd WR H[SORUH KRZ a ILUVW PRYHU caQ H[SORLW aXWRQRPRXV VROXWLRQV. BaVHd RQ WKLV
SXUSRVH, WKH WKHRUHWLcaO SHUVSHcWLYH ZLOO cRQVLVW RI WKUHH PaLQ bXLOdLQJ bORcNV dHVcULbHd abRYH;
THcKQRORJ\ SKLIWV, UQdHUVWaQdLQJ MaUNHW SWUXcWXUH aQd GORbaO TUaQVSRUWaWLRQ.

TKH IUaPHZRUN WaNHV RII LQ THcKQRORJ\ SKLIWV aQd WKH cUHaWLRQ RI WHcKQRORJ\ c\cOHV WKaW cRQWLQXRXVO\
cKaQJH RXU VXUURXQdLQJV aQd aVVXPSWLRQV RI WKH QHZ QRUPaO. TR XQdHUVWaQd WKH VKLIWV LQ WHcKQRORJ\ LW
LV cUXcLaO WR XQdHUVWaQd LQQRYaWLRQ WKHRU\ VLQcH QHZ LQQRYaWLRQV RIWHQ aUH WKH XQdHUO\LQJ caWaO\VWV IRU
QHZ WHcKQRORJ\ c\cOHV. HHQcHIRUWK, IRU cRPSaQLHV WR VXUYLYH LQ WKH ORQJ WHUP LQ WKH IRUHYHU cKaQJLQJ
UHaOLW\, a cRQVLVWHQW VWUaWHJ\ LV QHHdHd. THcKQRORJ\ SWUaWHJ\ LV WKHUHIRUH H[SORUHd WR cUHaWH aQ
XQdHUVWaQdLQJ RI KRZ cRPSaQLHV QHHd WR dHYHORS VWUaWHJLHV IRU acTXLULQJ, PaQaJLQJ aQd H[SORLWLQJ
WHcKQRORJLHV QRZ aQd LQ WKH IXWXUH IXUWKHU aZa\ LQ WLPH WKaQ PRUH bXVLQHVV UHOaWHd VWUaWHJLHV aQd
JRaOV.

JXVW aV QHZ WHcKQRORJLHV caQ bH LQQRYaWHd aQd ROdHU WHcKQRORJLHV caQ bH cKaQJHd IRU WKH bHWWHU, QHZ
PaUNHWV caQ bH cUHaWHd aQd HVWabOLVKHd PaUNHWV caQ bH cKaQJHd. IW LV WKHUHIRUH LPSRUWaQW IRU
cRPSaQLHV WR XQdHUVWaQd WKHLU PaUNHWV aQd KRZ WKH\ dHYHORS. TR bH abOH WR XQdHUVWaQd LI WR HQWHU a
QHZ PaUNHW RU QRW, LW LV cUXcLaO WR cUHaWH a cRPSUHKHQVLRQ RI WKH VL]H RI WKH PaUNHW aQd WKH dLIIHUHQW
SHUVSHcWLYHV WKaW caQ bH XVHd. OQcH NQRZLQJ WKH VL]H RI a PaUNHW, VHJPHQWaWLRQ LV QHHdHd WR NQRZ
ZKaW VHJPHQW WR WaUJHW. TKHUH aUH VHYHUaO dLIIHUHQW Za\V WR VHJPHQW a PaUNHW, aQd WKH PHWKRdV
VHJPHQWLQJ a BXVLQHVV-WR-CRQVXPHU PaUNHW aUH dLIIHUHQW IURP WKH PHWKRdV XVHd LQ
BXVLQHVV-WR-BXVLQHVV PaUNHWV. RHJaUdOHVV RI WKH cXVWRPHU cKaUacWHULVWLcV, NQRZLQJ WKH cXVWRPHU
dULYHUV LV WKH IRXQdaWLRQ RI NQRZLQJ WKH PaUNHW RQH LV VHUYLQJ.

TKH WUaQVSRUWaWLRQ LQdXVWU\ KaV H[SHULHQcHd VHYHUaO WHcKQRORJ\ c\cOHV ZKLcK KaV IRUcHd WKH acWRUV LQ
WKH PaUNHW WR cRQVWaQWO\ adaSW. TKH LQdXVWU\ caQ bH dLYLdHd LQWR IRXU PaLQ VHJPHQWV ZLWK dLIIHUHQW
VL]HV aQd cXVWRPHUV¶ dULYHUV. TKH VHJPHQWV aUH YHKLcOHV WUaYHOLQJ RQ URadV, PRVWO\ WUXcNV, YHKLcOHV
WUaYHOLQJ RQ UaLO, PRVWO\ WUaLQV, YHKLcOHV WUaYHOLQJ LQ WKH aLU, PRVWO\ aLUSOaQHV aQd OaVW bXW QRW OHaVW
YHKLcOHV WUaYHOLQJ RQ VHa, PRVWO\ YHVVHOV. DXH WR WKH LQcUHaVHd JORbaOL]aWLRQ, LQWHUPRdaO WUaQVSRUWaWLRQ
LV cRPPRQ, ZKLcK LV ZKHQ aW OHaVW WZR dLIIHUHQW PRdHV RI WUaQVSRUW aUH XVHd LQ a cKaLQ WR WUaYHO IURP
SRLQW A WR SRLQW B. TR IacLOLWaWH WKLV SURcHVV, WKH cRQWaLQHU ZaV cUHaWHd PaNLQJ WKH WUaQVLWLRQ bHWZHHQ
WKH PRdHV aV HIILcLHQW aV SRVVLbOH aOO aURXQd WKH ZRUOd.

TKH WKHRUHWLcaO IUaPHZRUN LV LOOXVWUaWHd LQ FigXUe 3.7 bHORZ. IQ WKH QaYH RI WKH ZKHHO ZH ILQd WKHRULHV
dHVcULbLQJ WKH XQdHUVWaQdLQJ RI WKH PaUNHW VWUXcWXUH. TKLV VWaQdV IRU PaUNHW VL]H aQd VHJPHQWV, aV
ZHOO aV cXVWRPHU dULYHUV. AURXQd WKH QaYH WKH acWXaO ZKHHO LV IRXQd, dULYLQJ WKH WUaQVSRUW LQdXVWU\
IRUZaUd. DULYLQJ IRUcHV KHUH cRPH IURP WHcKQRORJ\ VKLIWV cKaOOHQJLQJ WKH LQdXVWU\ VWaQdaUdV. IQ
addLWLRQ, LW caQ bH dHVcULbHd b\ WKHRULHV UHJaUdLQJ WHcKQRORJ\ c\cOHV, LQQRYaWLRQ aQd WHcKQRORJ\
VWUaWHJ\.
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Figure 3.7. TKHRUHWLcaO FUaPHZRUN IOOXVWUaWLRQ
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4. EPSLULcV

4.1 IQWURdXcWLRQ RI WKH CaVH CRPSaQ\

4.1.1 IQWURdXcWLRQ
TKH CaVH CRPSaQ\ LV a QHZO\ IRXQdHd cRPSaQ\ ZLWKLQ TKH CaVH CRPSaQ\ GURXS. TKH cRPSaQ\ LV
RQ a PLVVLRQ WR IXUWKHU dHYHORS aQd cRPPHUcLaOL]H aXWRQRPRXV VROXWLRQV WR LPSURYH VaIHW\, UadLcaOO\
UHdXcH HPLVVLRQV aQd WR Pa[LPLVH SURdXcWLYLW\. TKH cRPSaQ\ H[LVWV LQ WKUHH cRXQWULHV aURXQd WKH
ZRUOd LQcOXdLQJ SZHdHQ, UQLWHd SWaWHV aQd GHUPaQ\. AOO LQ aOO, KXQdUHdV RI HPSOR\HHV ZRUN WRJHWKHU
WRZaUdV aQ aXWRQRPRXV IXWXUH (PHUVRQ 8, 2021).

TKH CaVH CRPSaQ\ LV cORVHO\ OLQNHd WR TKH CaVH CRPSaQ\ GURXS ZKLcK LV a JORbaO HQWHUSULVH. WLWK a
JORbaO SUHVHQcH aQd bXVLQHVV LQ RYHU 190 cRXQWULHV aURXQd WKH JORbH aQd a WRWaO QXPbHU RI
aSSUR[LPaWHO\ 100.000 HPSOR\HHV. TKH CaVH CRPSaQ\ GURXS VHUYHV IRXU PaLQ bXVLQHVV aUHaV WKaW
dXH WR cRPSHWLWLYH UHaVRQV ZLOO QRW bH PHQWLRQHd LQ WKLV MaVWHU TKHVLV (TKH CaVH CRPSaQ\ GURXS,
2019).

4.1.2 VaOXH PURSRVLWLRQ
WLWK WKH LQWURdXcWLRQ RI TKH CaVH CRPSaQ\, WKH WUadLWLRQaO PaUNHW UaWLRQaOH IRU WUXcN VaOHV aUH
TXHVWLRQHd. CRPSOH[ VROXWLRQV UHTXLUH a dHHSHU cROOabRUaWLRQ bHWZHHQ WKH VXSSOLHU aQd WKH cXVWRPHU,
ZKLcK KaV UHVXOWHd LQ WKH LQWURdXcWLRQ RI TUaQVSRUW aV a SHUYLcH (TaaS). TKH SULQcLSOHV RI TaaS ZLWK aQ
RIIHU RI a IXOO AXWRQRPRXV TUaQVSRUW SROXWLRQ (ATS) LV WKH YaOXH SURSRVLWLRQ RIIHUHd b\ WKH cRPSaQ\
(TKH CaVH CRPSaQ\ (1), 2020).

ATS cRQVLVWV RI VHYHQ cRPSRQHQWV WaLORUHd WR PHHW HYHU\ cOLHQWV¶ XQLTXH QHHdV, QaPHO\: WKH
YHKLcOHV/PacKLQHV, cORXd VROXWLRQV, RSHUaWLRQV, VHUYLcH aQd PaLQWHQaQcH, Sa\PHQW VROXWLRQV,
LQIUaVWUXcWXUH aQd YLUWXaO dULYHU VROXWLRQV. EYHU\ cRPSRQHQW LV adaSWHd IRU WKH VSHcLILc aSSOLcaWLRQ RU
³MRb WR bH dRQH´. TKH CaVH CRPSaQ\ KaV VHOHcWHd WKUHH VWUaWHJLc VHJPHQWV WR VHUYH LQcOXdLQJ PLQLQJ
aQd LQdXVWULaO PaWHULaO KaQdOLQJ, SRUWV & ORJLVWLc cHQWHUV aQd KXb-WR-KXb/KLJKZa\. TKH WKUHH VWUaWHJLc
VHJPHQWV ZLOO bH dHVcULbHd PRUH LQ dHSWK IXUWKHU LQ VHcWLRQ 4.1.6 TaUgeWed MaUkeWV (TKH CaVH
CRPSaQ\ (1), 2020).
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4.1.3 RHOaWLRQ WR TKH CaVH CRPSaQ\ GURXS
TKH CaVH CRPSaQ\ ZaV IRXQdHd ZLWK RQH IRcXV: WR cRPPHUcLaOLVH aXWRQRPRXV YHKLcOHV. TKH
LQLWLaWLYH ZaV dULYHQ b\ TKH CaVH CRPSaQ\ GURXS aQd TKH CaVH CRPSaQ\ VWaQdV RQ WKH VaPH cXOWXUH
aQd YaOXHV aV TKH CaVH CRPSaQ\ GURXS LQ JHQHUaO. TKH cRPSaQ\ LV RZQHd b\ TKH CaVH CRPSaQ\
GURXS aQd LV SaUW RI a JURXS aPRQJ VHYHUaO RWKHU cRPSaQLHV (PHUVRQ 16, 2021).

TKH CaVH CRPSaQ\ LV cRQVLdHUHd aV a VWaUW-XS ZLWKLQ TKH CaVH CRPSaQ\ GURXS, HYHQ WKRXJK WKH\
aUH cORVHO\ OLQNHd WR WKH SaUHQW cRPSaQ\. TKH\ aUH IUHH WR dHYHORS QHZ SURcHVVHV aQd SURcHdXUHV,
ZKLcK JLYHV WKHP PRUH IUHHdRP cRPSaUHd WR RWKHU cRPSaQLHV ZLWKLQ WKH JURXS. TKH CaVH CRPSaQ\
LV UHVSRQVLbOH IRU dHYHORSLQJ WKH YLUWXaO dULYHU WKHPVHOYHV, bXW WKH\ UHO\ XSRQ RWKHU dHSaUWPHQWV
ZLWKLQ TKH CaVH CRPSaQ\ GURXS WR dHOLYHU WKH acWXaO WUXcN aV ZHOO aV VXSSRUWLQJ WKHP ZLWK UHJLRQaO
VaOHV cRPSHWHQcH LQ dLIIHUHQW PaUNHWV (PHUVRQ 8, 2021).

4.1.4 FLQaQcLaO SWaWHPHQW
TKH cRPSaQ\ VWaQdV RQ a VROLd ILQaQcLaO JURXQd ZLWK TKH CaVH CRPSaQ\ GURXS aV a SaUHQW cRPSaQ\.
TKH CaVH CRPSaQ\ KaV QRW \HW SUHVHQWHd aQ\ ILQaQcLaO daWa VLQcH LW ZaV UHcHQWO\ IRXQdHd (PHUVRQ 8,
2021).

4.1.5 PURdXcW DHVcULSWLRQ (ZLWK OLPLWaWLRQV)
TKH WHcKQLcaO VROXWLRQ WKaW WKLV MaVWHU TKHVLV IRcXVHV RQ LV a IXOO\ aXWRQRPRXV RQH, WaLORUHd IRU WKH
cXVWRPHU¶V VSHcLILc QHHdV. TKH WUXcN LWVHOI LV HOHcWULc, KHQcH LW UHTXLUHV a JRRd HOHcWULc LQIUaVWUXcWXUH WR
VXSSRUW LW. TKH YHKLcOH LV bXLOW IRU RQ-URad aSSOLcaWLRQV aQd HYHU\ WUXcN LV cXVWRPL]Hd IRU WKH VSHcLILc
HQYLURQPHQW LW ZLOO RSHUaWH LQ.

TR HQabOH SXUH aXWRQRPRXV dULYLQJ, WKH V\VWHP XVHV HLJKW cRPSRQHQWV WR cUHaWH a SHUcHSWLRQ RI WKH
HQYLURQPHQW. OQH RI WKH PaLQ RbMHcWLYHV ZKHQ dHVLJQLQJ a VaIH V\VWHP LV WR cUHaWH a JRRd SHUcHSWLRQ
UHdXQdaQc\ WR JHW WKH V\VWHP WR PaNH JRRd dHcLVLRQV aQd KaYH cRQWURO RYHU WKH YHKLcOH aW HYHU\
PRPHQW. LIDARV, RSWLcaO PHaVXULQJ LQVWUXPHQWV, aUH XVHd WR cUHaWH dHWaLOHd SLcWXUHV RI RbMHcWV
aURXQd WKH YHKLcOH aQd WRJHWKHU ZLWK caPHUaV, KLJK dHILQLWLRQ PaSV aUH JHQHUaWHd. TR cRPSOHPHQW
WKLV, UadaUV aUH LQcRUSRUaWHd. TKHVH aUH PaLQO\ XVHd aV a cRPSOHPHQW WR VXSSRUW LIDARV aQd caPHUaV
LQ KaUd ZHaWKHU cRQdLWLRQV, VXcK aV KHaY\ UaLQ RU daUNQHVV. FLQaOO\, XOWUaVRQLc cRPSRQHQWV aQd GNSS
aUH LQcRUSRUaWHd WR LQcUHaVH WKH UHdXQdaQc\ HYHQ IXUWKHU. AW HYHU\ JLYHQ PRPHQW, WKH YHKLcOH¶V
cRPSXWHU LQWHUSUHWV WKH VXUURXQdLQJV aQd PaNHV dHcLVLRQV WKURXJK dLUHcW cRQQHcWLRQ ZLWK YaULRXV
cORXd VHUYLcHV (PHUVRQ 25, 2021).

PRVVLbOH aSSOLcaWLRQV IRU WKH WHcKQLcaO VROXWLRQ WKaW WKLV MaVWHU TKHVLV HYaOXaWHV aUH VKRUW aQd
UHSHWLWLYH dLVWaQcH LQ WKH UaQJH bHWZHHQ X PHWHUV XS WR Y NLORPHWHUV. TKH HQYLURQPHQW WKaW WKH
YHKLcOH ZLOO RSHUaWH LQ VKRXOd LdHaOO\ bH a UHVWULcWHd/JaWHd aUHa ZLWK SULYaWH URadV (PHUVRQ 16, 2021).
HRZHYHU, VLQcH WKH WKHVLV aLPV WR HYaOXaWH WKH bXVLQHVV SRWHQWLaO RQ a JORbaO OHYHO RQ VKRUW aQd ORQJ
WHUP, SXbOLc URadV ZLOO QRW bH WRWaOO\ H[cOXdHd.
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4.1.6 TaUJHWHd MaUNHWV
TKH CaVH CRPSaQ\ ZRUNV LQ WKUHH dLIIHUHQW VWUaWHJLc PaUNHW VHJPHQWV, QaPHO\ LLJKW MLQLQJ aQd
QXaUULHV, PRUWV aQd LRJLVWLc CHQWHUV aQd OaVWO\ HXb-WR-HXb/HLJKZa\ (TKH CaVH CRPSaQ\ (2), 2020).

4.1.6.1 LLJKW MLQLQJ aQd QXaUULHV
TKLV aUHa LQcOXdHV MLQLQJ, TXaUULHV aQd aJJUHJaWHV aQd LQdXVWULaO PaWHULaO KaQdOLQJ. AOO RI WKHVH W\SHV
RI aSSOLcaWLRQV caQ bRWK bH cRQILQHd aQd KLJKO\ UHJXOaWHd, ZKLcK PaNHV LW HaV\ WR VHSaUaWH WKH
aXWRQRPRXV VROXWLRQ IURP aOO RWKHU SURcHVVHV. AOVR, WKH SURcHVV RI ORadLQJ, WUaQVSRUWLQJ aQd dXPSLQJ
aUH UHOaWLYHO\ VLPSOH aQd UHSHWLWLYH, PaNLQJ LW YHU\ VXLWabOH IRU aXWRQRPRXV VROXWLRQV. IQ WKLV aUHa, WKH
CaVH CRPSaQ\ LV VWaUWLQJ VPaOO ZLWK OHVV cRPSOH[ XVH caVHV aQd ZLOO bXLOd addLWLRQaO IXQcWLRQaOLW\
XSRQ WKH SURYHQ VXccHVVHV. NH[W VWHSV cRXOd bH bLJJHU VcaOH aSSOLcaWLRQV VXcK aV XQdHUJURXQd PLQLQJ
RU WXQQHO aSSOLcaWLRQV, ZKLcK cRXOd aVVLVW LQ WKH SURcHVV RI UHPRYLQJ SHRSOH IURP Ka]aUdRXV VLWXaWLRQV
(TKH CaVH CRPSaQ\ (2), 2020). TKLV VHJPHQW ZLOO QRW bH cRQVLdHUHd LQ WKLV MaVWHU TKHVLV .

4.1.6.2 HXb-WR-HXb/HLJKZa\
AXWRQRPRXV VROXWLRQV aUH aOVR XVHIXO IRU KXb-WR-KXb WUaQVSRUWaWLRQV XVLQJ dHdLcaWHd OaQHV RQ WKH
KLJKZa\V. WLWK LIDAR aQd GNSS WHcKQRORJ\, WKH YHKLcOH caQ RSHUaWH HQWLUHO\ aXWRQRPRXVO\,
cRQWLQXRXVO\ UHadLQJ LWV VXUURXQdLQJV, QaYLJaWLQJ aURXQd IL[Hd aQd PRYabOH RbVWacOHV.
SLPXOWaQHRXVO\, WKH VROXWLRQ JaWKHUV daWa YLa LWV RQ-bRaUd WUaQVSRUW V\VWHP WR IXUWKHU RSWLPL]H LWV
URXWH, WUaIILc VaIHW\ aQd IXHO cRQVXPSWLRQ (TKH CaVH CRPSaQ\ (2), 2020). TKLV VHJPHQW ZLOO QRW bH
cRQVLdHUHd LQ WKLV MaVWHU TKHVLV.

4.1.6.3 PRUWV aQd LRJLVWLc CHQWHUV
AXWRQRPRXV WUaQVSRUW ZLWK ORZ QRLVH OHYHOV aQd aOVR ]HUR H[KaXVW HPLVVLRQV KaYH aQ LPSRUWaQW UROH WR
SOa\ LQ WKH IXWXUH RI ORJLVWLcV aQd LW ZLOO bHQHILW bRWK bXVLQHVVHV aQd WKH VRcLHW\ aV a ZKROH. SKRUW
WUaQVSRUWV ZLWK KLJK SUHcLVLRQ aUH cRPPRQ LQ SRUWV aQd ORJLVWLcV cHQWHUV aQd aOVR ZHOO VXLWHd IRU
aXWRQRPRXV VROXWLRQV. TKH YHKLcOHV aUH dHVLJQHd WR ORcaWH WKHLU cXUUHQW SRVLWLRQ WR ZLWKLQ cHQWLPHWHUV,
PRQLWRU LQ dHWaLO aQd aQaO\]H WKH bHKaYLRXU RI WKH RWKHU RbMHcWV aQd URad XVHUV aURXQd, aQd WKHQ
UHVSRQd ZLWK YHU\ KLJK accXUac\. SSHHd aQd SURJUHVV aUH WaLORUHd WR LQcUHaVH dHOLYHU\ SUHcLVLRQ aQd
PLQLPL]H ZaVWH aQd aOVR LQcUHaVH aYaLOabLOLW\. AOVR, YHKLcOHV WKaW RSHUaWH RQ WKH VaPH URXWH aUH
RSWLPL]Hd WR cUHaWH aQ RSWLPaO IORZ (TKH CaVH CRPSaQ\ (2), 2020). WLWKLQ WKH LRJLVWLc CHQWHUV
VHJPHQW, WUadLWLRQaO ORJLVWLc cRPSaQLHV aUH UHSUHVHQWHd, aV ZHOO aV LQWHUQaO ORJLVWLc aQd PaWHULaO
KaQdOLQJ LQ PaQXIacWXULQJ cRPSaQLHV. TKLV VHJPHQW ZLOO WKHUHIRUH bH VSOLW LQWR PRUWV, LRgiVWic
CenWeUV aQd ManXfacWXUing CRmSanieV LQ WKLV MaVWHU TKHVLV aQd bH aQaO\VHd VHSaUaWHO\ LQ WKH VWXd\.
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4.2 TKH THcKQRORJ\ SKLIW
AV a UHVXOW RI LQcUHaVHd dHPaQd IRU WUaQVSRUWaWLRQ, HIILcLHQc\ aQd VXVWaLQabOH VROXWLRQV, aXWRPaWLRQ
aQd aXWRQRPRXV VROXWLRQV aUH a VLJQLILcaQW WUHQd ZLWKLQ WKH WUaQVSRUWaWLRQ LQdXVWU\. McKLQVH\ KaV
RXWOLQHd LQ aQ aUWLcOH IURP 2018 WKaW aXWRPaWLRQ PLJKW UHdXcH ORJLVWLcV cRVWV ZLWK aV PXcK aV 40
SHUcHQW LQ WKH VXSSO\ cKaLQ. WLWK KLJK SUHVVXUH IURP WKH H-cRPPHUcH LQdXVWU\, aXWRPaWLRQ KHOSV
ORJLVWLcV ILUPV WR bHWWHU PHHW SHaN dHPaQd, KaQdOH LQdLYLdXaO SURdXcWV aQd PRYH KHaYLHU caUJR
(CKRWWaQL HW. aO, 2018).

IQ RUdHU WR VWaQdaUdL]H WHUPV aQd dHILQLWLRQV aURXQd aXWRQRPRXV YHKLcOHV RQ-URad, SAE IQWHUQaWLRQaO
dHYHORSHd WKH J3016 VWaQdaUd. FLUVW UHOHaVHd LQ 2014, WKH VWaQdaUd LQcOXdHV ³Wa[RQRP\ aQd dHILQLWLRQV
IRU WHUPV UHOaWHd WR dULYLQJ aXWRPaWLRQ V\VWHPV IRU RQ-URad PRWRU YHKLcOHV´ (SAE (1), 2018).

TKH VWaQdaUd dHVcULbHV LQ dHWaLO VL[ OHYHOV RI aXWRPaWLRQ UaQJLQJ IURP QR aXWRPaWLRQ (OHYHO 0) WR IXOO
dULYLQJ aXWRPaWLRQ (OHYHO 5). TKH dRcXPHQW KaQdOHV WKUHH dLIIHUHQW acWRUV RI WKH dULYLQJ SURcHVV,
QaPHO\ WKH XVHU (WKH KXPaQ bHLQJ), WKH dULYLQJ aXWRPaWLRQ V\VWHP aQd RWKHU YHKLcOH cRPSRQHQWV aQd
V\VWHPV. TKHVH WKUHH SOa\HUV¶ UHOaWLRQ WR WKH d\QaPLc dULYLQJ WaVN (DDT) VWaWHV WKH OHYHO RI
aXWRPaWLRQ. AcWLYH VaIHW\ V\VWHPV (H.J. OaQH NHHSLQJ aVVLVWaQcH) aUH QRW LQcOXdHd LQ WKH dHILQLWLRQ RI
dULYLQJ aXWRPaWLRQ, VLQcH WKH\ dR QRW accRXQW IRU SaUW RU aOO RI WKH DDT (SAE (1), 2018).

TKH ILUVW WKUHH OHYHOV RI dULYLQJ aXWRPaWLRQ UHTXLUHV WKH KXPaQ dULYHU WR SK\VLcaOO\ dULYH WKH caU, aV
ZHOO aV cRQVWaQWO\ VXSHUYLVH WKH V\VWHP. LHYHO 3 - 5 dHILQHV VWaWHV ZKHUH WKH KXPaQ bHLQJ LV QRW LQ
cKaUJH RI WKH dULYLQJ, bXW dHSHQdLQJ RQ WKH VSHcLILc OHYHO KH/VKH PLJKW VWLOO KaYH WR VXSHUYLVH WKH
V\VWHP ZKHQ LW cRPPaQdV WKH dULYHU WR dR VR. A IXOO dHILQLWLRQ RI WKH dLIIHUHQW OHYHOV aUH WR bH IRXQd
LQ WKH YLVXaO cKaUW bHORZ (SAE (2), 2018).

Figure 4.2. SAE LHYHOV RI DULYLQJ AXWRPaWLRQ (SAE (1), 2018)
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4.2.1 THcKQRORJ\ C\cOH LQ WKH IQdXVWU\ RI TUaQVSRUWaWLRQ
AV SUHYLRXVO\ dHVcULbHd, WKH S-cXUYH caQ bH XVHd WR HYaOXaWH WKH VWaJH RI a SURdXcW¶V SHUIRUPaQcH LQ
UHOaWLRQ WR WKH aPRXQW RI WLPH RU HQJLQHHULQJ HIIRUW SXW LQWR IXUWKHU dHYHORSPHQW RI WKH SURdXcW. TKH
dHYHORSPHQW LV VORZ LQ WKH adYHQW RI a QHZ WHcKQRORJ\ RU SURdXcW bXW aV WKH aPRXQW RI WLPH aQd
UHVRXUcHV aOORcaWHd WR WKH LQYHQWLRQ LQcUHaVHV, WKH SURdXcW SHUIRUPaQcH dHYHORSPHQW IacHV aQ
H[SRQHQWLaO LQcUHaVH (CKULVWHQVHQ, 1992a).

FRU PLQLQJ aQd TXaUULHV WKHUH KaYH bHHQ aXWRQRPRXV VROXWLRQV LQ RSHUaWLRQ IRU aURXQd 10 - 15 \HaUV.
TKH YHKLcOHV WKaW KaYH bHHQ ZRUNLQJ WKHUH aUH KHaY\ PacKLQHV ZHLJKLQJ XS WR 300 WRQV aQd
cRPSOHWHO\ dULYHQ b\ IRVVLO IXHOV. TKHUH KaV SUHYLRXVO\ QRW bHHQ aQ\ WUXcN cRPSaQLHV WKaW KaYH
SUHVHQWHd aXWRQRPRXV VROXWLRQV IRU WKLV VHJPHQW. TKH IacWRU RI HOHcWULILcaWLRQ JLYHV WKH QHZ
aXWRQRPRXV WUXcNV aQ addLWLRQaO IHaWXUH PaNLQJ LW HYHQ PRUH UHYROXWLRQaU\ IRU WKH PLQLQJ LQdXVWU\.
AOO LQ aOO, aXWRQRPRXV VROXWLRQV aUH cRQVLdHUHd WR bH VRPHZKHUH KaOIZa\ XS WKH S-cXUYH IRU PLQLQJ
aSSOLcaWLRQV (PHUVRQ 8, 2021).

IQ SRUWV aQd ORJLVWLc cHQWHUV (LQcOXdLQJ PaQXIacWXULQJ cRPSaQLHV) aXWRQRPRXV WUXcNV KaYH QRW bHHQ
SUHVHQW LQ WKH Za\ WKaW TKH CaVH CRPSaQ\ LV ZRUNLQJ WR LPSOHPHQW WKHP. TKHUH aUH VROXWLRQV IRU
cRQWaLQHU KaQdOLQJ RQ WKH TXa\-VLdH, VXcK aV AGVV aQd aXWRPaWLc cUaQHV, bXW QRW VROXWLRQV IRU WUXcNV.
SLQcH WKHVH aSSOLcaWLRQV RIWHQ UHTXLUH VHcWLRQV ZKHUH WKH WUXcN ZLOO RSHUaWH RQ SXbOLc URadV, WKHUH aUH
QRW \HW VROXWLRQV LQ RSHUaWLRQ. HHQcH, cXUUHQWO\ WKH WHcKQRORJ\ LV LQ WKH bHJLQQLQJ RI WKH S-cXUYH aQd a
ORW RI SURdXcW dHYHORSPHQW ZLOO RccXUH LQ WKH QHaU IXWXUH aV WKH aPRXQW RI WLPH aQd HQJLQHHULQJ HIIRUW
LQcUHaVHV (PHUVRQ 8, 2021).

AXWRQRPRXV WUXcNV LQ JHQHUaO aUH LQ WKH VWaUW SKaVH RI a QHZ HUa. TKH IacW WKaW WKLV LV aQ aUcKLWHcWXUaO
cKaQJH LQ WKH PaUNHW aQd WKaW LW HYHQWXaOO\ ZLOO UHdHILQH ZKaW a WUXcN ORRNV OLNH PaNHV LW LPSRUWaQW WR
bH ILUVW WR PaUNHW. TKHUH LV QRW \HW a dRPLQaQW dHVLJQ SUHVHQW LQ WKH LQdXVWU\ aQd cRPSaQLHV ILJKW WR bH
WKH ILUVW RQHV WR SUHVHQW ZRUNLQJ VROXWLRQV LQ RUdHU WR cOaLP PaUNHW VKaUHV. TKH CaVH CRPSaQ\
HVWLPaWHV WKaW LI WKH\ aUH RQH aPRQJ WKH WKUHH ILUVW WUXcN PaQXIacWXUHUV LQ WKH PaUNHW IRU aXWRQRPRXV
WUXcNV, WKH\ KaYH a JRRd cKaQcH RI acTXLULQJ aURXQd Q - Z % RI WKH WRWaO PaUNHW VKaUH aQd WKLV VKaUH
dURSV dUaPaWLcaOO\ LI \RX aUH a cORVH IROORZHU (PHUVRQ 8, 2021).

4.2.2 IQQRYaWLRQ TKHRU\
TKH cKaQJHV WRZaUdV aXWRQRPRXV VROXWLRQV LQ WKH LQdXVWU\ RI WUaQVSRUWaWLRQ aUH WR bH cRQVLdHUHd aV
UadLcaO VLQcH LW cKaQJHV WKH YHU\ IRXQdaWLRQV RI WKH LQdXVWU\. PUHYLRXVO\, WUXcNV KaYH bHHQ dHVLJQHd
ZLWK WKH cRPIRUW aQd VaIHW\ IRU WKH dULYHU aV a SULPaU\ IRcXV aQd RQcH \RX UHPRYH WKaW SHUVRQ \RX
ZLOO cKaQJH WKH cRUH RI WKH SURdXcW LWVHOI (PHUVRQ 8, 2021).

AXWRQRPRXV VROXWLRQV PLJKW aOVR KaYH a KXJH LPSacW RQ WKH bXVLQHVV PRdHO aURXQd KRZ WUXcNV aUH
VROd aQd KaQdOHd. TKHUH LV a SRVVLbLOLW\ WKaW WUXcN PaQXIacWXUHUV ZLOO RZQ WKH WUXcNV WKHPVHOYHV  aQd
aOVR WR KaQdOH WKH WUXcN RSHUaWLRQV (PHUVRQ 21, 2021)

4.2.3 THcKQRORJ\ SWUaWHJ\ aW TKH CaVH CRPSaQ\
TKH CaVH CRPSaQ\ ZRUNV ZLWK dLIIHUHQW PHWKRdV WR HQVXUH WKaW WKH\ acTXLUH QHZ aQd LQQRYaWLYH
WHcKQRORJ\. TKH CaVH CRPSaQ\ GURXS IQQRYaWLRQ CHQWHU ZaV IRXQdHd WR cROOabRUaWH ZLWK VWaUWXSV
WRJHWKHU ZLWK TKH CaVH CRPSaQ\ GURXS. TKLV LV aOVR WKH KRPH IRU TKH CaVH CRPSaQ\, ZKLcK LV RQH
RI WKH PRVW LQQRYaWLYH SaUWV LQ TKH CaVH CRPSaQ\ GURXS. IQ addLWLRQ, TKH CaVH CRPSaQ\ GURXS aOVR
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KaV VHYHUaO RIILcHV VSUHad RXW LQ WKH ZRUOd RQ UHOHYaQW ORcaWLRQV ZKHUH a ORW RI WHcKQRORJ\
dHYHORSPHQW KaSSHQV. E[aPSOHV RI WKLV aUH RIILcHV LQ IVUaHO, SLOLcRQ VaOOH\ aQd CKLQa. FURP WKHUH,
QHZ WHcKQRORJ\ aQd NQRZOHdJH aUH acTXLUHd WKURXJK RbVHUYaWLRQ, SaUWQHUVKLSV aQd RWKHU W\SHV RI
cROOabRUaWLRQ. TKHUH KaYH UHcHQWO\ bHHQ cKaQJHV LQ VWUXcWXUH IRU SURdXcW dHYHORSPHQW aQd WRda\¶V
PRdHO LV PRUH IOXLd ZKHUH WKHUH LV a cRPSOH[ UHOaWLRQVKLS bHWZHHQ VXbcRQWUacWRUV aQd WKH SURdXcLQJ
ILUPV ZLWK dLIIHUHQW PRdHOV RI UHYHQXH VKaULQJ. TKHUH LV a JHQHUaO XQdHUVWaQdLQJ WKaW WRda\¶V
VXbcRQWUacWRUV PLJKW bH WRPRUURZ¶V cRPSHWLWRUV aQd WKHQ SaUWQHUV WKH da\ aIWHU WRPRUURZ. TKHUHIRUH,
WKHUH LV a cORVH cROOabRUaWLRQ aQd SaUWQHUVKLS bHWZHHQ TKH CaVH CRPSaQ\ aQd dLIIHUHQW VXbcRQWUacWRUV
(PHUVRQ 21, 2021).

AQRWKHU LPSRUWaQW IacWRU IRU acTXLULQJ QHZ WHcKQRORJ\ LV WR KaYH a JRRd HR VWUaWHJ\ aQd WKLV LV
VRPHWKLQJ TKH CaVH CRPSaQ\ ZRUNV KaUd ZLWK. HHUH, WKH\ KaYH a IRcXV RQ KLULQJ SHRSOH WKaW aUH LQ
WKH IRUHIURQW RI WKHLU WHcKQLcaO QLcKH, H.J. baWWHU\ dHYHORSPHQW (PHUVRQ 21, 2021).

TKH cRPPHUcLaO WHaP ZRUNV YHU\ cORVHO\ ZLWK WKH WHcKQLcaO WHaP WR HQVXUH WKaW QHZ NQRZOHdJH LV
PaQaJHd LQ a JRRd PaQQHU LQWHUQaOO\. NHZ UHTXLUHPHQWV IURP cXVWRPHUV aUH cROOHcWHd b\ WKH
cRPPHUcLaO VLdH aQd WRJHWKHU ZLWK WKH WHcKQLcaO WHaP, TKH CaVH CRPSaQ\ LV VHWWLQJ XS QHZ WHcKQLcaO
VROXWLRQV baVHd RQ WKH ZaQWV aQd QHHdV RI WKH cXVWRPHUV. SLQcH NQRZOHdJH cRPHV IURP bRWK LQWHUQaO
aQd H[WHUQaO VRXUcHV, LW LV RI JUHaW LPSRUWaQcH WR KaYH aQ RSHQ cXOWXUH ZKHUH SHRSOH VSUHad NQRZOHdJH
aQd aVN a ORW RI TXHVWLRQV aQd WKaW Za\, WKH QHZ ILQdLQJV aUH VSUHad WKURXJKRXW WKH cRPSaQ\. FLQaOO\,
TKH CaVH CRPSaQ\ ZRUNV cORVHO\ ZLWK TKH CaVH CRPSaQ\ GURXS¶V RZQ VHQWXUH CaSLWaO dLYLVLRQ,
ZKLcK LQYHVWV LQ QHZ VWaUWXSV. TKH CaVH CRPSaQ\ LV LQYROYHd LQ WKH SURcHVV ZKHQ a QHZ cRPSaQ\ LV
accHSWHd aQd WKH\ ZRUN WRJHWKHU WR RbWaLQ NQRZOHdJH IURP WKH QHZ cRPSaQLHV (PHUVRQ 16, 2021).

WKHQ QHZ WHcKQRORJ\ KaV bHHQ acTXLUHd aQd VSUHad WKURXJKRXW WKH RUJaQL]aWLRQ, LW LV WKHQ H[SORLWHd
WR bULQJ YaOXH LQ cHUWaLQ SURdXcWV. TKLV LV a SURcHVV ZKLcK VWaUWV ZLWK WKH cUHaWLRQ RI a
SURRI-RI-cRQcHSW RU SURRI-RI-YaOXH IRU WKH WHcKQRORJ\. OQcH WKLV LV dRQH aQd WKH cRPSaQ\ cRPPLWV WR
SURcHHd ZLWK H[SORLWLQJ WKH WHcKQRORJ\, LW LV UaWHd XVLQJ a VcaOH IURP  1 - 9, caOOHd TRL - TechnRlRg\
ReadineVV LeYel. WKHQ a WHcKQRORJ\ KaV bHHQ SURYHQ WR UHacK a cHUWaLQ SRLQW LQ WKH VcaOH LW LV
cRQVLdHUHd UHad\ aQd YaOXabOH WR LPSOHPHQW RQ a bURadHU VcaOH LQ TKH CaVH CRPSaQ\¶V SURdXcWV
(PHUVRQ 16, 2021).
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4.3 SWUaWHJLc MaUNHWV
TR XQdHUVWaQd UHadLQHVV IRU adRSWLRQ RI aXWRQRPRXV YHKLcOHV LQ dLIIHUHQW JHRJUaSKLcaO aUHaV, WKH
AXWRQRPRXV VHKLcOHV RHadLQHVV IQdH[ (AVRI) UHSRUW b\ KPMG LV cRQVLdHUHd. IQ WKH UHSRUW WKH
SUHSaUHdQHVV RI 30 cRXQWULHV aQd MXULVdLcWLRQV LQ WKH UacH IRU aXWRQRPRXV YHKLcOHV aUH aVVHVVHd. TKH
AVRI LV a cRPSRVLWH LQdH[ WKaW cRPbLQHV 28 LQdLYLdXaO PHaVXUHV IURP dLIIHUHQW VRXUcHV LQWR a VLQJOH
VcRUH. TKH dLIIHUHQW PHaVXUHV aUH aOO UHOHYaQW IRU aVVHVVLQJ KRZ UHad\ WKH cRXQWU\ LV IRU AXWRQRPRXV
VHKLcOHV aQd WKH\ aUH JaWKHUHd LQWR IRXU JURXSV VKRZQ bHORZ (TKUHOIaOO, 2020).

TKH YaULabOHV ZLWKLQ HacK RI WKH IRXU JURXSV aUH cRPbLQHd WR aUULYH aW aQ aJJUHJaWH VcRUH IRU HacK RI
WKH JURXSV. BHIRUH WKH daWa LV cRPbLQHd LW LV QRUPaOL]Hd aV WKH YaULabOHV KaYH dLIIHUHQW PHaVXUHPHQW
XQLWV. TKLV cRQYHUWV WKH YaULabOHV WR a UaQJH bHWZHHQ ]HUR aQd RQH aQd WKH bHVW SHUIRUPLQJ cRXQWU\
UHcHLYHV a RQH aQd WKH bRWWRP cRXQWU\ UHcHLYHV a 0, RQ aOO YaULabOHV LQdLYLdXaOO\. TKH LQWHQdHd cRUH
aXdLHQcH IRU WKH LQdH[ aUH SXbOLc VHcWRU RUJaQL]aWLRQV ZLWK UHVSRQVLbLOLW\ IRU LQIUaVWUXcWXUH aQd
WUaQVSRUW. BHORZ LQ Table 4.1, WKH VcRUHV RI WKH dLIIHUHQW cRXQWULHV aUH SUHVHQWHd, ZKHUH SLQJaSRUH LV
aVVHVVHd aV WKH cRXQWU\ WKaW LV WKH PRVW UHad\ RXW RI WKH 30 cRXQWULHV aVVHVVHd (TKUHOIaOO, 2020).

1. Polic\ and Legislation
a. AV UHJXOaWLRQV, JRYHUQPHQW-IXQdHd AV SLORWV aQd AV-IRcXVHd aJHQc\
b. GRYHUQPHQW UHad\ IRU cKaQJH
c. FXWXUH RULHQWaWLRQ RI JRYHUQPHQW aQd HIILcLHQc\ RI WKH OHJaO V\VWHP LQ cKaOOHQJLQJ

UHJXOaWLRQV
d. DaWa-VKaULQJ HQYLURQPHQW

2. Technolog\ and Innovation
a. IQdXVWU\ SaUWQHUVKLSV
b. AV WHcKQRORJ\ ILUP KHadTXaUWHUV
c. AV-UHOaWHd SaWHQWV
d. IQdXVWU\ IQYHVWPHQWV LQ AV
H. AYaLOabLOLW\ RI WKH OaWHVW WHcKQRORJLHV
I. IQQRYaWLRQ caSabLOLW\
J. C\bHUVHcXULW\
K. AVVHVVPHQW RI cORXd cRPSXWLQJ, aUWLILcLaO LQWHOOLJHQcH aQd IQWHUQHW RI TKLQJV
L. MaUNHW VKaUH RI HOHcWULc caUV

3. Infrastructure
a. EV cKaUJLQJ VWaWLRQV
b. 4G cRYHUaJH
c. QXaOLW\ RI URadV
d. THcKQRORJ\ LQIUaVWUXcWXUH cKaQJH UHadLQHVV
H. MRbLOH cRQQHcWLRQ VSHHd
I. BURadbaQd

4. Consumer acceptance
a. PRSXOaWLRQ OLYLQJ QHaU WHVW aUHaV
b. CLYLO VRcLHW\ WHcKQRORJ\ XVH
c. CRQVXPHU ICT adRSWLRQ aQd dLJLWaO VNLOOV
d. IQdLYLdXaO UHadLQHVV
H. OQOLQH ULdH-KaLOLQJ PaUNHW SHQHWUaWLRQ
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Table 4.1. KPMG AXWRQRPRXV VHKLcOH RHadLQHVV IQdH[

Countr\ Ranking 2020 Ranking 2019 Score 2020

SLQJaSRUH 1 2 25,45

TKH NHWKHUOaQdV 2 1 25,22

NRUZa\ 3 3 24,25

UQLWHd SWaWHV 4 4 23,99

FLQOaQd 5 6 23,58

SZHdHQ 6 5 23,17

SRXWK KRUHa 7 13 22,71

UQLWHd AUab EPLUaWHV 8 9 22,23

UQLWHd KLQJdRP 9 7 21,36

DHQPaUN 10 Q/a 21,21

JaSaQ 11 10 20,88

CaQada 12 12 20,68

TaLZaQ 13 Q/a 19,97

GHUPaQ\ 14 8 19,88

AXVWUaOLa 15 15 19,70

IVUaHO 16 14 19,40

NHZ ZHaOaQd 17 11 19,19

AXVWULa 18 16 19,16

FUaQcH 19 17 18,59

CKLQa 20 20 16,42

BHOJLXP 21 Q/a 16,23

SSaLQ 22 18 16,15

C]HcK RHSXbOLc 23 19 13,99

IWaO\ 24 Q/a 12,70

HXQJaU\ 25 21 11,66

RXVVLa 26 22 11,45

CKLOH 27 Q/a 11,28

MH[LcR 28 23 7,42

IQdLa 29 24 6,95

BUa]LO 30 25 5,49

AV RXWOLQHd abRYH, WKLV MaVWHU¶V TKHVLV IRcXVHV RQ WKH PaUNHW VHJPHQWV IRU SRUWV aQd ORJLVWLcV
cHQWHUV. TR cOaULI\ WKH VHJPHQW HYHQ IXUWKHU, WKUHH dLIIHUHQW VWUaWHJLc PaUNHWV KaYH bHHQ aQaO\]Hd

36



QaPHO\ SRUWV, ORJLVWLcV cHQWHU IRU dLVWULbXWLRQ aQd aLU IUHLJKW, aQd ILQaOO\ LQWHUQaO IORZV ZLWKLQ
PaQXIacWXULQJ IacLOLWLHV.

4.3.1 PRUWV

4.3.1.1 PRUW OSHUaWLRQV

4.3.1.1.1 CRQWaLQHU HaQdOLQJ PURcHVV

LRRNLQJ aW a JHQHUaO SHUVSHcWLYH, cRQWaLQHU SRUWV caQ bH dHVcULbHd aV a V\VWHP ZLWK WKH SXUSRVH WR OHW
JRRdV IORZ bHWZHHQ WZR H[WHUQaO LQWHUIacHV, QaPHO\, WKH VHa-/TXa\VLdH aQd WKH OaQdVLdH. TKH SURcHVV
VWaUWV ZKHQ a cRQWaLQHU VKLS caOOV WKH SRUW. IW LV WKHQ aVVLJQHd WR a bHUWK VSRW, ZKHUH TXa\ cUaQHV aUH
ZaLWLQJ. QXa\ cUaQHV aUH XVHd IRU ORadLQJ aQd XQORadLQJ cRQWaLQHUV IURP WKH YHVVHO WR WKH TXa\. TKH
cUaQHV dURS WKH cRQWaLQHUV RQ YHKLcOHV ZKLcK WKHQ PRYH WKH cRQWaLQHUV WR a VWacN ZKHUH WKH\ ZaLW IRU
IXUWKHU WUaQVSRUWaWLRQ (SWaKObRcN HW. aO, 2004). HHUH, WKUHH PaLQ cKRLcHV IRU IXUWKHU WUaQVSRUWaWLRQ
H[LVW, WUaQVSRUWaWLRQ YLa WUXcN, WUaQVSRUWaWLRQ YLa WUaLQ RU WUaQVVKLSPHQW WR RWKHU YHVVHOV. FRU WKH caVH
RI WUaQVVKLSPHQW, WKH cRQWaLQHUV aUH QRUPaOO\ PRYHd IURP WKH YHVVHO WR WKH VWacN aQd WKHQ bacN WR bH
UH-ORadHd. TKH ORadLQJ SURcHVV IRU H[SRUW LV KaQdOHd LQ WKH VaPH Za\, bXW UHYHUVHd (PHUVRQ 6, 2021).
TKH SURcHVV LV LOOXVWUaWHd LQ FigXUe 4.3 bHORZ.

Figure 4.3 CRQWaLQHU HaQdOLQJ PURcHVV (SWaKObRcN HW. aO, 2004)

AV SUHYLRXVO\ LQWURdXcHd LQ WKH WKHRU\ VHcWLRQ, cRQWaLQHU SRUWV aOVR QHHd WR dHaO ZLWK HPSW\
cRQWaLQHUV. DHSHQdLQJ RQ WKH cRXQWU\ aQd WKH UaWH RI LPSRUW aQd H[SRUW, dLIIHUHQW VKaUHV RI HPSW\
cRQWaLQHUV aUH KaQdOHd b\ WKH SRUW. TKH SURcHVV IRU KaQdOLQJ HPSW\ cRQWaLQHUV LV XVXaOO\ WKH VaPH aV
IRU caUJR-caUU\LQJ cRQWaLQHUV (PHUVRQ 5, 2021). IQ VRPH caVHV WKH SRUW accRPPRdaWHV HPSW\ dHSRWV LQ
WKH WHUPLQaO aUHa IRU VWRULQJ HPSW\ cRQWaLQHUV (SWaKObRcN HW. aO, 2004).
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4.3.1.1.2 VHKLcOHV RSHUaWLQJ LQ a SRUW

TKH IOHHW RI YHKLcOHV RSHUaWLQJ LQ a SRUW LV VSHcLILcaOO\ dHYHORSHd WR PHHW WKH dHPaQdV RI WKH cRQWaLQHU
KaQdOLQJ SURcHVV.

Qua\ cranes
TKH TXa\ cUaQHV KaQdOH WKH ORadLQJ aQd XQORadLQJ RI
cRQWaLQHUV bHWZHHQ WKH YHVVHO aQd WKH TXa\VLdH. QXa\
cUaQHV caQ W\SLcaOO\ bH dLYLdHd LQWR WZR caWHJRULHV,
VLQJOH-WUROOH\ cUaQHV aQd dXaO-WUROOH\ cUaQHV. TKH IRUPHU LV
PaQXaO aQd WKH OaWWHU RIWHQ XVH a VHPL-aXWRPaWLc
WHcKQLTXH. MRdHUQ TXa\ cUaQHV aOORZ PRYLQJ WZR 20-IRRW
TEUV VLPXOWaQHRXVO\. THcKQLcaO caSacLW\ YaULHV aURXQd 50
- 60 PRYHV SHU cUaQH aQd KRXU, ZKLOH WKH SHUIRUPaQcH
OLPLWaWLRQV UHVWULcWV WKH caSacLW\ WR aURXQd 20 - 30 PRYHV
SHU cUaQH aQd KRXU (SWaKObRcN HW. aO, 2004).

Figure 4.4 QXa\ CUaQHV (KaOPaU (1), 2021)

Stacker cranes
A VHcRQd caWHJRU\ RI cUaQHV RSHUaWHV WKH VWacNV, PHaQLQJ
WKH PRYH RI a cRQWaLQHU IURP aQ AGV, WHUPLQaO WUacWRU RU
WUXcN WR a VWacN. HHUH, WKUHH W\SHV RI cUaQHV H[LVW, QaPHO\
UXbbeU mRXnWed ganWU\ cUaneV (RMG), UXbbeU WiUed
ganWUieV (RTG) aQd RYeUhead bUidge cUaneV (OBC). OQH
JaQWU\ cUaQH QRUPaOO\ KaV WKH caSacLW\ WR VSUHad RYHU 8 -
12 URZV aQd UHacK 4 - 10 cRQWaLQHUV¶ KHLJKWV (SWaKObRcN HW.
aO 2004).

Figure 4.5 SWacNHU CUaQHV (KaOPaU (2), 2021)

Automatic Guided Vehicles (AGV)
AXWRPaWLc GXLdHd VHKLcOHV (AGVV) aUH XVHd IRU
KRUL]RQWaO WUaQVSRUWaWLRQ bHWZHHQ WKH TXa\ aQd WKH VWacNV.
TKH\ aUH cOaVVLILHd aV µSaVVLYH¶ YHKLcOHV, VLQcH WKH\ dR QRW
KaYH WKH abLOLW\ WR OLIW WKH cRQWaLQHUV b\ WKHPVHOYHV.
IQVWHad, WKH\ dHSHQd RQ cUaQHV RU RWKHU YHKLcOHV IRU WKLV
W\SH RI PRYH. OQH AGV KaV WKH caSacLW\ WR PRYH RQH
40-/45-IRRW HTXLYaOHQW. AGVV aUH WUadLWLRQaOO\
LPSOHPHQWHd LQ aUHaV ZLWK KLJK OabRXU cRVWV (SWaKObRcN HW.
aO 2004).

Figure 4.6 AGVV  (HZHH HZHH, 2018)
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Terminal Tractor
AQ aOWHUQaWLYH WR AGVV aUH WHUPLQaO WUacWRUV, aOVR XVHd
IRU KRUL]RQWaO WUaQVSRUWaWLRQ ZLWKLQ WKH SRUW. JXVW aV
AGVV WHUPLQaO WUacWRUV aUH µSaVVLYH¶ aQd addLWLRQaOO\,
WKH\ QHHd a KXPaQ WR RSHUaWH WKHP (PHUVRQ 5, 2021).

TKH PRQWKO\ OHaVLQJ cRVW IRU a THUPLQaO TUacWRU LV 30.000
SEK aQd WKH aYHUaJH IXHO cRQVXPSWLRQ LV 7 OLWHU SHU KRXU
(VHKLcOH CRPSaQ\, 2021).

Figure 4.7 THUPLQaO TUacWRU  (KaOPaU (3), 2021)

Straddle Carrier
A VHcRQd caWHJRU\ RI KRUL]RQWaO PRYLQJ YHKLcOHV IRU
TXa\VLdH RSHUaWLRQV aUH µacWLYH¶ YHKLcOHV, ZKLcK KaYH WKH
abLOLW\ WR bRWK PRYH aQd OLIW cRQWaLQHUV. SWUaddOH caUULHUV
aUH RQH VXcK YHKLcOH, ZKLcK caQ bRWK PRYH aQd VWacN 20-
aQd 40 IHHW HTXLYaOHQWV. SWUaddOH caUULHUV aUH b\ QaWXUH
YHU\ IOH[LbOH aQd d\QaPLc VLQcH WKH\ caQ bH XVHd WR
PRYH cRQWaLQHUV, VWacN XS WR 3-4 cRQWaLQHUV¶ KHLJKWV aQd
dLUHcWO\ ORad cRQWaLQHUV RQ WUXcNV. MRVW VWUaddOH caUULHUV
aUH PaQXaO, bXW aXWRPaWLc RQHV dR aOVR H[LVW (SWaKObRcN
HW. aO, 2004).

Figure 4.8 SWUaddOH CaUULHU  (KaOPaU (4), 2021)

Reach Stackers
A UHacK VWacNHU LV, VLPLOaU WR a VWUaddOH caUULHU, aQ
µacWLYH¶ YHKLcOH ZLWK WKH abLOLW\ WR bRWK PRYH aQd OLIW
cRQWaLQHUV. RHacK VWacNHUV aUH RIWHQ XVHd IRU LQWHUPRdaO
RSHUaWLRQV VXcK aV ORadLQJ cRQWaLQHUV RQWR WUaLQV RU
WUXcNV IURP WKH VWacN (PHUVRQ 13, 2021).

Figure 4.9 RHacK SWacNHU  (KaOPaU (5), 2021)
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Trucks
E[WHUQaO RYHU WKH URad WUXcNV aUH aOVR ZRUNLQJ LQ WKH
SRUWV. TKHVH aUH QRUPaO WUXcNV cRPLQJ WKURXJK WKH JaWHV
WR WKH SRUW WR bULQJ cRQWaLQHUV WR RU IURP WKH SRUW aUHa.
TKHVH aUH PaQXaO aQd RSHUaWHd b\ dULYHUV (PHUVRQ 5
2021). GHQHUaOO\, 50-80 % RI WKH WRWaO VKaUH LV WUaQVSRUWHd
WR aQd IURP SRUWV ZLWK WUXcNV(PHUVRQ 6, 2021).

IW LV caOcXOaWHd WKaW a cRPPRQ WUXcN KaV a YaOXH RI
URXJKO\ 1.000.000 SEK aQd a OLIHWLPH RI 8 \HaUV. Figure 4.10 TUXcN ZLWK cRQWaLQHU  (DAF, 2015)
TKH UHVLdXaO YaOXH WKHQ LV 10 %. TKH aYHUaJH \HaUO\ cRVW  IRU VHUYLcH aQd PaLQWHQaQcH LV aURXQd
50.000 SEK. FLQaOO\, WKH aYHUaJH IXHO cRQVXPSWLRQ LV 3 OLWHUV SHU 10 NLORPHWHU (PHUVRQ 9, 2021).

Train
TUaLQV aUH WKH VHcRQd PRVW cRPPRQ PRdH IRU PRYLQJ
JRRdV RXW RU LQWR a cRQWaLQHU SRUW. PRUWV XVXaOO\ KaYH
UaLOV JRLQJ LQWR WKH SRUW aUHa ZKHUH WKH\ aUH bHLQJ
ORadHd ZLWK cRQWaLQHUV IURP WKH VWacN (PHUVRQ 19, 2021).
IQ SRUWV URXJKO\ 20 - 50 % RI WKH WRWaO QXPbHU RI
cRQWaLQHUV aUH WUaQVSRUWHd YLa WUaLQ (PHUVRQ 6, 2021).

Figure 4.11 FUHLJKW TUaLQ (RaLOFUHLJKW.cRP, 2019)
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4.3.1.2  MaUNHWV SL]H
TKH JORbaO VKLSSLQJ cRQWaLQHU PaUNHW VL]H ZaV HVWLPaWHd WR bH 7,2 WULOOLRQ USD 2017 (SWaWLVWa, 2021).
DXULQJ 2019, 811,2 PLOOLRQ 20 IW cRQWaLQHU XQLWV aQd HTXLYaOHQWV (TEUV) ZHUH KaQdOHd LQ SRUWV LQ WKH
ZRUOd. TKLV LV aQ LQcUHaVH RI 2 % cRPSaUHd WR 2018, KRZHYHU, LW ZaV WKH ORZHVW JURZWK LQ VHabRUQH
WUadH VLQcH WKH ILQaQcLaO cULVLV 2008/2009. TKH WRWaO GDP JURZWK LQ WKH ZRUOd aOVR dHcUHaVHd IURP 3,1
% WKH \HaU bHIRUH WR 2,5 % LQ 2019. UNCTAD IRUHcaVW¶V SUHdLcW WKaW WKH WRWaO VHabRUQH WUadH YROXPH
ZLOO KaYH dHcUHaVHd ZLWK 4,1 SHUcHQW dXULQJ 2020 dXH WR aOO XQcHUWaLQW\ RULJLQaWLQJ IURP WKH
COVID-19 PaQdHPLc. OQ WKH cRQWUaU\, WKH IRUHcaVWV SUHdLcW a UHcRYHU\ aQd aQ LQcUHaVH RI VHabRUQH
WUadH ZLWK 4,8 % dXULQJ 2021. TKRVH QXPbHUV aUH VWUHQJWKHQHd b\ a IRUHcaVW PadH b\ COaUNVRQV
RHVHaUcK SHUYLcHV WKaW SUHdLcWV a dHcUHaVH RI 4 SHUcHQW LQ 2020 aQd aQ LQcUHaVH RI 4,7 % dXULQJ 2021
(UNCTAD, 2020).

4.3.1.3 MaUNHW SHJPHQW
AccRUdLQJ WR WKH WKHRUHWLcaO IUaPHZRUN aQd WKH NHVWHd ASSURacK, cHUWaLQ DemRgUaShicV RI a VSHcLILc
JHRJUaSKLc PaUNHW LV SUHVHQWHd LQ WKH NHVWHd ASSURacK aV a YaOLd ILUVW Oa\HU IRU B2B-PaUNHW
VHJPHQWaWLRQ (BRQRPa & SKaSLUR, 1984). TKHUHIRUH, a JHRJUaSKLcaO VHJPHQWaWLRQ aQd YROXPHV aQd
IORZV RI cRQWaLQHUL]Hd JRRdV ZLWKLQ WKHVH UHJLRQV aUH VWXdLHd. MRYLQJ dHHSHU LQWR WKH NHVWHd
ASSURacK, OSeUaWing VaUiableV aUH WR bH IRXQd, VXcK aV cXVWRPHU caSabLOLWLHV LQcOXdLQJ RSHUaWLQJ,
WHcKQLcaO aQd ILQaQcLaO IacWRUV (BRQRPa & SKaSLUR, 1984).

4.3.1.3.1 DHPRJUaSKLcV

IQ WKH OaVW 50 \HaUV WKHUH KaV bHHQ a OaUJH VKLIW LQ WKH VKaUH RI dHYHORSLQJ aQd dHYHORSHd cRXQWULHV
ZKHQ LW cRPHV WR VHQdLQJ aQd UHcHLYLQJ VHabRUQH caUJR. DXULQJ 1970, 65 SHUcHQW RI VHabRUQH IUHLJKW
ZaV ORadHd LQ dHYHORSLQJ cRXQWULHV, ZKLOH RQO\ 18 SHUcHQW ZHUH XQORadHd LQ dHYHORSLQJ cRXQWULHV. IQ
2019, WKRVH QXPbHUV KaYH WXUQHd WR 60 SHUcHQW RI aOO caUJR bHLQJ ORadHd LQ dHYHORSLQJ cRXQWULHV aQd
65 SHUcHQW XQORadHd LQ dHYHORSLQJ cRXQWULHV (UNCTAD, 2020). IQ DiagUam 4.1 bHORZ WKH cRQWaLQHU
WKURXJKSXW SHU UHJLRQ LV VKRZQ. IQ TabOH 4.3 WKH VHQdLQJ aQd UHcHLYLQJ VKaUH RI WKH dLIIHUHQW
cRQWLQHQWV aUH VKRZQ.

Diagram 4.1. WRUOd CRQWaLQHU PRUW TKURXJKSXW (2019) DLYLdHd LQWR CRQWLQHQWV (UNCTAD, 2020).
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Table 4.2. CRQWaLQHU FUHLJKW DHSaUWLQJ aQd AUULYLQJ (UNCTAD, 2020)

Continent Percentage of freight departed
from here

Percentage of freight
received here

Asia 41% 62%

Europe 22% 19%

Americas 16% 13%

Africa 14% 5 %

Oceania 7% 1%

TKH PaULWLPH WUadH URXWHV caQ bH dLYLdHd LQWR 5 JURXSV, QaPHO\ MaLQOaQH EaVW-WHVW, NRQ-PaLQOaQH
EaVW-WHVW, IQWUaUHJLRQaO, SRXWK WR SRXWK aQd NRUWK-SRXWK. TKH MaLQOaQH cRQWaLQHUL]Hd WUadH URXWHV,
QaPHO\ AVLa-EXURSH, WKH TUaQV-PacLILc aQd WKH TUaQVaWOaQWLc, KaQdOHd 39,1 SHUcHQW RI WKH WRWaO IORZ LQ
2019. TUadH RQ RWKHU URXWHV, ZKLcK LQYROYHV JUHaWHU SaUWLcLSaWLRQ IURP dHYHORSLQJ cRXQWULHV KaV
JaLQHd LQ LPSRUWaQcH RYHU WLPH aQd accRXQWHd IRU 60,9 SHUcHQW RI WKH WUadH 2019 (UNCTAD, 2020).

IQ DiagUam 4.2 WKH SHUcHQWaJH RI WKH cRQWaLQHUL]Hd WUadH WaNLQJ SOacH LQ WKH ILYH PaLQ URXWH aUHaV aUH
VKRZQ IRU 2019 (UNCTAD, 2020).

Diagram 4.2. TKH PHUcHQWaJH RI WKH TRWaO CRQWaLQHUL]Hd TUadH LQ WKH RRXWH AUHaV (UNCTAD, 2020)

OXW RI WKH 20 bLJJHVW SRUWV LQ WKH ZRUOd LQ WHUPV RI cRQWaLQHU WKURXJKSXW, 9 RI WKHP aUH ORcaWHd LQ
CKLQa. TKHUH aUH RQO\ 4 SRUWV RQ WKH WRS 20-OLVW WKaW aUH ORcaWHd RXWVLdH AVLa. TKH WRS 20 OLVW LV VKRZQ
bHORZ LQ DiagUam 4.3. TR JaWKHU 80 % RI WKH WRWaO cRQWaLQHU WKURXJKSXW LQ WKH ZRUOd, WKH WKURXJKSXW
LQ WKH 109 bLJJHVW SRUWV LQ WKH ZRUOd QHHdV WR bH addHd XS. TKH OaVW 22 SRUWV RQ WKH WRS 109 OLVW KaYH a
WKURXJKSXW WKaW LV OHVV WKaQ 2 PLOOLRQ TEUV SHU \HaU (UNCTAD, 2020). FRU a dHWaLOHd YLHZ RI WKH OLVW,
VHH ASSendi[ 1.
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Diagram 4.3. 20 BLJJHVW PRUWV LQ WHUPV RI TEUV HaQdOHd 2019.

FRU aXWRPaWLRQ LQYHVWPHQWV LQ aQd aURXQd SRUWV, RQH RI WKH PaMRU dULYHUV LV WKH cRVW RI OabRXU (PHUVRQ
14, 2021). AW PRUW AOSKa RQH KRXU RI PaQSRZHU cRVWV URXJKO\ 100 dROOaUV SOXV 100 dROOaUV IRU
bHQHILWV, LQcOXdLQJ KHaOWK caUH aQd UHWLUHPHQW (PHUVRQ 5, 2021). TaNLQJ WKH PRUW ESVLORQ aV aQRWKHU
H[aPSOH, OabRXU cRVWV RQcH aJaLQ accRXQWV IRU WKH bLJJHVW VKaUH aPRQJ aOO cRVWV (PHUVRQ 13, 2021).
DRcN OabRXU cRVWV UHOaWHd WR SRUW RSHUaWLRQ VWaQdV IRU aURXQd 40 - 75 % RI WKH WRWaO RSHUaWLQJ cRVWV
(NRWWHbRP HW. aO, 2021). A SRWHQWLaO YaULabOH IRU dHPRJUaSKLc VHJPHQWaWLRQ LV WKHUHIRUH JLYHQ b\ WKH
GURVV NaWiRnal IncRme (GNI), VLQcH KLJK LQcRPH cRXQWULHV KaYH JUHaWHU LQcLWHPHQWV IRU UHdXcLQJ
OabRXU cRVWV (PHUVRQ 14, 2021). GNI LV UHSUHVHQWHd b\ WKH VXP RI a cRXQWU\¶V JURVV dRPHVWLc SURdXcW
SOXV WKH QHW LQcRPH, SRVLWLYH RU QHJaWLYH, IURP abURad. GNI JLYHV a PRUH IaLU SLcWXUH RI a cRXQWU\'V
HcRQRPLc-ZHOO bHLQJ VLQcH LW LQcRUSRUaWHV bRWK dRPHVWLc aQd RYHUVHaV cRQWULbXWLRQV (BRQdaUHQNR,
2020). TKH ZRUOd baQN cOaVVLILHV WKH ZRUOd¶V cRXQWULHV LQWR IRXU dLIIHUHQW caWHJRULHV dHSHQdLQJ RQ
WKHLU GNI. TKH cOaVVHV LQcOXdH ORZ LQcRPH, ORZ-PLddOH LQcRPH, PLddOH-KLJK LQcRPH aQd KLJK LQcRPH
(HaPadHK & SHUaMXddLQ 2020). TKLV LV YLVXaOL]Hd LQ Table 4.3 bHORZ.

Table 4.3. GNI SHU CaSLWa COaVVLILcaWLRQ CaWHJRULHV (HaPadHK & SHUaMXddLQ, 2020)

Group GNI per capita (in USD b\ 1 Jul\ 2020)

LRZ LQcRPH < 1 036

LRZ-PLddOH LQcRPH 1 036 - 4 045

MLddOH-KLJK LQcRPH 4 046 - 12 535

HLJK LQcRPH > 12 535

WLWK WKLV cOaVVLILcaWLRQ, cRXQWULHV VXcK aV SZLW]HUOaQd aQd NRUZa\ aUH IRXQd LQ WKH XSSHU HQd, aQd LQ
WKH ORZHU HQd ZH ILQd MaOaZL aQd MR]aPbLTXH (WRUOd BaQN, 2020). A cRPSOHWH OLVW ZLWK GNI SHU
caSLWa caQ bH IRXQd LQ WKH ASSendi[ 1.
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4.3.1.3.2 OSHUaWLQJ VaULabOHV

SLQcH aXWRQRPRXV WHcKQRORJ\ LV H[SHQVLYH, a cHUWaLQ VcaOH RI RSHUaWLRQV LV UHTXLUHd IRU LW WR bH
ILQaQcLaOO\ YLabOH (PHUVRQ 16, 2021). FRU WKH aSSOLcaWLRQ RI WKH VHOI dULYLQJ WHcKQLTXH VWXdLHd LQ WKLV
MaVWHU¶V TKHVLV, WKH ORZHU OLPLW IRU cRQWaLQHU SRUWV KaV bHHQ VHW WR SRUWV ZLWK a PLQLPXP WKURXJKSXW
RI 1 PLOOLRQ TEUV SHU \HaU b\ WKH aXWKRUV.

US XQWLO WKH OaWH 1980V, bRWK SXbOLc RZQHUVKLS aQd SXbOLc RSHUaWLRQV ZHUH WKH dRPLQaQW PaQaJHPHQW
PRdHOV LQ SRUWV aURXQd WKH ZRUOd. TKH IRUPV RI JRYHUQaQcH YaULHd JUHaWO\ IURP PXQLcLSaOO\-RZQHd
SRUWV LQ NRUWKHUQ EXURSH aQd WKH UQLWHd SWaWHV, WR WKH VWaWH-RZQHd SRUWV LQ FUaQcH, IWaO\ aQd PXcK RI
WKH dHYHORSLQJ ZRUOd. TKH LQVWLWXWLRQaO HQWU\ baUULHUV IRU SRUW WHUPLQaO RSHUaWLRQV ZHUH UHPaUNabO\
KLJK aQd aOVR OLPLWHd WR VSHcLILc VHUYLcHV. TKLV cRQWUaVWHd ZLWK WKH UHVW RI WKH VKLSSLQJ LQdXVWU\, ZKHUH
SULYaWH RZQHUVKLS ZaV cORVH WR XQLYHUVaO. WKHQ WKH cRQWaLQHUL]aWLRQ VWaUWHd, LW XQdHUOLQHd KRZ
RSHUaWLRQaOO\ dHILcLHQW SXbOLc SRUW aXWKRULWLHV addHd WR WKH LQcUHaVLQJ WLPH aQd SHUIRUPaQcH
UHTXLUHPHQWV LQWHUPRdaOLVP LPSRVHd RQ WKH WUaQVSRUW cKaLQV. TKH cKaQJHV WR WKH LQdXVWU\ caPH IURP
WZR dLUHcWLRQV. FLUVWO\, WKHUH ZaV a bHOLHI WKaW WKH WUaQVSRUW LQdXVWU\ aV a ZKROH VKRXOd bH dLYHVWHd LQWR
WKH SULYaWH VHcWRU WR SURPRWH PRUH cRPSHWLWLRQ. PRUWV, aV PaQ\ RWKHU VHcWRUV, ZHUH WaUJHWHd b\
HcRQRPLc OLbHUaOL]aWLRQ SROLcLHV. SHcRQdO\, WKH WRUOd BaQN JaYH a UHcRPPHQdaWLRQ WKaW dHYHORSLQJ
cRXQWULHV ZRXOd dR ZHOO WR IUHH WKHLU KLJKO\ cRQWUROOHd SRUW LQdXVWU\ b\ LVVXLQJ cRQcHVVLRQV WR
RUJaQL]aWLRQV abOH WR PRdHUQL]H WKHLU SRUW LQdXVWULHV aQd PaQaJH WKHLU RSHUaWLRQV bHWWHU (RRdULJXH,
2021).

TKLV dHYHORSPHQW KHOSHd cUHaWH ZKaW KaV bHcRPH a JORbaO VQRZbaOO RI SRUW JRYHUQPHQW UHIRUPV,
NQRZQ aV WKH SRUW dHYROXWLRQ. IW PadH WKH JRYHUQPHQWV PRUH RSHQ WR cRQVLdHULQJ a UHIRUP RI WKH SRUW
JRYHUQaQcH aQd aOVR RIIHUHd bHWWHU cRQdLWLRQV WR HQVXUH SULYaWL]aWLRQ. TKH NH\ IacWRUV ZHUH JURZLQJ
dHPaQdV IRU SXbOLc aQd SULYaWH LQYHVWPHQWV LQ SRUWV, WKH JURZWK LQ ZRUOd WUadH aQd WKH OLPLWHd abLOLW\
RI WKH JRYHUQPHQWV WR PHHW WKHVH QHHdV bHcaXVH RI cRPSHWLQJ LQYHVWPHQW SULRULWLHV. TKH UK
H[SHULHQcHd a WRWaO SULYaWL]aWLRQ RI SRUW ZKLOH PaQ\ RWKHUV ZHUH ZLOOLQJ WR cRQVLdHU aZaUdLQJ
cRQcHVVLRQV aV aQ LQWHUPHdLaWH IRUP RI SULYaWL]aWLRQ. TKLV KaV OHd WR WKH YaULRXV IRUPV RI
SXbOLc-SULYaWH SaUWQHUVKLSV (RRdULJXH, 2021).

TKHUH aUH ILYH PaLQ SRUW PaQaJHPHQW PRdHOV XVHd aURXQd WKH ZRUOd, baVHd RQ WKH UHVSRQVLbLOLW\ RI
WKH SXbOLc aQd SULYaWH VHcWRUV. TKH ILYH PRdHOV aUH WKH SXbOLc VHUYLcH SRUW, WKH WRRO SRUW, WKH OaQdORUd
SRUW, WKH cRUSRUaWL]Hd SRUW aQd OaVWO\ WKH SULYaWH VHUYLcH SRUW. AOO RI WKHVH PRdHOV cRQcHUQ SRUWV WKaW
KaYH dLIIHUHQW cKaUacWHULVWLcV cRQcHUQLQJ WKH RZQHUVKLS RI WKH LQIUaVWUXcWXUH, HTXLSPHQW, WHUPLQaO
RSHUaWLRQV aQd ZKR SURYLdH WKH SRUW VHUYLcHV VXcK aV SLORWaJH aQd WRZaJH. SHUYLcH aQd WRRO SRUWV
PRVWO\ H[LVW WR SURPRWH SXbOLc LQWHUHVWV, OaQdORUd SRUWV aWWHPSW WR baOaQcH SXbOLc aQd SULYaWH LQWHUHVW.
AW WKH RWKHU HQd RI WKH VSHcWUXP, SULYaWH VHUYLcH SRUWV aUH Pa[LPL]LQJ WKH LQWHUHVWV RI WKH dLIIHUHQW
VKaUHKROdHUV  (RRdULJXH, 2020). FRU aQ RYHUYLHZ RI WKH dLIIHUHQW PRdHOV, VHH Table. 4.4.

Public service ports: IQ SXbOLc VHUYLcH SRUWV, WKH SRUW aXWKRULW\ SHUIRUPV WKH ZKROH UaQJH RI SRUW
UHOaWHd VHUYLcHV aQd WKH\ aOVR RZQ aOO WKH LQIUaVWUXcWXUH. OIWHQ, WKH\ aUH a bUaQcK RI a JRYHUQPHQW
PLQLVWU\, aQd PRVW RI WKH HPSOR\HHV aUH cLYLO VHUYaQWV. IQ VRPH caVHV, a IHZ aQcLOOaU\ VHUYLcHV caQ bH
OHIW WR SULYaWH cRPSaQLHV. PXbOLc VHUYLcH SRUWV aUH LQ JHQHUaO OHVV HIILcLHQW cRPSaUHd WR RWKHU SRUWV,
ZKLcK KaV OHd WR a dHcOLQH LQ WKH QXPbHU RI WKRVH SRUWV OaWHO\ (RRdULJXH, 2020).

Tool ports: TKH RQO\ dLIIHUHQcH bHWZHHQ a WRRO SRUW aQd a SXbOLc VHUYLcH SRUW LV WKaW WRRO SRUWV KaYH
SULYaWH KaQdOLQJ RI LWV caUJR RSHUaWLRQV, aOWKRXJK WKH SRUW aXWKRULW\ VWLOO RZQV aOO WKH HTXLSPHQW. IQ
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PaQ\ caVHV, WKH WRRO SRUW LV a WUaQVLWLRQaO IRUP bHWZHHQ a SXbOLc VHUYLcH SRUW aQd a OaQdORUd SRUW
(RRdULJXH, 2020).

Landlord ports: TKLV LV WKH PRVW cRPPRQ PaQaJHPHQW PRdHO. IQ a OaQdORUd SRUW, LQIUaVWUXcWXUH,
SaUWLcXOaUO\ WHUPLQaOV, aUH OHaVHd WR SULYaWH RSHUaWLQJ cRPSaQLHV ZLWK WKH SRUW aXWKRULW\ UHWaLQLQJ WKH
RZQHUVKLS RI WKH OaQd. TKH OHaVH LV RIWHQ a cRQcHVVLRQ aJUHHPHQW ZKHUH a SULYaWH cRPSaQ\ LV JUaQWHd
a ORQJ WHUP OHaVH LQ H[cKaQJH IRU UHQW. TKH UHQW LV cRPPRQO\ a IXQcWLRQ RI WKH VL]H RI WKH IacLOLW\ aV
ZHOO aV WKH LQYHVWPHQW UHTXLUHd WR bXLOd, UHQRYaWH RU H[SaQd WKH WHUPLQaO. TKH SULYaWH RSHUaWRU LV aOVR
UHVSRQVLbOH IRU SURYLdLQJ WHUPLQaO HTXLSPHQW VR WKaW RSHUaWLQJ VWaQdaUdV aUH PaLQWaLQHd  (RRdULJXH,
2020). BHORZ, WKH 6 bLJJHVW SRUW RSHUaWRUV aUH VKRZQ LQ DiagUam 4.4.

Diagram 4.4. 6 BLJJHVW THUPLQaO OSHUaWRUV LQ 2018.

Corporati]ed ports: PRUWV ZLWK WKLV PaQaJHPHQW PRdHO KaYH aOPRVW HQWLUHO\ bHHQ SULYaWL]Hd, H[cHSW
WKaW RZQHUVKLS UHPaLQV SXbOLc aQd RIWHQ aVVXPHd aV a PaMRULW\ VKaUHKROdHU. TKH SRUW aXWKRULW\
HVVHQWLaOO\ bHKaYHV OLNH a SULYaWH cRPSaQ\. TKLV PRdHO LV XQLTXH VLQcH LW LV WKH RQO\ PRdHO ZKHUH
RZQHUVKLS aQd cRQWURO aUH VHSaUaWHd, dHcUHaVLQJ WKH SXbOLc JRRd SUHVVXUHV WKaW WKH OaQdORUd SRUW
aXWKRULWLHV IacH aQd WKH VKaUHKROdHU YaOXH SUHVVXUHV WKaW WKH SULYaWH VHUYLcH SRUWV aUH IacLQJ (RRdULJXH,
2020)

Private service ports: TKH RXWcRPH RI cRPSOHWH SULYaWL]aWLRQ RI WKH SRUW IacLOLW\ PaQdaWHV WKaW WKH
IacLOLWLHV UHWaLQ WKHLU PaULWLPH UROH. TKH SRUW aXWKRULW\ LV HQWLUHO\ SULYaWL]Hd ZLWK aOPRVW aOO SRUW
IXQcWLRQV XQdHU SULYaWH cRQWURO. TKH SXbOLc VHcWRU LV RQO\ UHWaLQLQJ a VWaQdaUd UHJXOaWRU\ RYHUVLJKW.
HRZHYHU, SXbOLc HQWLWLHV caQ bH VKaUHKROdHUV aQd WKHUHIRUH VWHHU WKH SRUW WRZaUdV VWUaWHJLHV WKaW aUH
dHHPHd WR bH RI SXbOLc LQWHUHVW (RRdULJXH, 2020).
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Table 4.4 PRUW MaQaJHPHQW MRdHOV (RRdULJXH 2020, UQLWHd NaWLRQV ESCA, 2006)

T\pe Ownership Infrastructure Superstructure Port Labour Other Functions

Public service port PXbOLc PXbOLc PXbOLc PXbOLc MaMRULW\ PXbOLc

Tool port PXbOLc PXbOLc PXbOLc PULYaWH PXbOLc/PULYaWH

Landlord port PXbOLc PXbOLc PULYaWH PULYaWH PXbOLc/PULYaWH

Corporati]ed port PXbOLc PULYaWH PULYaWH PULYaWH PXbOLc/PULYaWH

Private service port PULYaWH PULYaWH PULYaWH PULYaWH MaMRULW\ PULYaWH

SKLS VL]HV KaYH LQcUHaVHd dUaPaWLcaOO\ dXULQJ WKH OaVW dHcadH, ZKLcK KaV UHVXOWHd LQ WKH HPHUJHQcH RI
a KXb-aQd-VSRNH VWUXcWXUH. TKLV KaV UHVXOWHd LQ a QHWZRUN VWUXcWXUH ZLWK PHJa SRUWV aORQJ PaLQ WUadH
URXWHV VHUYLQJ PRVWO\ aV WUaQVVKLSPHQW KXbV ZKHUH cRQWaLQHUV aUH ORadHd IURP RQH VKLS WR aQRWKHU.
FURP WKHVH KXbV, IHHdHUV aUH XVHd WR VKLS WKH JRRdV WR WKH ILQaO dHVWLQaWLRQ. E[aPSOHV RI SRUWV ZLWK a
KLJK VKaUH RI WUaQVVKLSPHQW aUH SKaQJKaL, SLQJaSRUH aQd BUHPHQKaYHQ (PHUVRQ 6, 2021). TKH ZRUOd¶V
PaLQ WUaQVVKLSPHQW PaUNHWV aQd WUaQVKLSPHQW VKaUHV caQ bH VHHQ LQ FigXUe 4.12. TUaQVVKLSPHQW
LQcLdHQcHV aUH cOaVVLILHd LQWR RQH RI IRXU caWHJRULHV UaQJLQJ IURP ORZ (< 25 %) WR YHU\ KLJK (> 75 %).
AV caQ bH RbVHUYHd LQ FigXUe 4.12, a ORW RI WKH WUaQVVKLSPHQW KXbV caQ bH IRXQd LQ CKLQa, LQ WKH
PLddOH HaVW, aORQJ WKH SXH] CaQaO aQd LQ EXURSH (NRWWHbRRP HW. aO, 2021). A IXOO OLVW ZLWK
WUaQVVKLSPHQW UaWHV caQ bH IRXQd LQ ASSendi[ 1.

Figure 4.12 MaLQ TUaQVVKLSPHQW MaUNHWV (NRWWHbRRP HW. aO, 2021)
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CRQWaLQHUV WKaW aUH QRW WUaQVVKLSSHd WR RWKHU YHVVHOV JHQHUaOO\ KaYH WKUHH RSWLRQV IRU IXUWKHU
WUaQVSRUWaWLRQ QaPHO\ WUXcN, WUaLQ aQd baUJH. TKH OaWWHU LV QRW cRQVLdHUHd aV a UHaO RSWLRQ LQ PRVW
caVHV, ZKLcK PHaQV WKaW WKH JRRdV KaYH WR OHaYH WKH SRUW b\ HLWKHU WUXcN RU WUaLQ. TKH VKaUH bHWZHHQ
WKHVH WZR RSWLRQV YaULHV dHSHQdLQJ RQ WKH LQIUaVWUXcWXUH aURXQd WKH SRUW aV ZHOO aV WKH LQIUaVWUXcWXUH LQ
WKH cRXQWU\ RU UHJLRQ ZKHUH WKH SRUW LV ORcaWHd (PHUVRQ 6, 2021). E[aPSOHV RI VKaUHV aUH SUHVHQWHd LQ
Table 4.5 bHORZ.

Table 4.5 MRdaO SSOLW IRU LQ/RXW TUaQVSRUWaWLRQ RI TEUV WR PRUWV LQ SHOHcWHd CRXQWULHV (PHUVRQ 6, 2021)

Countr\ Truck Train

CKLQa 70 % 30 %

UQLWHd SWaWHV 50 % 50 %

UQLWHd KLQJdRP 70 % 30 %

FUaQcH 60 % 40 %

GHUPaQ\ 80 % 20 %

WKLOH bUHaNLQJ dRZQ WKH KaQdOLQJ cRVW RI cRQWaLQHUV aQd WKH WLPH VSHQW LQ dLIIHUHQW VWaJHV RI WKH
KaQdOLQJ SURcHVV, a bHWWHU XQdHUVWaQdLQJ RI WKH RSHUaWLQJ YaULabOHV aUH JaLQHd. IQ a VWXd\ dRQH b\ MU.
JHaQ-PaXO RRdULJXH, WKH WRWaO cRVW aQd WLPH VSHQW LQ dLIIHUHQW VWaJHV IRU a IRUW\-IRRWHU cRQWaLQHU
WUaQVSRUWHd IURP NHZ YRUN WR RRWWHUdaP LQ WKH NHWKHUOaQdV ZaV HVWLPaWHd. TKH daWa LV cROOHcWHd IURP
a WUaQVSRUW dRQH LQ WKH OaWH 1990V. TKH WRWaO WUaQVSRUWaWLRQ cRVW ZaV 3,500 US DROOaUV aQd WKH
cRQWaLQHU VSHQW a WRWaO aPRXQW RI 540 KRXUV LQ WUaQVLW (RRdULJXH, 2006). IQ Table 4.6 a cRVW aQd WLPH
IRU cHUWaLQ acWLYLWLHV aUH SUHVHQWHd aV a VKaUH RI WKH WRWaO. A JUaSKLcaO SUHVHQWaWLRQ caQ bH VHHQ LQ
DiagUam 4.5.

Table 4.6 PHUcHQWaJH BUHaNdRZQ RI CRVW aQd TIPH IRU WKH TUaQVSRUWaWLRQ RI a 40-IRRW CRQWaLQHU IURP NHZ YRUN WR
RRWWHUdaP (RRdULJXH, 2006).

Countr\ Share of total cost Share of total time

CRQWaLQHU ZaLWLQJ IRU SLcNXS aIWHU VWXIILQJ 0,30 % 8,80 %

RRad WUaQVSRUW WR SRUW WHUPLQaO
10,30 % 6,10 %

WaLWLQJ LQ VWacN (PRUW RI NHZ YRUN) 1,10 % 24,70 %

TUaQVIHU/ORadLQJ RQWR VKLS 6,80 % 0,00 %

CRQWaLQHU VKLS WUaYHO WLPH (NY-RRWWHUdaP) 52,60 % 28,50 %

TUaQVIHU/XQORadLQJ RII VKLS 5,50 % 0,00 %

WaLWLQJ LQ VWacN (PRUW RI RRWWHUdaP) 0,80 % 19,60 %

RRad WUaQVSRUW, SRUW WHUPLQaO, WR LQOad dHSRW 6,30 % 2,60 %

SWRUaJH aW LQOaQd dHSRW 0,00 % 5,50 %
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Diagram 4.5. BUHaNdRZQ RI cRVW aQd WLPH IRU WKH WUaQVSRUWaWLRQ RI a 40-IRRW cRQWaLQHU IURP NHZ YRUN WR RRWWHUdaP
(RRdULJXH, 2006).

4.3.1.4 CXVWRPHU DULYHUV
PURcHVVHV IRU adaSWaWLRQ RI QHZ WHcKQRORJ\ KaV bHHQ dHVcULbHd aV a cRPbLQaWLRQ bHWZHHQ WHcKQRORJ\
OLPLWV aQd cXVWRPHU dHPaQd (TULSVaV, 2007). LRRNLQJ aW WKH cXVWRPHU dHPaQd VLdH LQ SRUWV WKHUH LV
aOZa\V a VWULYH WRZaUdV HIIHcWLYLVaWLRQ. OSHUaWRUV aUH IRcXVLQJ RQ WKH SaUWV LQ WKH SURcHVV WKaW aUH
LQcRUSRUaWLQJ WKH PRVW H[SHQVLYH HTXLSPHQW RI WKH SURcHVV. IQ a SRUW, caOOLQJ VKLSV aUH WKH PRVW
YaOXabOH aVVHW, WRJHWKHU ZLWK WKH TXa\ cUaQHV XVHd IRU ORadLQJ aQd XQORadLQJ WKH VKLSV. TKHUHIRUH, SRUW
RSHUaWRUV aOZa\V ZRUN WR PLQLPL]H WKH WLPH LQ SRUW IRU WKH YHVVHOV aQd VKRUWHQ WKH VKLS WXUQaURXQd
WLPH (PHUVRQ 19, 2021). OWKHU SURcHVVHV LQ WKH SRUW VHUYH WR PaNH WKLV KaSSHQ. OQH H[aPSOH LV
RSWLPL]aWLRQ WKaW LV bHLQJ dRQH LQ WKH VWacN RQ WKH TXa\ WR PaNH VXUH WKaW WKH cRQWaLQHUV aUH aUUaQJHd
LQ WKH cRUUHcW RUdHU bHIRUH WKH\ aUH bHLQJ ORadHd WR WKH VKLS (PHUVRQ 6, 2021). EIILcLHQc\ LV PHaVXUHd
b\ WKH aPRXQW RI PRYHV dRQH SHU KRXU b\ WKH TXa\ cUaQH (NRUHIHOW, 2021).

PRUW RSHUaWRUV aUH cRQVWaQWO\ ZRUNLQJ WR HOLPLQaWH bRWWOHQHcNV LQ WKHLU RSHUaWLRQV. AccRUdLQJ WR
PHUVRQ 6, aVVRcLaWH SURIHVVRU aW TKH UQLYHUVLW\, WKH PRVW cRPPRQ bRWWOHQHcN LQ WKH cRQWaLQHU KaQdOLQJ
SURcHVV LV WKH TXa\ cUaQH XVHd IRU ORadLQJ aQd XQORadLQJ cRQWaLQHUV WR WKH YHVVHO. OWKHU bRWWOHQHcNV
caQ bH IRXQd aW WKH JaWH ZKHUH WUXcNV PLJKW caXVH cRQJHVWLRQ ZKHQ WKH\ aUH aUULYLQJ aW WKH SRUW aW WKH
VaPH WLPH (PHUVRQ 6, 2021).

OYHU WKH OaVW \HaUV, WKH PaULWLPH LQdXVWU\ KaV VHHQ a UaSLd cKaQJH LQ YHVVHO VL]HV. LRRNLQJ VL[ RU
VHYHQ \HaUV bacN WKH OaUJHVW VKLSV caUULHd aURXQd 10.000 - 14.000 TEUV. TRda\, WKaW QXPbHU LV XS WR
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20.000 TEUV SHU YHVVHO,  ZKLcK LV aOPRVW a dXSOLcaWLRQ LQ VL]H LQ OHVV WKaQ a dHcadH. TKLV KaV UHVXOWHd
LQ OLPLWaWLRQV IRU caUULHUV, VLQcH QRW aOO SRUWV KaYH WKH caSacLW\ WR accHSW caOOV IURP WKH QHZ PHJa
VKLSV. FXUWKHUPRUH, WKLV cKaQJH KaV dULYHQ WKH QHWZRUN WRZaUdV a KXb-aQd-VSRNH VWUXcWXUH, ZLWK bLJ
SRUWV VHUYLQJ aV WUaQVVKLSPHQW cHQWHUV aQd VPaOOHU SRUWV RQO\ XVHd IRU LPSRUW/H[SRUW. LRRNLQJ aW WKH
SRUW VLdH, WKLV cUHaWHV VKRcNZaYHV LQ WKH RSHUaWLRQV ZKHQ a PHJa VKLS caOOV (PHUVRQ 6, 2021). TR
KaQdOH WKLV, SRUWV KaYH WR LQYHVW LQ LQIUaVWUXcWXUH RQ WKH OaQd VLdH LQcOXdLQJ TXa\ cUaQHV aQd YHKLcOHV
WRJHWKHU ZLWK ZaWHU SUHSaUaWLRQV, VXcK aV LQcUHaVLQJ WKH dHSWK LQ WKH KaUbRU. TKHUH LV aOVR a IRcXV
WRZaUdV aXWRPaWLRQ (NRUHIHOW, 2021).

TKH LQcUHaVH RI WKH baWcK VL]HV RI cRQWaLQHUV ZKHQ a VKLS caOOV a SRUW aV a UHVXOW RI WKH LQcUHaVH LQ
YHVVHO VL]HV KaV IRUcHd SRUW RSHUaWRUV WR bH abOH WR KaQdOH JUHaWHU SHaNV aQd cRQWaLQHU YROXPHV. II WKH
SRUW dRHV QRW KaYH a cRQVWaQW LQIORZ RI bLJ YHVVHOV caOOLQJ WKH SRUW, WKLV PLJKW UHVXOW LQ a dHcUHaVH RI
XWLOL]aWLRQ (NRUHIHOW, 2021).

PRUWV KaYH SUHYLRXVO\ bHHQ dHVcULbHd aV cRPSOH[ PacKLQHULHV ZLWK PaQ\ dLIIHUHQW VWaNHKROdHUV WU\LQJ
WR cROOabRUaWLYHO\ ZRUN WRJHWKHU LQ aQ HIILcLHQW PaQQHU WR SXVK dRZQ VKLS WXUQaURXQd WLPHV aQd
LQcUHaVH cRQWaLQHU WKURXJKSXW. OQH RI WKH PRVW cRPPRQ bRWWOHQHcNV LQ WKH SRUW LV WKH JaWH ZKHUH
H[WHUQaO WUXcNV KaYH WR bH cKHcNHd LQ WR HLWKHU OHaYH RU SLcN XS cRQWaLQHUV WR WKH SRUW (PHUVRQ 6, 2021).
OQcH a cRQWaLQHU KaV UHacKHd WKH VWacN WKH RZQHUVKLS aQd UHVSRQVLbLOLW\ IRU WKH JRRdV LV WUaQVIHUUHd
IURP WKH VKLSSHU WR WKH cXVWRPHU. TKLV cXVWRPHU XVXaOO\ cRQWUacWV ORJLVWLcV cRPSaQLHV WR cRPSOHWH WKH
dHOLYHU\ aQd WUaQVSRUW WKH cRQWaLQHU IURP WKH SRUW WR LWV ILQaO dHVWLQaWLRQ (PHUVRQ 13, 2021). SLQcH
WUaQVSRUWaWLRQ LV dRQH b\ VHYHUaO dLIIHUHQW KaXOaJH cRQWUacWRUV, SRUWV KaYH a KaUd WLPH RSWLPL]LQJ WKH
IORZ aQd IRUcLQJ WUXcNV WR bULQJ ORad bRWK WR aQd IURP WKH SRUW WR Pa[LPLVH WKH aPRXQW RI cRQWaLQHUV
WUaQVSRUWHd IRU HYHU\ JaWH caOO. TR addUHVV WKLV SURbOHP, PRUW AOSKa KaV UHOHaVHd aQ LQLWLaWLYH WR WaS
LQWR H[cHVV caSacLW\ aQd LQcUHaVH HIILcLHQc\. TKH VROXWLRQ KaV bHHQ WR LQWURdXcH HcRQRPLc LQcHQWLYHV
WR PRWLYaWH KaXOHUV WR bULQJ caUJR bRWK Za\V, PHaQLQJ WKH\ JHW PRQH\ IURP WKH SRUW HYHU\WLPH WKH\
PaQaJH WR RSWLPL]H WKHLU RZQ URXWHV (PHUVRQ 5, 2021).

4.3.1.5 AXWRPaWLRQ RHadLQHVV
TKH YHU\ ILUVW aXWRPaWHd cRQWaLQHU SRUW ZaV dHYHORSHd LQ EXURSH LQ WKH bHJLQQLQJ RI WKH 1990V. SLQcH
WKHQ, PaQ\ SRUWV KaYH LQVWaOOHd HTXLSPHQW WR aXWRPaWH aW OHaVW VRPH SURcHVVHV LQ WKHLU WHUPLQaOV. B\
2018, cORVH WR 40 SaUWO\ RU IXOO\ aXWRPaWHd SRUWV dR bXVLQHVVHV LQ YaULRXV SaUWV RI WKH ZRUOd, aQd aQ
HVWLPaWHd aPRXQW RI 10 bLOOLRQ dROOaUV KaV bHHQ LQYHVWHd LQ VXcK SURMHcWV. FURP aQ RYHUYLHZ
VWaQdSRLQW, cRQWaLQHU SRUWV VHHP OLNH aQ LdHaO SOacH WR aXWRPaWH, VLQcH WKH SK\VLcaO HQYLURQPHQW LV
VWUXcWXUHd aQd SUHdLcWabOH. FXUWKHUPRUH, PaQ\ acWLYLWLHV aUH UHSHWLWLYH aQd VWUaLJKWIRUZaUd. TKH\ aOVR
JHQHUaWH KXJH aPRXQWV RI UHadLO\ cROOHcWHd aQd SURcHVVHd daWa aQd WKH YaOXH IURP aXWRPaWLRQ
LQcOXdHV QRW RQO\ cRVW VaYLQJV, bXW aOVR SHUIRUPaQcH aQd VaIHW\ JaLQV IRU WKH SRUWV aQd WKH SHRSOH aQd
cRPSaQLHV WKaW dR bXVLQHVV LQ WKH aUHa (CKX HW aO, 2018).

HRZHYHU, SRUWV aUH PRYLQJ PRUH VORZO\ WRZaUdV IXOO aXWRPaWLRQ cRPSaUHd WR RWKHU VHcWRUV ZLWK
cRPSaUabOH cRPSOH[LWLHV, SaUWO\ bHcaXVH WKH HcRQRPLcV RI aXWRPaWLQJ WKHP KaYH QRW OLYHd XS WR WKH
H[SHcWaWLRQV. IQ VRPH caVHV WKH UHWXUQ RQ LQYHVWPHQW KaV IaOOHQ WR aURXQd RQH SHUcHQW ZKLOH WKH
LQdXVWU\ VWaQdaUd LV aURXQd HLJKW SHUcHQW. FRU LQVWaQcH, aXWRPaWLRQ KaV dHcUHaVHd cRVWV LQ WKH PLQLQJ
VHcWRU, ZKLcK aOVR LV a SURcHVV aQd aVVHW LQWHQVLYH VHcWRU,  b\ 20 WR 40 SHUcHQW. IQ WKH ZaUHKRXVLQJ
bXVLQHVV, aXWRPaWLRQ KaV dHcUHaVHd cRVWV ZLWK 10 WR 30 SHUcHQW. CaU PaQXIacWXULQJ IacLOLWLHV aQd WUXcN
PaQXIacWXUHUV KaYH aOVR VXccHVVIXOO\ aXWRPaWHd cRPSOH[ SURcHVVHV aQd PaQ\ RI WKH HTXLSPHQW WKH\
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XVH, IRU LQVWaQcH aXWRPaWHd JXLdHd YHKLcOHV aQd PaWHULaOV KaQdOLQJ URbRWV, aUH YHU\ UHOHYaQW IRU OaUJH
SRUWV (CKX HW aO, 2018).

AQRWKHU RbVWacOH IRU aXWRPaWLRQ WKaW KaV aIIHcWHd WKH SRUW VHJPHQW KaUdHU WKaQ RWKHU VLPLOaU LQdXVWULHV
LV WKH PLQdVHW UHJaUdLQJ SURWHcWLRQ IURP HPSOR\HHV ORVLQJ WKHLU MRbV WR URbRWV aQd aXWRPaWLRQ. WKHQ
LW cRPHV WR SRUWV, WKLV caQ bH a VHQVLWLYH aUHa VLQcH LW LV a ZRUNSOacH WKaW KaV bHHQ aURXQd IRU VHYHUaO
KXQdUHd \HaUV (PHUVRQ 4, 2021;PHUVRQ 3, 2021). CRXQWULHV KaYH dLIIHUHQW SRZHUHd XQLRQV ZKLcK LV RQH
UHaVRQ ZK\ WKH dHYHORSPHQW LV TXLcNHU LQ VRPH cRXQWULHV cRPSaUHd WR RWKHUV (PHUVRQ 14, 2021).
LRRNLQJ aW WKH APHULcaQ PaUNHW, WKH aXWRPaWLRQ SURcHVV RI SRUWV KaV bHHQ PXcK VORZHU WKaQ WKH VaPH
SURcHVV IRU WKH ZaUHKRXVLQJ LQdXVWU\ ZKHUH APa]RQ LV a JUHaW H[aPSOH RI a cRPSaQ\ LPSOHPHQWLQJ
aXWRPaWLRQ YHU\ TXLcNO\. OQH UHaVRQ cRXOd bH WKaW ZaUHKRXVLQJ dRHV QRW KaYH a XQLRQL]Hd OabRXU
PaUNHW, ZKLOH WKH SRUW LQdXVWU\ KaV a VWURQJ XQLRQ (PHUVRQ 5, 2021).

TKH SRUW LQdXVWU\ KaV KLVWRULcaOO\ VKRZQ WKLQ PaUJLQV ZKLOH WKH XSIURQW LQYHVWPHQWV IRU aXWRPaWLRQ LV
KXJH. GHQHUaOO\ VSHaNLQJ, WKH LQLWLaWLYH WR aXWRPaWH RQH cRQWaLQHU WHUPLQaO UHTXLUHV aW OHaVW aQ
LQYHVWPHQW aURXQd 400 - 500 PLOOLRQ dROOaUV. AddLWLRQaOO\, WKH daLO\ RSHUaWLRQV aQd HYHU\da\ bXVLQHVV
KaV WR bH VKXW dRZQ WR UHbXLOd WKH WHUPLQaO, OHadLQJ WR OabRXU WKaW QHHdV WR bH PRYHd RXW aQd VKLS
caOOV WKaW QHHd WR bH dHcOLQHd. AOO LQ aOO, WKLV VXPPaUL]HV WR a KXJH XSIURQW cRVW. TRJHWKHU ZLWK WKLQ
PaUJLQV, ORQJ Sa\bacN WLPHV aQd XQcHUWaLQW\ UHJaUdLQJ WKH acWXaO HIILcLHQc\ JaLQV, SRUWV KaYH a KaUd
WLPH aWWUacWLQJ WKH UHTXLUHd caSLWaO IRU VXcK XSIURQW LQYHVWPHQWV (PHUVRQ 5, 2021).

EYHQ WKRXJK WKH adRSWLRQ RI aXWRPaWLRQ KaV bHHQ VORZ LQ JHQHUaO, H[aPSOHV RI YHKLcOH aXWRPaWLRQ LQ
SRUWV caQ bH WUacHd bacN WR WKH bHJLQQLQJ RI 1993 ZKHQ WKH bLJ cRQWaLQHU WHUPLQaO LQ RRWWHUdaP LQ WKH
NHWKHUOaQdV ILUVW LQcRUSRUaWHd AXWRQRPRXV GXLdHd VHKLcOHV (AGVV) LQ WKHLU RSHUaWLRQV. AQRWKHU
H[aPSOH LV WKH SRUW RI SLQJaSRUH (HRcN-GXaQ HW. aO 2001). AGVV WUadLWLRQaOO\ RSHUaWH bHWZHHQ WKH
TXa\-cUaQHV aQd WKH cRQWaLQHU VWacN (PHUVRQ 6, 2021).

IQ JHQHUaO, EXURSHaQ SRUWV aUH LQ IURQW RI APHULcaQ SRUWV ZKHQ LW cRPHV WR aXWRPaWLRQ. IQ APHULca,
WKHUH aUH IRXU aXWRPaWHd IacLOLWLHV LQ aOO SRUWV LQ WKH cRXQWU\. TKHUH aUH a WRWaO RI bHWZHHQ 70 aQd 80
WHUPLQaOV LQ APHULca, PaNLQJ WKH VKaUH WKaW LV aXWRPaWHd a UaWKHU VPaOO SHUcHQWaJH. IQ WKH SRUW RI
HaPbXUJ RQO\, WKHUH aUH a WRWaO RI IRXU aXWRPaWHd WHUPLQaOV (PHUVRQ 5, 2021).

4.3.1.6 PRUW CaVH SWXdLHV
Port Alpha
TKH PRUW AOSKa KaQdOHV 9,3 PLOOLRQ TEUV/\HaU. IQ 5 RXW RI 6 caVHV, WKH cRQWaLQHUV aUH ORadHd ZLWK
TXa\ cUaQHV RQWR \aUd HTXLSPHQW WKaW aUH dULYHQ b\ KXPaQV. TKH \aUd HTXLSPHQW LV PRVW RIWHQ a
WHUPLQaO WUacWRU WKaW dULYHV WKH cRQWaLQHU WR a cRQWaLQHU VWacN LQ WKH aUHa. TKH VWacNV aUH XVXaOO\ IRXU
cRQWaLQHUV ZLdH, 3 cRQWaLQHUV KLJK aQd 300-400 PHWHUV LQ OHQJWK. WKHQ WKH VWacN aUHa LV IXOO, LW LV
cKaQJHd WR a dHOLYHU\ aUHa ZKHUH aQ RYHU-WKH-URad WUXcN ZLOO HQWHU WKH SRUW aUHa aQd YLa a PacKLQH JHW
WKH cRQWaLQHU ORadHd RQWR LW. TKLV LV WKH caVH RI 70 % RI WKH cRQWaLQHUV, aQd WKH RWKHU 30 SHUcHQW RI WKH
cRQWaLQHUV aUH dULYHQ ZLWK a WUXcN WR WKH WUaLQ VWaWLRQ ZLWKLQ WKH SRUW aUHa. OXW RI WKH cRQWaLQHUV
OHaYLQJ WKH SRUW ZLWK WUXcNV, 30 SHUcHQW aUH WUaQVSRUWHd QR PRUH WKaQ 40 NLORPHWHUV bHIRUH WKH\ aUH
WUaQVORadHd LQ a ZaUHKRXVH. A UaWKHU OaUJH VKaUH RI WKaW SHUcHQWaJH LV HOLPLQaWHd LI WKH dLVWaQcH LV
dHcUHaVHd WR 20 NLORPHWHUV. PRUW AOSKa KaV RQH aXWRPaWHd WHUPLQaO IacLOLW\ aV ZHOO. HHUH WKH SURcHVV
VWHSV aUH WKH VaPH bXW WKH OLIWLQJ aQd WKH PRYLQJ aUH dRQH LQ aQ aXWRPaWHd HQYLURQPHQW. WKHQ
cRQWaLQHUV aUH bHLQJ H[SRUWHd, WKH SURcHVV LV aOPRVW LdHQWLcaO bXW WKH RWKHU Za\ aURXQd. OXW RI WKH
cRQWaLQHUV HQWHULQJ WKH SRUW aUHa YLa VHa, QR PRUH WKaQ 1 % LV WUaQVVKLSSHd (PHUVRQ 5, 2021).
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OQH IacLOLW\ LQ WKH PRUW AOSKa KaV WULHd a cRQcHSW ZKHUH WKH\ KaYH VHYHUaO SaUNLQJ VSRWV RXWVLdH WKH
SRUW aUHa aQd a PacKLQH ZLOO WaNH WKH cRQWaLQHU IURP WKH VWacN WR WKH SaUNLQJ ORW. 4 - 5 % RI WKH WRWaO
cRQWaLQHU IORZ JRHV WR a ORcaO UaLO\aUd WKaW LV VLWXaWHd a cRXSOH RI NLORPHWHUV IURP WKH WHUPLQaOV. TKaW
cRQWaLQHU IORZ LV UHSHWLWLYH ZLWK YHU\ IHZ YaULabOHV (PHUVRQ 5, 2021).

Figure 4.13 E[aPSOH PRUW 1 (KLP, 2016)

Port Beta
RLJKW QH[W WR WKH PRUW AOSKa LV WKH PRUW BHWa WKaW KaV 6 cRQWaLQHU WHUPLQaOV, MXVW OLNH WKH PRUW AOSKa.
PRUW AOSKa aQd PRUW BHWa aUH WZR VHSaUaWH aXWKRULWLHV, RSHUaWLQJ LQ WKH VaPH ]RQH. AOO RI WKH RSHUaWRUV
LQ WKH PRUW BHWa H[cHSW RQH RSHUaWH LQ WKH VaPH Za\ aV WKH WHUPLQaOV LQ WKH PRUW AOSKa. TKH RQH WKaW
RSHUaWHV LQ a dLIIHUHQW Za\ ORadV RII WKH cRQWaLQHUV aQd SXWV WKHP WR a SOacH RI UHVW. FURP WKHUH
aQRWKHU WUXcN WaNHV WKH cRQWaLQHU aQd dULYHV WKHP WR a dU\ SRUW IacLOLW\ a IHZ PLOHV LQOaQd ZKHUH LW LV
OaWHU SLcNHd XS b\ WKH HQd XVHU. TKLV Za\, WKH WUXcN dRHV QRW KaYH WR HQWHU WKH SRUW aUHa. HRZHYHU,
WKHUH aUH YHU\ VWULcW OabRXU UHVWULcWLRQV UHJaUdLQJ WKLV. FRU LQVWaQcH, WKH cRQWaLQHU QHHdV WR VWRS LQVLdH
WKH IacLOLWLHV, JR WR a SOacH RI UHVW, aQd WKHQ a VHcRQd caUULHU caQ PRYH LW. TKHUHIRUH LW LV YHU\ KaUd WR
HIIHcWLYHO\ ORad a cRQWaLQHU WR a WUXcN aQd WKHQ dULYH LW RXW IURP WKH SRUW. EYHQ LQ aQ aXWRPaWHd
HQYLURQPHQW, WKH VaPH VWHSV QHHd WR bH caUULHd RXW (PHUVRQ 5, 2021).

FRU bRWK PRUW BHWa aQd PRUW AOSKa, WKHUH aUH a WRWaO RI 15 000 H[WHUQaO RYHU-WKH-URad WUXcNV RSHUaWLQJ
HYHU\ da\, aQd 9000 RI WKHP caOO PRUH WKaQ RQcH a da\. TKHUH LV a bLJ aUHa RI ZaUHKRXVLQJ aURXQd 15
PLOHV aZa\ IURP WKH SRUW aQd aQRWKHU RQH aURXQd 60 PLOHV aZa\. MRVW RI WKH caUJR JRHV WR WKHVH
aUHaV. TKLV dLVWaQcH WR WKH cORVHVW ZaUHKRXVLQJ aUHa LQ bRWK PRUW AOSKa aQd PRUW BHWa caQ bH
cRQVLdHUHd a bLW ORQJHU WKaQ XVXaO. TKLV LV dXH WR WKH IacW WKaW PRUW BHWa aQd PRUW BHWa aUH UaWKHU ROd
SRUWV aQd WKRVH WHQd WR bH a bLW IaUWKHU aZa\ IURP WKH XUbaQ cRUH ZKHUH WKH ZaUHKRXVHV aUH. MaQ\
RWKHU SRUWV LQ WKH US KaYH WKH ZaUHKRXVHV ULJKW QH[W WR WKH SRUW. TKH H[WHUQaO RYHU-WKH-URad WUXcNV aUH
aOORZHd WR UXQ LQVLdH WKH SRUW 16 KRXUV a da\, LQ bRWK PRUW AOSKa aQd BHWa. IQ addLWLRQ, WKHUH aUH
aURXQd 100 WUXcNV IRU LQWHUQaO XVH SHU WHUPLQaO LQ bRWKV SRUWV, PaNLQJ a WRWaO RI 1200 WUXcNV LQ WRWaO LQ
WKH aUHa. TKH WRWaO KaQdOLQJ SURcHVV RI a cRQWaLQHU LQ WKRVH SRUWV LV aURXQd 400 aPHULcaQ dROOaUV, RXW RI
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ZKLcK WKH SRUW JHWV 50 dROOaUV, ZKHUH aW OHaVW 50 % RI WKaW aPRXQW LV JRLQJ WR OabRXU (PHUVRQ 5, 2021).

Port Gamma
TKH PRUW GaPPa KaV aQ aQQXaO WKURXJKSXW RI aURXQd 3 PLOOLRQ TEUV/\HaU aQd WKH YROXPH LV
SURMHcWHd WR JURZ XS WR 8 PLOOLRQ TEUV b\ 2050 (PHUVRQ 7, 2021). TKH SRUW IROORZV a OaQdORUd
VWUXcWXUH ZLWK PRUW GaPPa OSHUaWLRQV PW\ LWd VHUYLQJ aV WKH OaQdORUd ZLWK WKH IXQcWLRQ WR SURYLdH
LQIUaVWUXcWXUH VXcK aV ZKaUYHV, URadV, UaLO, SaYHPHQWV, bXLOdLQJV aQd caUJR \aUdV. TKH VSacH LV WKHQ
UHQWHd RXW WR VWHYHdRUHV, IUHLJKW cRPSaQLHV, WUXcNLQJ cRPSaQLHV, HWc. (PHUVRQ 7, 2021).

TKH PaLQ VWHYHdRUH RSHUaWLRQV RI WKH SRUW aUH dLYLdHd LQWR WZR SUHcLQcWV IRU KaQdOLQJ cRQWaLQHUV, RQH
caOOHd DRcN 1 ZKLcK LV ³XS-ULYHU´ aQd WKH RWKHU QaPHd DRcN 2 ZKLcK LV ³dRZQ-ULYHU´. TKHUH aUH a
WRWaO RI WKUHH cRQWaLQHU WHUPLQaOV aQd WZR aUH ORcaWHd LQ WKH XS-ULYHU SUHcLQcW aQd RQH LQ WKH
dRZQ-ULYHU aUHa. TKH OaWWHU LV a IXOO\ aXWRPaWHd cRQWaLQHU WHUPLQaO ZLWK aXWRPaWHd TXa\ cUaQHV,
VWUaddOH caUULHUV aQd VWacNLQJ cUaQHV. WKHQ cRQWaLQHUV aUH WR bH PRYHd bHWZHHQ WKH XS-ULYHU VLdH aQd
WKH dRZQ-ULYHU VLdH, WUXcNV aUH XVHd WUaYHOOLQJ 6 NLORPHWUHV RQ SXbOLc URadV (PHUVRQ 7, 2021).

TKHUH aUH WZR PaLQ RSWLRQV IRU WUaQVSRUWaWLRQ RI cRQWaLQHUV WR RU IURP WKH SRUW, QaPHO\ WUaQVSRUWaWLRQ
YLa WUXcN RU YLa UaLO. TUaQVSRUWaWLRQ YLa WUXcN UHSUHVHQWV RYHU 90% RI WKH cRQWaLQHU YROXPH ZLWK WKH
UHPaLQdHU RQ UaLO (PHUVRQ 7, 2021). CRQWaLQHUV aUULYLQJ aW WKH SRUW KaYH WKUHH da\V WR OHaYH WKH
VWHYHdRUHV. II WKH caUJR RZQHUV IaLO WR UHPRYH WKH JRRdV ZLWKLQ WKLV WLPH IUaPH, WKH\ aUH RbOLJHd WR
Sa\ dHPXUUaJH. IPSRUWV aUH W\SLcaOO\ VWaJHd aW ZaUHKRXVHV aQd LQWHUPRdaO KXbV acURVV GaPPa CLW\,
87% RI IXOO LPSRUW cRQWaLQHUV aUH dHOLYHUHd WR dHVWLQaWLRQV ORcaWHd LQ WKH PHWURSROLWaQ GaPPa CLW\
aUHa. TKHUH aUH cXUUHQWO\ WKUHH PHWURSROLWaQ LQWHUPRdaO KXb aUHaV LQ GaPPa CLW\. MHWURSROLWaQ
LQWHUPRdaO KXbV aUH ORcaWHd WR WKH VRXWK-HaVW RI WKH SRUW (aURXQd 50 NLORPHWUHV aZa\), WR WKH ZHVW
(aURXQd 15 NLORPHWUHV aZa\) aQd WR WKH QRUWK (aURXQd 25 NLORPHWUHV aZa\) (PHUVRQ 7, 2021).

TKHUH aUH aSSUR[LPaWHO\ 7,000 WUXcNV HQWHULQJ WKH SRUW HacK da\, PaQ\ RI WKHP caUU\LQJ XS WR 4 TEUV
(PHUVRQ 7, 2021). FRU JRRdV WUaQVSRUWHd YLa UaLO WKHUH aUH WZR RQ SRUW LQWHUPRdaO WHUPLQaOV aQd RQH RQ
dRcN LQWHUPRdaO WHUPLQaO. TZR LQWHUPRdaO WHUPLQaOV aUH RSHQ accHVV, PHaQLQJ WKaW aQ\ WUaLQ RSHUaWRU
caQ XVH WKHVH WHUPLQaOV. TKHVH LQWHUPRdaO WHUPLQaOV aUH ORcaWHd ZLWKLQ 2 NLORPHWUHV IURP WKH XS-ULYHU
cRQWaLQHU WHUPLQaOV aQd WKH dLVWaQcH bHWZHHQ WKH VWHYHdRUHV WR WKH LQWHUPRdaO WHUPLQaO LV cRPSOHWHO\
ZLWKLQ WKH SRUW aUHa. TKH RWKHU LQWHUPRdaO WHUPLQaO LV RQ-dRcN LQVLdH aQ LQWHUQaWLRQaO WHUPLQaO LQ WKH
XS-ULYHU aUHa. TKLV WHUPLQaO caQ KaQdOH VKRUWHU WUaLQV XS WR 550 PHWHUV, ZKLOH WKH WUaLQV aUULYLQJ WR WKH
RQ SRUW LQWHUPRdaO WHUPLQaOV caQ bH XS WR 1500 PHWHUV ORQJ. TKHUH LV aQ LQLWLaWLYH WR bXLOd RQH PRUH
RQ-dRcN LQWHUPRdaO WHUPLQaO aQd WKLV ZLOO bH XS aQd UXQQLQJ LQ WKH XS-ULYHU aUHa LQ 2023. TKHUH LV
cXUUHQWO\ QR LQWHUPRdaO WHUPLQaO LQ WKH dRZQ-ULYHU aUHa (PHUVRQ 7, 2021).

TKH PRUW GaPPa KaV a IaLUO\ baOaQcHd WUadH RI LPSRUW YHUVXV H[SRUW, HYHQ WKRXJK WKHUH LV PRUH
LPSRUW. TKHUH LV URXJKO\ 60 % LPSRUW aQd 40 % H[SRUW (PHUVRQ 7, 2021). AOWKRXJK, WKHUH LV aQ
LPbaOaQcH bHWZHHQ 20-IRRW cRQWaLQHUV aQd 40-IRRW cRQWaLQHUV cUHaWHd b\ WKH dLIIHUHQcH LQ W\SHV RI
JRRdV H[SRUWHd aQd LPSRUWHd. GaPPa CLW\ KaV a WUadLWLRQ RI H[SRUWLQJ aJULcXOWXUaO SURdXcWV VXcK aV
JUaLQV, WLQQHd IUXLW, PHaW aQd VaZQ ORJV aQd WKHVH cRPPRdLWLHV aUH IUHLJKWHd LQ 20-IRRWHUV bHcaXVH RI
WKHLU KLJKHU ZHLJKWV. LRRNLQJ aW WKH LPSRUW VLdH, WUadH VXcK aV cORWKLQJ aQd HOHcWURQLcV aUH LPSRUWHd
IURP AVLa. TKLV LV WUadLWLRQaOO\ WUaQVSRUWHd LQ 40-IRRWHUV. TKLV LPbaOaQcH bHWZHHQ WKH dLIIHUHQW
cRQWaLQHU VL]HV cUHaWHV aQ HPSW\ cRQWaLQHU LPbaOaQcH. TR PLWLJaWH WKLV LVVXH, WKH SRUW LV UHYLHZLQJ
RSWLRQV IRU PRUH QHaU SRUW HPSW\ cRQWaLQHU VWRUaJH (PHUVRQ 7, 2021).
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Port Delta
PRUW DHOWa THUPLQaO LV WKH cRQWaLQHU SRUW ZLWKLQ PRUW DHOWa. TKH SRUW LV a OaQdORUd SRUW ZLWK WKUHH
dLIIHUHQW WHUPLQaO RSHUaWRUV aQd a WRWaO cRQWaLQHU WKURXJKSXW RI 2,6 PLOOLRQ TEUV 2019. TKH WKUHH
dLIIHUHQW WHUPLQaO RSHUaWRUV aQd WKHLU cRQWaLQHU KaQdOLQJ SURcHVV YaULHV a bLW IURP HacK RWKHU (PHUVRQ
3, 2021).

TKH\ aOO KaYH WKH VaPH SURcHVV ZKHQ a VKLS UHacKHV WKH SRUW, ZKHUH PaQXaO TXa\ cUaQHV HPSW\ WKH
YHVVHO. IQ WKH caVH RI THUPLQaO 1, aQ LQWHU WHUPLQaO YHKLcOH dULYHQ b\ a KXPaQ, aUULYHV aQd SLcNV XS WKH
cRQWaLQHU aIWHU LW KaV OHIW WKH YHVVHO. AIWHU WKH cRQWaLQHU KaV UHacKHd WKH WHUPLQaO ZLWK WKH LQWHU
WHUPLQaO YHKLcOH, a UXbbHU WLUHd JaQWU\ WUXcN cRPHV aQd WUaQVSRUWV WKH cRQWaLQHU WR WKH VWacN. FURP
KHUH, HLWKHU a WUXcN IURP RXWVLdH WKH SRUW aUULYHV aW WKH VWacN aQd SLcNV XS LWV cRQWaLQHU ZLWK KHOS IURP
WKH UXbbHU WLUHd JaQWU\ WUXcN. TKH RWKHU RSWLRQ LV IRU WKH LQWHU WHUPLQaO YHKLcOHV WR WUaQVSRUW WKH
cRQWaLQHU IURP WKH VWacN WR WKH LQWHU WHUPLQaO UaLO \aUd ZKHUH IRUNOLIWV aUH XVHd WR ORad aQd XQORad WKH
WUaLQV (PHUVRQ 3, 2021).

Figure 4.14 E[aPSOH PRUW 2 (CROHV, 2020)

IQ WKH caVH RI THUPLQaO 2, RQcH WKH cRQWaLQHU KaV OHIW WKH YHVVHO, LW LV SLcNHd XS b\ aXWRQRPRXV
VWUaddOH caUULHUV WKaW WUaQVSRUW WKH cRQWaLQHU WR WKH cRQWaLQHU VWacN. TKH aXWRQRPRXV VWUaddOH caUULHUV
WKHQ aOVR WUaQVSRUW WKH cRQWaLQHUV IURP WKH VWacN WR WKH WUXcN JULWV aQd aIWHU WKaW WKH\ aOVR ORad aQd
XQORad WKH WUXcNV ZLWK cRQWaLQHUV. FRU WKH PRPHQW WKH SURcHVV ZKHUH cRQWaLQHUV aUH ORadHd aQd
XQORadHd IURP WKH WUaLQ LV caUULHd RXW b\ IRUNOLIWV. HRZHYHU, THUPLQaO 2 LV bXLOdLQJ a QHZ UaLO WHUPLQaO
WKaW ZLOO bH IXOO\ aXWRPaWHd LQ cROOabRUaWLRQ ZLWK WKH aXWRPaWHd VWUaddOH caUULHUV. TKLV LV H[SHcWHd WR
bH UHad\ LQ WKH QHaU IXWXUH (PHUVRQ 3, 2021).

IQ WKH caVH RI THUPLQaO 3, PaQXaO VWUaddOH caUULHUV aUH XVHd WR WUaQVSRUW WKH cRQWaLQHUV WR WKH VWacN.
HRZHYHU, WKH VWacN bORcNV aUH aXWRPaWLc ZLWK aXWRPaWLc VWacNLQJ cUaQHV WKaW caQ VWacN WKH cRQWaLQHUV
LQ bORcNV WKaW aUH 5 cRQWaLQHUV KLJK aQd 10 ZLdH LQ a IXOO\ aXWRPaWHd V\VWHP.TKH WUXcNV aUULYH aW WKH
VWacN bORcN ZKHUH WKH VWacNLQJ cUaQHV WKHQ caQ ORad aQd XQORad WKH WUXcNV ZLWK cRQWaLQHUV. TKH
cRQWaLQHUV WKaW aUH WUaQVSRUWHd RXW ZLWK UaLO aUH WUaQVSRUWHd WR WKH UaLO \aUd ZLWK WKH PaQXaO VWUaddOH
caUULHUV aQd ORadHd RQWR aQd RII WKH WUaLQ ZLWK IRUNOLIWV (PHUVRQ 3, 2021).

53



DHOWa CLW\ aQd TKH CRXQWU\ LQ JHQHUaO aUH LPSRUW dRPLQaQW ZKLcK cUHaWHV aQ LPbaOaQcH bHWZHHQ IXOO
cRQWaLQHUV cRPLQJ LQ aQd IXOO cRQWaLQHUV JRLQJ RXW. OI WKH H[SRUWHd cRQWaLQHUV, 65 % aUH HPSWLHd.
TKLV PHaQV WKaW HYHU\ SRUW LQ TKH CRXQWU\ QHHdV HPSW\ cRQWaLQHU SaUNV WKaW caQ bRWK bH RZQHd b\ WKH
WHUPLQaO RSHUaWRUV, bXW aOVR bH SULYaWH cRPSaQLHV. PRUW DHOWa KaV 10 HPSW\ cRQWaLQHU SaUNV ZKHUH a
PaMRULW\ LV ORcaWHd 3-5 NLORPHWHUV IURP WKH SRUW. TKH URad WR WKH PaMRULW\ RI WKH HPSW\ cRQWaLQHU SaUNV
aUH PRVWO\ SULYaWH URadV ZLWK VRPH SaUWV WKaW aUH SXbOLc. TR WUaQVSRUW WKH cRQWaLQHUV bacN WR WKH SRUW,
WUXcNV aUH XVHd SUHdRPLQaQWO\, bXW WUaLQV aUH aOVR XVHd WR VRPH H[WHQW. EYHU\ da\, VKLSSLQJ OLQHV caOO
WKH HPSW\ cRQWaLQHU SaUNV aQd LQVWUXcW WKH QXPbHU RI HPSW\ cRQWaLQHUV WKaW WKH\ ZaQW WR SLcN XS ZKHQ
WKH\ aUULYH. A UHJXOaU caVH caQ bH 350 cRQWaLQHUV, ZKHUH WKHQ aURXQd 50 WUXcNV aUH XVHd WR WUaQVSRUW
WKH cRQWaLQHUV LQ 6 OaSV WR WKH SRUW (PHUVRQ 3, 2021).

OYHUaOO, 16-18 % RI aOO cRQWaLQHUV OHaYH WKH SRUW ZLWK WUaLQV aQd WKH UHVW OHaYHV WKH SRUW ZLWK WUXcNV.
BHcaXVH RI WKH ORcaWLRQ RI TKH CRXQWU\, RQO\ aURXQd 150 000 cRQWaLQHUV RXW RI 2,6 PLOOLRQ aUH
WUaQVKLSHd, PRVWO\ WR WKH QHLJKbRXULQJ cRXQWU\ (PHUVRQ 3, 2021).

Port Epsilon
TKH PRUW ESVLORQ Kad a cRQWaLQHU WKURXJKSXW RI 0,8 PLOOLRQ TEUV LQ 2019. AIWHU WKH ORad RII b\ TXa\
cUaQHV, WKH cRQWaLQHU KaQdOLQJ SURcHVV dLIIHUV IURP WKH SURcHVV LQ PRUW AOSKa aQd PRUW BHWa. TKH
cRQWaLQHUV aUH WUaQVSRUWHd b\ VWUaddOH caUULHUV WR a \aUd bORcN, PaQXaOO\. AV VRRQ aV WKH cRQWaLQHU
UHacKHV WKH \aUd bORcN, WKH UHVSRQVLbLOLW\ LV SXW RQ WKH VKLSSLQJ cRPSaQ\ aJaLQ. TKH VKLSSLQJ OLQH WKHQ
VHQdV a KaXOaJH cRQWUacWRU  WKaW cROOHcWV WKH cRQWaLQHU. IW LV XS WR a KaXOaJH cRQWUacWRU WR QRWLI\ WKH SRUW
ZKHQ WKH\ ZaQW WR cRPH aQd SLcN XS WKH cRQWaLQHU aW WKH IacLOLW\.  WKHQ WKH\ QRWLI\ WKH SRUW, WKH\ JHW
a cRdH LQVWUXcWLQJ WKHP ZKLcK JaWH WR XVH WR cRPH aQd SLcN WKHLU cRQWaLQHU. PRUW ESVLORQ KaV WZR JaWHV,
aQd dHSHQdLQJ RQ ZKHUH LQ WKH WHUPLQaO WKH cRQWaLQHU LV ORcaWHd, WKH KaXOaJH cRQWUacWRU ZLOO JHW
LQIRUPHd WR JR WR HLWKHU JaWH 1 RU JaWH 2, WR RSWLPL]H WKH dULYLQJ dLVWaQcH RI WKH LQWHUQaO PacKLQHV LQ
WKH SRUW. TKH JaWH LV WRda\ WRWaOO\ aXWRPaWLc aQd WKH dULYHU IURP WKH KaXOaJH cRQWUacWRU QHHdV aQ
ID-cRdH WR JHW SaVW LW. WKHQ WKH dULYHU LV WKURXJK WKH JaWH, aQ RUdHU LV acWLYaWHd IRU WKH LQWHUQaO
PacKLQHV WR JR aQd JHW WKH cRQWaLQHU aQd SOacH LW RQ WKH WUXcN WKaW KaV SaUNHd aW a JLYHQ VTXaUHd aUHa.
TKH dULYHU caQ aIWHU WKaW OHaYH aQd WKH WUaQVacWLRQ LV dRQH. TKH VaPH JRHV IRU WKH H[SRUW RI cRQWaLQHUV,
bXW WKH IORZ LV WKH RSSRVLWH dLUHcWLRQ (PHUVRQ 13, 2021).

60 % RI aOO cRQWaLQHUV WKaW UHacK WKH PRUW ESVLORQ IROORZ WKH VWHSV dHVcULbHd abRYH bHIRUH OHaYLQJ WKH
aUHa ZLWK a WUXcN, aQd WKH RWKHU 40 % aUH OHaYLQJ WKH SRUW b\ WUaLQ. TKH WUaQVVKLSPHQW VKaUH LV YHU\
VPaOO VLQcH ESVLORQ CLW\ LV a dHVWLQaWLRQ IaU XS QRUWK aQd PRVW RIWHQ WKH OaVW dHVWLQaWLRQ RQ a URXWH.
TKH SRUW KaV a JRaO WR dHcUHaVH WKH WUXcN VKaUH WR 50% aQd LQcUHaVH WKH UaLO VKaUH WR 50%, cUHaWLQJ a
50/50 UHOaWLRQVKLS bHWZHHQ WKH WZR PaLQ Za\V WR H[LW WKH SRUW. A OaUJH VKaUH RI WKH KaXOaJH
cRQWUacWRUV WKaW WUaQVSRUW WKH cRQWaLQHUV IURP WKH SRUW, WUaQVSRUW WKHP WR ESVLORQ SXbXUb ZKLcK LV aQ
aUHa 10 NLORPHWHUV IURP WKH SRUW cRQWaLQLQJ VHYHUaO OaUJH ZaUHKRXVHV. ESVLORQ CLW\ aOVR KaV a
CRQWaLQHU FUHLJKW SWaWLRQ (CFS) IRU SaSHU. FRU WKH PRPHQW WKH SRUW XVHV 6 WHUPLQaO WUacWRUV aQd
ZaJRQV WUaQVSRUWLQJ cRQWaLQHUV cRQWaLQLQJ SaSHU WR a cKaQJH aUHa ZKHUH a VWUaddOH cUaQH SLcNV XS WKH
cRQWaLQHU aQd SXWV LW LQ SaUN. TKH dLVWaQcH bHWZHHQ WKH SaUN aQd WKH CFS LV bHWZHHQ 500 aQd 600
PHWHUV. TKaW IORZ cRQVWLWXWHV RQH ILIWK RI WKH cRQWaLQHUV H[SRUWHd IURP WKH SRUW HYHU\ da\ (PHUVRQ 13,
2021).

Port Zeta Alliance
TKH PRUW ZHWa AOOLaQcH cRQVLVWV RI WZR SRUWV ZRUNLQJ WRJHWKHU, KHUHb\ UHIHUUHd WR aV ³FLUVW PRUW´ aQd
³SHcRQd PRUW´. TKH aOOLaQcH KaQdOHV a WRWaO RI cORVH WR 3,8 PLOOLRQ TEUV SHU \HaU aQd RI WKRVH, 3
PLOOLRQ TEUV cRPHV IURP WKH LQWHUQaWLRQaO cRQWaLQHU WUadH. TKH baOaQcH bHWZHHQ LPSRUW aQd H[SRUW LV
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IaLUO\ HTXaO. TKH SRUW XVHV a OaQdORUd PRdHO aQd WKH OaQd LV OHaVHd RXW WR WKH VWHYHdRUH cRPSaQLHV
RSHUaWLQJ WKH SRUW aQd WKH cRQWUacWV UaQJH IURP 20 - 50 \HaUV (PHUVRQ 24, 2021).

TKH FLUVW PRUW KaV WZR cRQWaLQHU WHUPLQaOV aQd WKH SHcRQd PRUW KaV WKUHH WHUPLQaOV. TRJHWKHU, WKHVH
ILYH WHUPLQaOV PaNH 32.000 YHVVHO OLIWV SHU ZHHN. AOO NLQdV RI aXWRPaWLRQ aUH aSSOLHd WR WKH SURcHVVHV,
bXW WKH acWXaO HTXLSPHQW (VXcK aV YHKLcOHV aQd cUaQHV) aUH QRW aXWRPaWHd aW aOO. HHQcH, WKHUH aUH QR
AGVV ZRUNLQJ RQ WKH TXa\ VLdH. TKH UHaVRQ IRU WKLV LV PaLQO\ WKaW HacK WHUPLQaO LV UaWKHU VPaOO aQd
WKH KXJH XSIURQW LQYHVWPHQW caQ QRW bH PRWLYaWHd, aOWKRXJK WKH\ bHOLHYH WKaW WKH SULcH RI WKH
aXWRQRPRXV WHcKQRORJ\ HYHQWXaOO\ ZLOO UHacK a OHYHO ZKHUH LW LV ILQaQcLaOO\ dHIHQdabOH WR LPSOHPHQW LW
(PHUVRQ 24, 2021).

DXH WR WKH ORcaO UHJXOaWLRQV WUXcNV aUH aOORZHd WR SXOO WUaLOHUV OaUJHU WKaQ 40 IHHW. SLQcH PRVW RI WKH
VHabRUQH WUadH cRPHV LQ 40 IHHW HTXLYaOHQWV, WUaQVORadLQJ LV RIWHQ dRQH cORVH WR WKH SRUW. TKHUH aUH
PaQ\ SULYaWH cRPSaQLHV ZLWK ZaUHKRXVHV aURXQd WKH SRUW aUHa aQd a ORW RI WUaQVORadLQJ LV KaSSHQLQJ
ZLWKLQ a 20 NLORPHWHUV UadLXV aQd WKH cORVHVW RQHV aUH ZLWKLQ 1 NLORPHWHU aZa\. IW LV HVWLPaWHd WKaW 70
% RI WKH 15.000 WUXcNV WKaW ZRUN aURXQd WKH WZR SRUWV RQO\ ZRUN ZLWK VKRUW dLVWaQcH WUaQVSRUWaWLRQ
IURP WKH SRUW aUHa WR QHaUb\ ZaUHKRXVHV IRU WUaQVORadLQJ. TKH WUXcN aQd WUaLQ UaWLR KaV JRQH IURP
bHLQJ 50/50 WHQ \HaUV aJR WR bH aURXQd 70/30 WR WKH WUXcN adYaQWaJH. TKH UHaVRQ bHKLQd WKLV LV QHZ
SROLcLHV PaNLQJ LW PRUH H[SHQVLYH WR WaNH WKH WUaLQ LQ WKH CRXQWU\ WKaQ WR WUaQVSRUW WKH JRRdV YLa a
QHaUb\ CRXQWU\ b\ WUXcN (PHUVRQ 24, 2021).

55



4.3.2 LRJLVWLcV CHQWHUV
TKH WHcKQLcaO VROXWLRQ VWXdLHd LQ WKLV MaVWHU¶V TKHVLV LV VXLWabOH IRU VKRUW dLVWaQcH WUaQVSRUWaWLRQ
ZKHUH WUXcNV RU WHUPLQaO WUacWRUV aUH cXUUHQWO\ XVHd (PHUVRQ 16, 2021). TKHUHIRUH, aSSOLcaWLRQV IRU
ORJLVWLc cHQWHUV ZKHUH WUXcNV aUH ORadHd aQd XQORadHd WRJHWKHU ZLWK KXbV IRU aLU IUHLJKW aUH aUHaV RI
LQWHUHVW. HHQcH, RQH RI WKH IRcXV aUHaV LQ WKH HPSLULcV VHcWLRQ LV WU\LQJ WR LdHQWLI\ WKH PaUNHW IRU WKHVH
WZR VXb VHJPHQWV.

4.3.2.1 La\HUV RI ORJLVWLcV
TR SURSHUO\ XQdHUVWaQd WKH LQdXVWU\ RI ORJLVWLcV VHUYLcHV, LW LV IXQdaPHQWaO WR XQdHUVWaQd WKH dLIIHUHQW
Oa\HUV RI ORJLVWLcV. TKHUH aUH WUadLWLRQaOO\ IRXU Oa\HUV RI ORJLVWLcV VHUYLcHV UaQJLQJ IURP FLUVW PaUW\
LRJLVWLcV (1PL) WR FRXUWK PaUW\ LRJLVWLcV (4PL). EacK Oa\HU RI VHUYLcH OHYHOV UHTXLUHV a cHUWaLQ aPRXQW
RI VXSSO\ cKaLQ LQWHJUaWLRQ aQd aV IaUWKHU XS LQ WKH KLHUaUcK\ \RX UHacK, a JUHaWHU aPRXQW RI
LQWHJUaWLRQV LV UHTXLUHd IRU cUHaWLQJ cRPSOH[ QHWZRUN VWUXcWXUHV (RRdULJXH, 2020).

Figure 4.15 La\HUV WR LRJLVWLcV SHUYLcHV (RRdULJXH, 2020)

First Part\ Logistics (1PL)
FLUVW SaUW\ ORJLVWLcV UHIHU WR WKH caUJR RZQHUV, ZKLcK caQ HLWKHU bH WKH VhiSSeU, L.H. WKH PaQXIacWXULQJ
ILUP VKLSSLQJ WR LWV cOLHQWV RU Whe cRnVignee, L.H. a UHWaLOHU VKLSSLQJ JRRdV IURP a VXSSOLHU. TKH
1PL-SaUW dHWHUPLQHV WKH VXSSO\ aQd WKH dHPaQd (dHVWLQaWLRQ) IRU WKH IUHLJKW WKaW LV bHLQJ WUaQVSRUWHd.
GORbaOL]aWLRQ KaV dULYHQ WKH dHYHORSPHQW WRZaUdV RXWVRXUcLQJ aQd RIIVKRULQJ RI PaQXIacWXULQJ,
ZKLcK KaV UHVXOWHd LQ WKH cKaQJH IRU ORJLVWLcV WR bH KaQdOHd aV aQ LQWHUQaO IXQcWLRQ RI a cRPSaQ\ WR
bHLQJ RXWVRXUcHd WR cRPSaQLHV KLJKHU XS LQ WKH IUHLJKW KLHUaUcK\ (RRdULJXH, 2020).

Second Part\ Logistics (2PL)
RHIHUV WR WKH IXQcWLRQ ZKHQ a cRPSaQ\ SURYLdHV WUaQVSRUW VHUYLcHV RQ a cHUWaLQ SaUW RI WKH WUaQVSRUW
cKaLQ, H.J. VKLSSHUV SURYLdLQJ PaULWLPH WUaQVSRUWaWLRQ IURP CKLQa WR EXURSH RU a WUXcNLQJ cRPSaQ\
ZKLcK KaXOV IUHLJKW IURP a SURdXcWLRQ IacLOLW\ WR a ZaUHKRXVH (RRdULJXH, 2020).

Third Part\ Logistics (3PL)
3PL UHIHUV WR cRPSaQLHV WKaW RUJaQL]H a YaULHW\ RI WaVNV UHOaWHd WR WKH SK\VLcaO dLVWULbXWLRQ cKaLQ aQd
caQ KaYH a VWaNH LQ VSHcLILc WUaQVSRUW VHJPHQWV. TKHVH cRPSaQLHV W\SLcaOO\ RZQ SK\VLcaO aVVHWV aQd

56



VHUYLcHV caQ LQcOXdH WHUPLQaO RSHUaWLRQV, ZaUHKRXVLQJ, HaVLHU OabHOLQJ RU SacNaJLQJ aQd WUaQVORadLQJ
(RRdULJXH, 2020).

Fourth Part\ Logistics (4PL)
CRPPRQO\ VHUYLQJ LQdHSHQdHQWO\ aV QHXWUaO acWRUV cRPSaQLHV, 4PL cRPSaQLHV RUcKHVWUaWH WKH
cRPSOHWH VXSSO\ cKaLQ VWUXcWXUH. TKHVH aUH VSHcLaOL]Hd cRQVXOWaQWV WKaW KHOS PaQaJH RWKHU cRPSaQLHV¶
VXSSO\ cKaLQ VWUaWHJ\ aQd WKHLU VHUYLcHV caQ LQcOXdH RXWVRXUcLQJ dHcLVLRQV, URXWLQJ RI caUJR aQd
VXSSOLHU VHOHcWLRQ (RRdULJXH, 2020).

4.3.2.2 FORZV aQd RSHUaWLRQV
OQ a KLJK OHYHO, ORJLVWLcV aLPV WR WUaQVSRUW IUHLJKW IURP SRLQW A WR SRLQW B LQ WKH PRVW HIILcLHQW Za\
SRVVLbOH. LRJLVWLcV LV WUadLWLRQaOO\ IRcXVLQJ RQ WUaQVSRUWaWLRQ aQd ZaUHKRXVLQJ, ZKLcK LQcOXdHV
cKRLcHV RI WUaQVSRUW PRdHV, WHUPLQaOV aQd WLPH VcKHdXOLQJ (RRdULJXH, 2020).

OQcH WKH JRRdV aUH cRPSOHWHd LQ WKH PaQXIacWXULQJ SURcHVV, LW LV PRYHd WR a ZaUHKRXVH XQWLO LW LV
VROd. A ZaUHKRXVH LV RIWHQ dHVLJQHd WR VWRUH SURdXcWV RU JRRdV IRU a ORQJHU WLPH SHULRd aQd LW LV dULYHQ
b\ WKH VXSSO\ IURP PaQXIacWXUHUV RU ZKROHVaOHUV (RRdULJXH, 2020).

MRYLQJ IRUZaUd LQ WKH cKaLQ, dLVWULbXWLRQ cHQWHUV aUH WR bH IRXQd. FacLOLWLHV IaOOLQJ LQWR WKLV caWHJRU\
KaYH WKH RbMHcWLYH WR cRQVROLdaWH, SacNaJH RU VWRUH JRRdV WKaW aUH VROd aQd aUH LQ WUaQVLW WRZaUdV WKHLU
ILQaO dHVWLQaWLRQ. A dLVWULbXWLRQ cHQWHU RIWHQ KaV RQH JHRJUaSKLcaO PaUNHW ZKLcK LW VHUYHV aQd LW caQ bH
VHHQ aV a KXb-aQd-VSRNH QHWZRUN (RRdULJXH, 2020). DHSHQdLQJ RQ WKH SXUSRVH RI a dLVWULbXWLRQ cHQWHU,
LW caQ KaYH dLIIHUHQW dHVLJQV. FRU OaUJHU UHJLRQaO dLVWULbXWLRQ cHQWHUV, WUXcNV aUH cRPPRQO\ dRcNLQJ
dLUHcWO\ WR a dRcN ZKHUH ZRUNHUV XQORad WKH JRRdV aQd PRYH LW LQVLdH IRU IXUWKHU KaQdOLQJ (PHUVRQ 14,
2021). AQRWKHU H[aPSOH LV cHQWHUV IRU LQWHUQaWLRQaO JRRdV WKaW aUH JRLQJ WR bH dHOLYHUHd ZLWK SOaQHV.
FRU WKLV RccaVLRQ JaWHZa\V aUH XVHd WR cRQVROLdaWH JRRdV aQd dHOLYHU WR aLUSRUWV IRU IXUWKHU
WUaQVSRUWaWLRQ YLa bLJ aLU IUHLJKW KXbV aURXQd WKH ZRUOd (PHUVRQ 11, 2021).

4.3.2.3 MaUNHW SL]H
TKH JORbaO IUHLJKW IRUZaUdLQJ LQdXVWU\ PHW LWV ILUVW cRQWUacWLRQ LQ 2019 VLQcH WKH ILQaQcLaO cULVLV. TKH
VORZdRZQ LQ WKH JORbaO HcRQRP\ aQd JORbaO WUadH KaV bHHQ VWURQJ IacWRUV aIIHcWLQJ WKH LQdXVWU\ LQ WKLV
dLUHcWLRQ. SLQcH WKH IUHLJKW IRUZaUdLQJ bXVLQHVV LV QRQ-aVVHW baVHd, WKH VHcWRU LV IacLQJ KLJK
cRPSHWLWLRQ IURP RWKHU SOa\HUV LQ VXSSO\ cKaLQ aQd RWKHU WHcKQRORJ\ baVHd cRPSaQLHV. TKLV LV
dLVUXSWLQJ WKH IUHLJKW IRUZaUdLQJ PaUNHW (MRUdRU IQWHOOLJHQcH, 2020).

TKH JORbaO URad KaXOaJH PaUNHW VL]H ZaV YaOXHd aW 2811,7 bLOOLRQ USD LQ 2018 ZLWK aQ H[SHcWaWLRQ WR
JURZ aW a cRPSRXQd aQQXaO JURZWK UaWH RI 5,5 % IURP 2019 WR 2025. TKHUH KaV bHHQ a VLJQLILcaQW ULVH
LQ WKH JORbaO SURdXcWLRQ RI WUXcNV LQ OLQH ZLWK WKH LQcUHaVLQJ IUHLJKW dHPaQd IURP LQdXVWULHV VXcK aV
UHWaLOLQJ aQd PaQXIacWXULQJ. HRZHYHU, IacWRUV VXcK aV PaVVLYH VKRUWaJH RI KHaY\ YHKLcOH dULYHUV aQd
WKH KLJK H[SRVXUH RI dULYHUV WR URad WUaIILc LQMXULHV aUH OLPLWLQJ WKH JURZWK PRUH aQd PRUH. RRad
accLdHQWV RccXU dXH WR IacWRUV VXcK aV SRRU URad PaLQWHQaQcH, UaSLd PRWRUL]aWLRQ, OacN RI VaIHW\
IHaWXUHV LQ WKH YHKLcOHV, LQcUHaVLQJO\ cURZdHd URadV aQd a OacN RI SROLcH HQIRUcHPHQW. FXUWKHUPRUH,
WKH QHJaWLYH HQYLURQPHQWaO LPSacW dLHVHO HQJLQHV KaYH aQd WKH QHHd WR adKHUH WR VWULQJHQW HPLVVLRQ
QRUPV aUH aOVR H[SHcWHd WR dHcUHaVH WKH PaUNHW JURZWK (GUaQd YLHZ UHVHaUcK, 2019).
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IQ 2020, WKH JORbaO caUJR aLUOLQH LQdXVWU\ ZaV YaOXHd aW 110,8 bLOOLRQ US dROOaU aQd WKH H[SHcWaWLRQ LV
a JURZWK WR 123 bLOOLRQ US dROOaU LQ WKH \HaU RI 2021. TKHUH KaV bHHQ a JUHaW LQcUHaVH LQ WRWaO IUHLJKW
YROXPH WKH OaVW cRXSOH RI \HaUV aQd b\ 2020 WKH WRWaO YROXPH UHacKHd a WRWaO RI 54,2 PLOOLRQ PHWULc
WRQQHV (SWaWLVWa, 2021). FUHLJKW LV caUULHd LQ UniW LRad DeYiceV (ULDV) aQd RQH aLUSOaQH KaV WKH
caSacLW\ WR caUU\ 10 - 30 ULDV dHSHQdLQJ RQ WKH W\SHV RI WKH ULDV caUULHd (PHUVRQ 26, 2021). AQ
H[aPSOH RI a ULD VL]H LV WKH LD-3 UQLW LRad DHYLcH, ZKLcK KaV a Pa[LPXP QHW caSacLW\ RI 1 506
NLORJUaPV (TKRPVRQ, 2019).

Figure 4.16 UQLW LRad DHYLcHV (ULDV) (WLNLPHdLa CRPPRQV, 2008)

4.3.2.4 MaUNHW SHJPHQWaWLRQ

4.3.2.4.1 DHPRJUaSKLcV

WKHQ VHJPHQWLQJ RQ W\SH, WKH PaUNHW IRU URad aQd aLU IUHLJKW caQ bH dLYLdHd LQWR WZR W\SHV, QaPHO\
LQWHUQaWLRQaO JRRdV WUaQVSRUWaWLRQ aQd dRPHVWLc JRRdV WUaQVSRUWaWLRQ. WLWKLQ WKH URad VHJPHQW,
dRPHVWLc WUaQVSRUW LV dRPLQaWLQJ ZLWK PRUH WKaQ 60% RI WKH PaUNHW LQ 2018 (GUaQd YLHZ UHVHaUcK,
2019). TKH IOLJKW dLVWULbXWLRQ LV WKH RWKHU Za\ aURXQd ZKHUH LQWHUQaWLRQaO WUaQVSRUWaWLRQ accRXQWHd IRU
87 % LQ 2019 (IATA, 2020).

SZLWcKLQJ IRcXV WR WRWaO LQOaQd IUHLJKW LQ WKH ZRUOd, KXJH dLIIHUHQcHV bHWZHHQ cRXQWULHV aUH RbVHUYHd.
IQ daWa SURYLdHd b\ OECD, WKH WRWaO PLOOLRQ WRQQH-NLORPHWHUV IRU LQOaQd WUaQVSRUWaWLRQ LV VXPPaUL]Hd.
CKLQa LV WKH WRS cRXQWU\ LQ WHUPV RI PLOOLRQ WRQQH-NLORPHWHUV, ZLWK a WRWaO aPRXQW RI aSSUR[LPaWHO\
15,2 bLOOLRQ WRQQH-NLORPHWHUV SHU \HaU IRU 2019. TKH VHcRQd cRXQWU\ RQ WKH OLVW LV WKH UQLWHd SWaWHV
ZLWK a WRWaO aPRXQW RI 6,4 bLOOLRQ WRQQH-NLORPHWHUV (OECD, 2021). A IXOO OLVW caQ bH VHHQ LQ Table 4.7.
bHORZ.
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Table 4.7. IQOaQd TRQQH-KLORPHWHUV 2019 (OECD, 2021).

Group Inland million tonne-kilometers

CKLQa 15 249 700,00

USA 6 352 579,80

IQdLa 3 094 502,00

AXVWUaOLa 627 430,40

GHUPaQ\ 493 577,00

PROaQd 469 161,00

MH[LcR 347 733,00

TXUNH\ 336 524,00

JaSaQ 233 953,00

FUaQcH 232 406,00

IWaO\ 159 127,00

NHWKHUOaQdV 103 344,00

LLWKXaQLa 69 630,00

SZHdHQ 65 366,64

HXQJaU\ 58 596,24

C]HcK RHSXbOLc 57 858,79

AXVWULa 49 952,80

SORYaN RHSXbOLc 43 305,00

FLQOaQd 39 239,00

PRUWXJaO 33 917,20

LaWYLa 31 113,00

SZLW]HUOaQd 29 637,30

NRUZa\ 29 614,00

NHZ ZHaOaQd 29 202,34

GUHHcH 28 688,00

IUHOaQd 12 475,00

LX[HPbRXUJ 7 959,15

SORYHQLa 7 598,00

EVWRQLa 6 950,00

IcHOaQd 1 195,00

ZRRPLQJ LQ WR WKH VKaUH RI WRWaO aLU IUHLJKW dLYLdHd b\ cRQWLQHQW, WKH AVLa PacLILc UHJLRQ caQ bH
cRQVLdHUHd WR accRXQW IRU WKH JUHaWHVW VKaUH RI IUHLJKW KaQdOHd. 35,4 % RI aOO aLU IUHLJKW ZaV KaQdOHd
KHUH. IQ VHcRQd SOacH ZLWK 23,8 % RI WKH JORbaO aLU IUHLJKW VKaUH, NRUWK APHULca LV WR bH IRXQd. TKLV LV
IROORZHd YHU\ cORVHO\ b\ EXURSH ZLWK a VKaUH RI 23,3 % (IATA 2019). A cRPSOHWH VXPPaU\ caQ bH
VHHQ LQ DiagUam 4.6 bHORZ.
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Diagram 4.6. SKaUH RI TRWaO ALU FUHLJKW (IATA 2019) .

AV SUHYLRXVO\ PHQWLRQHd, a KXb-aQd-VSRNH QHWZRUN LV cRPPRQO\ XVHd IRU aLU IUHLJKW ORJLVWLcV. TKLV
UHVXOWV LQ WKH aSSHaUaQcH RI KXbV ZKLcK IRUZaUd JUHaW YROXPHV RI aLU IUHLJKW. TKH bLJJHVW KXb IRU aLU
IUHLJKW LQ WKH ZRUOd LV HRQJ KRQJ IQWHUQaWLRQaO ALUSRUW ZLWK aOPRVW 4.8 PLOOLRQ PHWULc WRQQHV KaQdOHd
LQ 2019. FRU a cRPSOHWH OLVW RI WKH 10 bLJJHVW aLU IUHLJKW KXbV, VHH DiagUam 4.7 bHORZ (IQWHUQaWLRQaO
ALUSRUW RHYLHZ, 2020). A IXOO OLVW caQ bH IRXQd LQ ASSendi[ 2.

Diagram 4.7. 10 BLJJHVW ALU FUHLJKW HXbV (IQWHUQaWLRQaO ALUSRUW RHYLHZ, 2020).

TR JHW aQ XQdHUVWaQdLQJ RI KRZ aQ aLU IUHLJKW KXb LV RSHUaWLQJ, DHL KXb LQ LHLS]LJ ZLOO bH XVHd aV aQ
H[aPSOH. TKH KXb KaQdOHd 1 147 233 WRQQHV RI caUJR LQ 2019 aQd WKH IacLOLW\ LV 2 PLOOLRQ VTXaUH
PHWHUV LQ VL]H. TKLV IUHLJKW cHQWHU LQcOXdHV a QHWZRUN RI 120 000 addUHVVHV LQ PRUH WKaQ 220
cRXQWULHV. US WR 60 aLUcUaIWV VWaUW aQd OaQd KHUH HYHU\ da\ aQd a IXOO\ aXWRPaWLc V\VWHP cRQWUROV WKH
SaUNLQJ SRVLWLRQV ZKLcK PHaQV WKaW WKH PaQXaO JXLdaQcH RI WKH UaPS PaUVKaOOV LV QRW QHHdHd
aQ\PRUH. TKH aSURQ LV cRYHULQJ aQ aUHa WKaW LV 500 000 VTXaUH PHWHUV ZLWK SaUNLQJV VSRWV IRU 52
aLUcUaIW aW a WLPH. AV VRRQ aV WKH aLUcUaIW VWaQdV VWLOO RQ LWV SaUNLQJ VSRW WKH JURXQd VWaII VWaUWV
XQORadLQJ WKH aLUcUaIW ZLWK KLJK ORadHUV aQd MXVW a VKRUW WLPH OaWHU WKH aLUcUaIW ZLOO KaYH bHHQ ORadHd
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ZLWK a QHZ IUHLJKW aIWHU ZKLcK WKH SOaQH caQ ULVH WR WKH VN\ aJaLQ. TKH ULDV aUH WUaQVSRUWHd WR WKH
ZaUHKRXVH ZLWK WRZ WUXcNV aQd WUaLOHUV.

4.3.2.4.2 OSHUaWLQJ VaULabOHV

TKH JORbaO IUHLJKW IRUZaUdLQJ PaUNHW cRQWaLQV a OaUJH QXPbHU RI SOa\HUV bXW WKH WRS 20 cRPSaQLHV
dRPLQaWH ZLWK a cRPbLQHd PaUNHW VKaUH RI 50 % (MRUdRU IQWHOOLJHQcH, 2020). IQ DiagUam 4.8 bHORZ
WKH 10 bLJJHVW IUHLJKW IRUZaUdLQJ cRPSaQLHV aUH IRXQd.

Diagram 4.8. 10 BLJJHVW FUHLJKW FRUZaUdHUV b\ TXUQRYHU (MRUdRU IQWHOOLJHQcH 2020).

APRQJ WKH OHadLQJ cRPSaQLHV ZLWKLQ WKH aLU IUHLJKW LQdXVWU\, DHL SXSSO\ CKaLQ & GORbaO
FRUZaUdLQJ LV IRXQd LQ WKH WRS RI WKH OLVW RI 2019 ZLWK ULJKW abRYH 2 PLOOLRQ PHWULc WRQQHV KaQdOHd.
TKH\ aUH IROORZHd b\ KXHKQH + NaJHO LQ VHcRQd SOacH aQd DB ScKHQNHU LQ WKLUd SRVLWLRQ. TKH WRS 25
aLU IUHLJKW IRUZaUdHUV IacHd a WRWaO dHcOLQH RI 7,8 % dXULQJ 2019 (BUHWW, 2020). A IXOO OLVW RI WKH WRS 10
cRPSaQLHV aUH VKRZQ LQ DiagUam 4.9 bHORZ.
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Diagram 4.9. 10 BLJJHVW ALU FUHLJKW CRPSaQLHV b\ VROXPH (BUHWW, 2020).

4.3.2.5 CXVWRPHU DULYHUV
LRRNLQJ aW WKH dLVWULbXWLRQ aQd IacWRUV LQIOXHQcLQJ WKH IORZ RI SURdXcWV aQd JRRdV IURP PaQXIacWXUHU
WR HQd-cXVWRPHU, dLVLQWHUPHdLaWLRQ LV LdHQWLILHd aV a WUHQd. AV PaQXIacWXUHUV VHHN WR ILQd aOWHUQaWLYH
Za\V WR LQcUHaVH WKHLU SURILWV, RZQLQJ WKHLU RZQ dLVWULbXWLRQ cKaQQHOV aSSHaUV WR VWaQd RXW. IQ a UHSRUW
IURP 2019 ZULWWHQ b\ McKLQVH\, 100 VHQLRU PaQXIacWXULQJ H[HcXWLYHV LQ WKH UQLWHd SWaWHV aQVZHUHd a
VXUYH\. TKH UHVXOWV VKRZHd WKaW dLUHcW cKaQQHOV IURP PaQXIacWXUHUV WR cXVWRPHUV ZLOO LQcUHaVH OHadLQJ
WR a dHcUHaVHd aPRXQW RI JRRdV KaQdOHd b\ UHWaLOHUV aQd dLVWULbXWRUV. TKH WLUH PaQXIacWXUHUV
BULdJHVWRQH aQd GRRd\HaU VHUYHd aV aQ H[aPSOH ZLWK WKHLU MRLQW dLVWULbXWLRQ SaUWQHUVKLS TLUHHXb
(AbdHOQRXU HW. aO, 2019). TKLV cKaQJHV WKH WUadLWLRQaO dLVWULbXWLRQ cKaLQ, b\ cXWWLQJ RXW WKH PLddOHPaQ.

OQH PaLQ IacWRU dULYLQJ WKH dHYHORSPHQW ZLWKLQ WKH LQdXVWU\ LV HQYLURQPHQWaO VXVWaLQabLOLW\. BRWK
LRJLVWLcV BHWa aQd LRJLVWLcV AOSKa KaYH LPSOHPHQWHd dHOLYHU\ ZLWK bLc\cOHV LQ OaUJHU cLWLHV aQd
aOWHUQaWLYH IXHOV LQVWHad RI dLHVHO KaV bHHQ LPSOHPHQWHd WR VRPH H[WHQW (PHUVRQ 11, 2021; PHUVRQ 12,
2021). WLWKLQ WKLV aUHa, WKHUH LV aOVR cRQVWaQW LPSURYHPHQW ZRUN ZLWK LQcUHaVLQJ WKH dHJUHH RI ILOOLQJ,
HVSHcLaOO\ RQ WKH Za\ bacN IURP WKH dHOLYHU\ ORcaWLRQ. IW LV cRPPRQ IRU cXVWRPHUV WR UHTXLUH WKH
IUHLJKW cRPSaQ\¶V acWLRQV WRZaUdV PRUH HQYLURQPHQWaOO\ IULHQdO\ aQd VXVWaLQabOH SURcHVVHV LQ WKH
RFQV PaNLQJ WKH VXVWaLQabLOLW\ WUHQd RI HcRQRPLc LQWHUHVW aV ZHOO (PHUVRQ 12, 2021). LRJLVWLcV AOSKa
2 LV LQ WKH SURcHVV RI UHSOacLQJ WKHLU IXOO cRPSaQ\ caU IOHHW ZLWK cKaUJHabOH K\bULdV aQd WKH\ aOVR KaYH
10 IXOO-VL]H MHUcHdHV SSULQWHUV WKaW aUH SRZHUHd b\ 100 % HOHcWULcLW\ WR bH SXW LQWR XVH LQ SWRcNKROP.
TKH HQWLUH LRJLVWLcV AOSKa GURXS aLPV WR bHcRPH caUbRQ dLR[LdH IUHH b\ 2050 (PHUVRQ 11, 2021).

IW LV cRPPRQ WR PHaVXUH a IUHLJKW cRPSaQ\¶V SHUIRUPaQcH b\ ORRNLQJ aW KaQdOHd VKLSPHQWV SHU
ZRUNLQJ KRXU aQd LW LV RIWHQ PHaVXUHd LQ dLIIHUHQW SaUWV RI WKH bXVLQHVV aV ZHOO. TR baOaQcH WKaW
PHaVXUHPHQW LW LV cRPPRQ WR cRPbLQH LW ZLWK PRUH TXaOLWaWLYH PHaVXUHPHQWV WR PaNH VXUH WKaW WKH
cRPSaQ\ LV NHHSLQJ XS ZLWK RWKHU VRIWHU YaOXHV OLNH TXaOLW\ IRU LQVWaQcH (PHUVRQ 12, 2021). LRJLVWLcV
AOSKa 2 KaV 200 KPIV WKaW caQ bH OLQNHd WR RQH VLQJOH VKLSPHQW (PHUVRQ 11, 2021).

IQ aQ LQWHUYLHZ ZLWK Ma[ CRQUad\, VHQLRU YLcH SUHVLdHQW IRU FUaQNIXUW ALUSRUW LQ GHUPaQ\, RQH RI WKH
NH\ dULYHUV WRZaUdV aXWRPaWLRQ ZLWKLQ WKH aLU IUHLJKW LQdXVWU\ LV WKH VWUXJJOH WR ILQd cRPSHWHQW aQd
H[SHULHQcHd SHRSOH. MU. CRQUad\ dHVcULbHV WKaW FUaQNIXUW ALUSRUW aORQH OacNV 400 - 500 HPSOR\HHV
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SHU \HaU aQd aXWRPaWLRQ ZLOO bH a NH\ dULYHU WR PaLQWaLQ SURdXcWLYLW\ aQd LQdXVWU\ JURZWK. (CaUJR
ALUSRUW & ALUOLQH SHUYLcHV, 2019).

A NH\ dULYHU IRU cRPSaQLHV ZLWKLQ WKH aLU IUHLJKW LQdXVWU\ LV WR UHdXcH cRVWV aQd RQH Za\ RI dRLQJ VR
LV WR bHWWHU RSWLPL]H WKH cRPSaQ\¶V IOHHW RI XniW lRad deYiceV (ULDV). IQLWLaWLYHV WRZaUdV a dLJLWaO
V\VWHP WR JHW cRQWURO RYHU WKH SRVLWLRQLQJ RI WKH ULDV LV cXUUHQWO\ dULYHQ b\ UQLORdH, a cRPSaQ\
RSHUaWLQJ 175,000 ULDV aURXQd WKH JORbH. A bHWWHU RSWLPL]aWLRQ RI WKLV IOHHW caQ UHVXOW LQ 10-15 %
cRVW VaYLQJV accRUdLQJ WR WKH cRPSaQ\¶V CEO BHQRLW DXPRQW (CaUJR ALUSRUW & ALUOLQH SHUYLcHV,
2019).

4.3.2.6 AXWRPaWLRQ RHadLQHVV LQ LRJLVWLcV CHQWHUV
TKH cRQcHSW RI µLQdXVWU\ 4.0¶ ZLWK aQ LQWHJUaWHd VXSSO\ cKaLQ ZLWK aOO YaOXH-addLQJ IXQcWLRQV
cRQQHcWHd WKURXJK dLJLWaOL]aWLRQ KaV OaLd WKH IRXQdaWLRQV IRU µORJLVWLcV 4.0¶ ZKLcK SUHVHQWV WUHQdV IRU
WKH IXWXUH RI ORJLVWLcV acWLYLWLHV (O]NHQ-O]HQ & YYaV, 2020). AXWRPaWHd GXLdHd VHKLcOHV (AGV) aUH
IRU LQVWaQcH XVHd LQ ZaUHKRXVHV (JXQWaPR & YLQbR, 2016). OWKHU W\SHV RI aXWRQRPRXV YHKLcOHV aUH
aOVR SUHdLcWHd WR HPHUJH UaQJLQJ IURP VPaUW dULYHU aVVLVWaQcH IXQcWLRQV aQd SOaWRRQLQJ ZKHUH VHYHUaO
aXWRPaWLc XQLWV IROORZ RQH OHad YHKLcOH dULYHQ b\ a KXPaQ bHLQJ, WR IXOO\ aXWRQRPRXV VROXWLRQV
(HRUHQbHUJ, 2017). LRJLVWLcV 4.0 LV IROORZHd b\ a bURad LPSOHPHQWaWLRQ RI aOO WHcKQRORJ\ WR LQWHJUaWH
KaQdOLQJ PaQaJHPHQW, LQIRUPaWLRQ PaQaJHPHQW, WUaQVSRUWaWLRQ PaQaJHPHQW aQd ZaUHKRXVH
PaQaJHPHQW LQ ZKaW LV caOOHd µORJLVWLc cHQWHU 4.0¶ (O]NHQ-O]HQ & YYaV, 2020). SWHSV WRZaUdV WKLV
dLUHcWLRQ caQ bH IRXQd WRda\ aOUHad\, ZLWK aXWRQRPRXV V\VWHPV IRU cRQWaLQHU XQORadLQJ LQ dLVWULbXWLRQ
cHQWHUV (BRQLQL HW. aO, 2015).

TKH XVaJH RI aXWRPaWLc URbRWV KaYH bHHQ PRUH cRPPRQ OaWHO\ LQ WKH LQdXVWU\. FRU LQVWaQcH SOaVWLc
ZUaSSLQJ URbRWV, cOHaQLQJ URbRWV aQd URbRWV dRLQJ LQYHQWRU\. TKH LQYHQWRU\ URbRWV KaYH VKRZQ WR bH
YHU\ HIILcLHQW VLQcH WKH\ caQ RSHUaWH dXULQJ WKH QLJKW aQd SHUIRUP ZaOO-WR-ZaOO cRXQWV ZKLcK LV a KXJH
VaYLQJ cRPSaUHd WR KaYLQJ HPSOR\HUV dRLQJ LW dXULQJ QLJKWV RU ZHHNHQdV. OQH JUHaW LPSURYHPHQW IRU
WKH LQdXVWU\ KaV bHHQ WKaW URbRWV WRda\ dR QRW QHHd QHZ LQIUaVWUXcWXUH LQ WHUPV RI ORRSV LQ WKH IORRU
aQd dHdLcaWHd URXWHV. IQVWHad WKH\ QRZ IXQcWLRQ LQ WKH HQYLURQPHQW WKaW aOUHad\ LV SUHVHQW. IQ JHQHUaO,
WKHUH LV a VHaUcK IRU aXWRPaWLQJ ORZ TXaOLW\ ZRUN WKaW QHHdV a ORW RI ZRUNIRUcH (PHUVRQ 20, 2021).

WKHQ LW cRPHV WR WHUPLQaO WUaIILc, WKH RSSRUWXQLWLHV IRU aXWRPaWLRQ KaYH LQcUHaVHd OaUJHO\ OaWHO\. IW LV
cRPPRQ ZLWK VWaQdaUd IRUNOLIWV WKaW aUH aXWRPaWHd WR UHdLVWULbXWH WKH JRRdV LQVLdH WKH WHUPLQaOV WR
RSWLPL]H WKH IORZV. TKH OHYHO RI aXWRPaWLRQ LQ ORJLVWLcV cHQWHUV LQ dLIIHUHQW cRXQWULHV aUH YHU\
dHSHQdHQW RQ WKH cRVWV RI SHUVRQQHO, ZKHUH cKHaSHU ZRUNIRUcHV dHcUHaVH WKH LQcLWHPHQW IRU
aXWRPaWLRQ WR dHcUHaVH WKH VaOaU\ cRVWV (PHUVRQ 23, 2021). LRRNLQJ aW ZaUHKRXVLQJ LQ SZHdHQ,
aXWRPaWLRQ KaV bHHQ IaYRXUabOH VLQcH LW KaV WKH SRWHQWLaO WR dHcUHaVH LQMXULHV, aQd ZRUNLQJ LQ
ZaUHKRXVHV LV VHHQ aV aQ H[KaXVWLQJ W\SH RI ZRUN. IQ addLWLRQ, WKH cRQYHUVaWLRQV ZLWK WKH XQLRQV KaYH
bHHQ VXccHVVIXO. AOWKRXJK LW caQ YaU\ bHWZHHQ cRXQWULHV, aOPRVW HYHU\WKLQJ LQ ZaUHKRXVLQJ LV JRLQJ
WRZaUdV aXWRPaWLRQ cRQVHTXHQWO\. TKH dHPaQd LV OaUJHU WKaQ WKH WHcKQRORJ\ VXSSO\, SXWWLQJ WKH
aXWRQRPRXV VROXWLRQ cRPSaQLHV LQ a IaYRXUabOH SRVLWLRQ (PHUVRQ 14, 2021).

IQ 2018, FUaQNIXUW ALUSRUW VWaUWHd WKH SURMHcW µSPaUW ALU CaUJR TUaLOHU (SAT)¶ ZKLcK LV a WZR-\HaU
LQLWLaWLYH WR LQcUHaVH SURcHVV HIILcLHQc\, cXW ZaLWLQJ WLPHV aV ZHOO aV RSWLPLVLQJ WKH UHVRXUcHV
aYaLOabOH. TR VXccHHd ZLWK WKH RbMHcWLYHV, aXWRQRPRXV YHKLcOHV aUH WR bH LPSOHPHQWHd IRU JURXQd
RSHUaWLRQV aQd XniW lRad deYiceV (ULD) WUaQVSRUWaWLRQ. UVLQJ caPHUaV, WKH V\VWHP KaV cRPSOHWH
cRQWURO RYHU caUJR XQLWV aQd LW caQ aXWRQRPRXVO\ UHTXHVW a WHUPLQaO WUacWRU ZKHQ a ULD LV UHad\ WR bH
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SLcNHd XS. TKH V\VWHP LV cORXd-baVHd aQd accHVVLbOH aOO WLPH YLa VPaUWSKRQH, WabOHW RU cRPSXWHU
(CaUJR ALUSRUW & ALUOLQH SHUYLcHV, 2019). AQRWKHU H[aPSOH RI WUaLOV RI aXWRQRPRXV YHKLcOHV LQ
aLUSRUWV aUH SUHVHQWHd b\ SHPcRQ LQ cROOabRUaWLRQ ZLWK gUQVN|OdVYLNV ALUSRUW ZKHUH aQ aXWRQRPRXV
YHKLcOH KaV bHHQ LPSOHPHQWHd IRU NHHSLQJ WKH UXQZa\ cOHaQ IURP VQRZ (SHPcRQ, 2021).

AW TRXORXVH-BOaJQac ALUSRUW, WKHUH LV aQRWKHU caVH RI WHVWLQJ aXWRQRPRXV VROXWLRQV LQ aQ aLUSRUW
HQYLURQPHQW. UVLQJ LIDAR, caPHUaV, GNSS aQd RdRPHWHU, WKH YHKLcOH caQ PRYH caUJR (ULDV)
aURXQd WKH aLUSRUW aXWRQRPRXVO\ aQd WKH WUaLO aLPV WR LQcUHaVH SHUIRUPaQcH RI baJJaJH IORZ aV ZHOO aV
VaIHW\. TKH WHUPLQaO WUacWRU caQ dULYH LWVHOI IURP WKH baJJaJH VRUWLQJ aUHa WR WKH aLUcUaIW, bXW RQcH WKH
YHKLcOH aSSURacKHV WKH SOaQH LW VWRSV aQd aQ RSHUaWRU WaNHV RYHU WKH cRQWURO RI WKH YHKLcOH (HaUSHU,
2019).

4.3.2.7 LRJLVWLcV CaVH SWXdLHV
Logistics Alpha 1
LRJLVWLcV AOSKa 1 LV RQH RI IRXU cRPSaQLHV RSHUaWLQJ LQ SZHdHQ ZLWKLQ LRJLVWLcV AOSKa GURXS.
LRJLVWLcV AOSKa 1 LV ILUVW aQd IRUHPRVW a 3PL cRPSaQ\ aQd WKH cRPSaQ\ RZQV VHYHUaO ZaUHKRXVHV LQ
WKH QRUdLcV RIIHULQJ VWRUaJH VROXWLRQV, cXVWRPV VHUYLcHV aQd RWKHU VHUYLcHV UHOaWHd WR ZaUHKRXVLQJ.
AccRUdLQJ WR WKH CEO, WKH WKLQJ WKaW VHSaUaWHV LRJLVWLcV AOSKa IURP WKH RWKHU WRS WLHU cRPSaQLHV LV LWV
dHWaLOV aQd cRPSaQ\ cXOWXUH (PHUVRQ 20, 2021).

LRJLVWLcV AOSKa 1 LV a PXOWLQaWLRQaO cRPSaQ\ ZLWK UHaO JORbaO SUHVHQcH, ZKLcK PHaQV WKaW WKH\ KaYH
WKH SRZHU aQd ILQaQcLaO SRVVLbLOLW\ WR bULQJ IRXUWK WHcKQLcaO VROXWLRQV aW a VcaOH WKaW VPaOOHU cRPSaQLHV
dR QRW KaYH WKH UHVRXUcHV WR dR. TKH JORbaO SUHVHQcH aOVR PHaQV WKaW WKH cRPSaQ\ caQ SURYLdH WKHLU
cOLHQWV ZLWK a JORbaO QHWZRUN RI 3PL VHUYLcHV (PHUVRQ 20, 2021).

HaYLQJ ILYH ZaUHKRXVLQJ VLWHV LQ WKH PLddOH RI SZHdHQ aQd aQRWKHU IRXU bLJ IacLOLWLHV LQ WKH VRXWKHUQ
SaUWV RI WKH cRXQWU\, LRJLVWLcV AOSKa 1 KaV a JRRd caSacLW\ VHUYLQJ WKHLU cOLHQWV. TKH cRPSaQ\ bX\V
KaXOaJH VHUYLcHV IURP aVVRcLaWHd cRQWUacWRUV, PRVWO\ IURP WKHLU VLVWHU cRPSaQ\ LRJLVWLcV AOSKa
FUHLJKW (PHUVRQ 20, 2021).

FUHLJKW LV cRPLQJ LQWR WKH ZaUHKRXVHV ZLWK WUaLOHUV IURP HLWKHU WKH cRQWLQHQW RU YLa VHa IURP AVLa. TKH
WUXcN cRPHV LQ WKURXJK WKH JaWH aQd LV dLUHcWO\ dRcNHd WR a JaWH. FURP WKHUH, SaOOHWV aUH XQORadHd aQd
WKHQ bURXJKW WR VKHOYHV LQVLdH WKH ZaUHKRXVH. TKH SURcHVV IRU JRRdV OHaYLQJ WKH ZaUHKRXVH LV WKH
VaPH, bXW LQ a UHYHUVH RUdHU. IQ VRPH caVHV, cXVWRPHUV KaYH IUHLJKW WKaW caQ bH VWRUHd LQ WKH \aUd.
AOWKRXJK, KaQdOLQJ RI JRRdV LQ WKH \aUd RXWVLdH RI WKH ZaUHKRXVHV aUH UaUH (PHUVRQ 20, 2021).

LRJLVWLcV AOSKa 1 LV cXUUHQWO\ KaYLQJ a ORZ VKaUH RI aXWRQRPRXV YHKLcOHV RSHUaWLQJ LQ WKHLU QRUdLc
IacLOLWLHV. TKHUH aUH LQLWLaWLYHV ORRNLQJ IRU aXWRQRPRXV IRUNOLIWV aQd RWKHU W\SHV RI aXWRPaWLRQ LQVLdH
WKH ZaUHKRXVHV. TKHUH aUH aOVR SURMHcWV ZKHUH VKRUW aQd UHSHWLWLYH IORZV bHWZHHQ ZaUHKRXVHV aQd a
WHUPLQaO aUH LQYHVWLJaWHd aQd WKH SRVVLbLOLW\ IRU aXWRQRPRXV WUXcNV LV HYaOXaWHd. HRZHYHU, LW LV
HVWLPaWHd WKaW WKHUH aUH a Pa[LPXP RI WKUHH WR IRXU VXcK caVHV LQ WRWaO ZLWKLQ WKH NRUdLcV UHJLRQ IRU
LRJLVWLcV AOSKa 1 aQd a Pa[LPXP RI RQH WUXcN SHU ORcaWLRQ ZLOO bH QHHdHd (PHUVRQ 20, 2021) .
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Logistics Alpha 2
LRJLVWLcV ASKa 2 ZRUNV LQ DRRU-WR-DRRU dHOLYHULHV, aOVR NQRZQ aV LQWHJUaWHd dHOLYHU\. TKH cRPSaQ\
LV acWLYH LQ PRUH WKaQ 220 cRXQWULHV aURXQd WKH ZRUOd. OXW RI WKH WRWaO YROXPH RI IUHLJKWHd JRRdV,
50% LV bXVLQHVV WR bXVLQHVV aQd WKH RWKHU 50% LV bXVLQHVV WR cRQVXPHU. A W\SLcaO dRRU-WR-dRRU
SURcHVV VWaUWV ZLWK a VHQdHU aQd a cRQWUacW ZLWK LRJLVWLcV AOSKa 2. IW LV bRWK SRVVLbOH WR LQWHJUaWH WKH
cXVWRPHU¶V RZQ RUdHU RU LQYHQWRU\ VRIWZaUH aJaLQVW WKH LRJLVWLcV AOSKa 2 V\VWHP, RU WKH cXVWRPHU caQ
XVH LRJLVWLcV AOSKa 2¶V V\VWHP dLUHcWO\. DHSHQdLQJ RQ WKH YROXPH WKaW WKH cXVWRPHU ZaQWV WR VHQd, a
bRRNLQJ LV PadH WR WKH V\VWHP aQd a IL[Hd daLO\ WLPH LV VHW IRU UHcXUULQJ SLcNXSV RU a VSHcLILc WLPH LV
VHW IRU a RQH-WLPH SLcNXS. A cRXULHU WUXcN WKHQ aUULYHV aW WKH ORcaWLRQ aQd dULYHV LW WR a LRJLVWLcV AOSKa
2 JaWHZa\ RU VHUYLcH cHQWHU ZKHUH WKH VKLSPHQW LV SURcHVVHd aQd SUHSaUHd IRU IXUWKHU LQWHUQaWLRQaO
WUaQVSRUW. FRU IUHLJKWV RXWVLdH RI SZHdHQ, LW LV HLWKHU WUaQVSRUWHd YLa SOaQH IURP AUOaQda, LaQdYHWWHU
RU gUHbUR RU LW LV WUaQVSRUWHd b\ WUXcN RYHU WKH bULdJH IURP MaOP| WR CRSHQKaJHQ. TKH QH[W VWHS LV a
UHJLRQaO KXb aQd IURP WKHUH LW LV WUaQVSRUWHd b\ SOaQH RU WUXcN WR WKH ILQaO dHVWLQaWLRQ. LRJLVWLcV AOSKa
2 RZQV 270 SOaQHV aQd WKH\ aOVR KaYH SaUWQHUHd XS ZLWK VHYHUaO cRPPHUcLaO IOLJKWV (PHUVRQ 11, 2021).

LRJLVWLcV AOSKa 2 LV XVLQJ a HXb-aQd-SSRNH PRdHO ZLWK a QXPbHU RI OaUJHU IacLOLWLHV ZKLcK WKHQ
dLVWULbXWH WR ORcaO IacLOLWLHV dHSHQdLQJ RQ WKH ILQaO dHVWLQaWLRQ. AW WKH HQd RI WKH cKaLQ WKHUH aUH VHUYLcH
cHQWHUV ZLWK caUV IRU IXUWKHU dLVWULbXWLRQ WR WKH ILQaO dHVWLQaWLRQ. TKHUH aUH LQ WRWaO 3500-4000 IacLOLWLHV
aQd WKH cRPSaQ\ LV ORcaWHd LQ HYHU\ cRXQWU\ LQ WKH ZRUOd ZKHUH LQWHUQaWLRQaO cRPSaQLHV aUH aOORZHd
WR HQWHU. TKHUH aUH WKUHH JORbaO KXbV, RQH ORcaWHd LQ HRQJ KRQJ, RQH LQ LHLS]LJ aQd RQH LQ CLQcLQQaWL
LQ WKH USA (PHUVRQ 11, 2021)

LRJLVWLcV AOSKa 2 WUXcN WHUPLQaOV KaYH YHU\ IHZ UHSHWLWLYH WUaQVSRUWaWLRQ URXWHV aQd WKHUHIRUH VPaOO
SRVVLbLOLWLHV IRU WUaQVSRUWaWLRQ aXWRPaWLRQ accRUdLQJ WR PHUVRQ 11, OSHUaWLRQaO MaQaJHU LQ SZHdHQ.
TKH WUXcNV aUULYH aW WKH IacLOLWLHV HaUO\ LQ WKH PRUQLQJ aQd aIWHU WKaW WKH\ aUH VHQW RXW LPPHdLaWHO\.
HRZHYHU, WKH SURcHVV ORRNV a bLW dLIIHUHQW LQ WKH OaUJHU aLUSRUW KXbV. HHUH, 50-60 SOaQHV dHSaUW aQd
aUULYH HYHU\ da\ aQd WKH JRRdV aUH UHWULHYHd b\ WUXcNV WKaW WUaQVSRUW WKHP bHWZHHQ dLIIHUHQW
ZaUHKRXVHV aQd WKH SOaQH SaUNLQJ VSRWV (PHUVRQ 11, 2021).

Logistics Gamma 1
LRJLVWLcV GaPPa 1 LV a SaUW RI WKH LRJLVWLcV GaPPa GURXS. TKH WHUPLQaO LQ GaPPa SXbXUb LV ILUVW
aQd IRUHPRVW OaUJH ZLWKLQ dRPHVWLc JRRdV aUULYLQJ aQd dHSaUWLQJ IURP WKH IacLOLWLHV. IW LV WKH bLJJHVW
WHUPLQaO ZLWKLQ LRJLVWLcV GaPPa LQ SZHdHQ aQd WKH IRXUWK bLJJHVW WHUPLQaO LQ EXURSH KaQdOLQJ
1.000-1.500 VKLSPHQWV HYHU\ da\. TKH WHUPLQaO LQ GaPPa SXbXUb LV RQH RI 5 WHUPLQaOV LQ SZHdHQ IRU
LQWHUQaWLRQaO JRRdV ZLWK daLO\ dHSaUWXUHV WR aOPRVW aOO cRXQWULHV LQ EXURSH. ASaUW IURP WUXcN
WUaQVSRUWV, WKH WHUPLQaO LV aOVR KaQdOLQJ VRPH aLU aQd RcHaQ IUHLJKWV. TKHLU PaLQ WaVN LV WR JaWKHU
JRRdV IURP GaPPa CLW\, PaNLQJ cRQVROLdaWLRQV aQd cRQWUROV bHIRUH VHQdLQJ LW WR RWKHU SaUWV RI
SZHdHQ. TKHUHIRUH, WKH IacLOLWLHV KaYH aOPRVW QRQH ZaUHKRXVLQJ (PHUVRQ 12, 2021).

TKH IORZ IURP RcHaQ IUHLJKW VWaUWV ZKHQ WKH WHUPLQaO JHWV a QRWLILcaWLRQ IURP WKH SRUW WKaW WKHLU
cRQWaLQHUV VRRQ ZLOO aUULYH LQ WKH SRUW. TKLV cUHaWHV WLPH IRU LRJLVWLcV GaPPa 1 WR SUHSaUH bHIRUH WKH
QH[W QRWLILcaWLRQ aUULYHV, LQdLcaWLQJ WKaW WKH RcHaQ YHVVHO KaV OHIW WKH SRUW. TKLV LV WKH VLJQaO IRU
LRJLVWLcV GaPPa 1 WR VHQd WUXcNV WR JR aQd SLcN XS WKH cRQWaLQHUV, dHOLYHU WKHP WR WKH IacLOLW\ ZKHUH
WKH\ aUH HPSWLHd aIWHU bHLQJ dRcNHd. TKH dLVWaQcH bHWZHHQ WKH WHUPLQaO aQd WKH SRUW LV bHWZHHQ 10 aQd
15 NLORPHWHUV aQd aSSUR[LPaWHO\ 10-15 cRQWaLQHUV aUH aUULYLQJ HYHU\ da\ aOWKRXJK WKaW QXPbHU YaULHV
JUHaWO\ RYHU WKH VHaVRQV. TKH URad IURP WKH WHUPLQaO WR WKH SRUW LV a SXbOLc URad (PHUVRQ 12, 2021).
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BRWK ZKHQ WUXcNV aUULYH ZLWK cRQWaLQHUV IURP RcHaQ IUHLJKW aQd URad IUHLJKW, LW LV cRPPRQ WKaW WKH
WUXcN OHaYHV aIWHU WKH cRQWaLQHU KaV bHHQ dRcNHd WR PaNH LW SRVVLbOH IRU WKH WUXcN WR cRQWLQXH LWV URXWH
ZKLOH WKH cRQWaLQHU LV bHLQJ HPSWLHd. TKLV cUHaWHV a QHHd IRU WUaQVSRUWaWLRQ RI HPSW\ cRQWaLQHUV ZLWKLQ
WKH IHQcHd WHUPLQaO aUHa. FRU WKLV WaVN WKH WHUPLQaO KaV RQH WXJ WUacWRU WKaW LV HVWLPaWHd WR SHUIRUP
20-30 cRQWaLQHU PRYHV SHU da\ aV aQ aYHUaJH RYHU RQH \HaU. TKH IacLOLW\ KaV RQH RI WKRVH WXJ WUacWRUV
RSHUaWLQJ 24 KRXUV a da\, 6 da\V a ZHHN. TR SXW WKLV IORZ LQ SHUVSHcWLYH, bHWZHHQ 3 WR 5 % RI WKH
cRQWaLQHUV QHHd WR bH PRYHd ZLWKLQ WKH IacLOLWLHV (PHUVRQ 12, 2021).

Logistics Gamma 2
LRJLVWLcV GaPPa 2 LV a 4PL cRPSaQ\ ZLWKLQ WKH LRJLVWLcV GaPPa GURXS. TKH cRPSaQ\ LV cORVHO\
OLQNHd WR LRJLVWLcV GaPPa GURXS aV a cRPSaQ\, bXW aW WKH VaPH WLPH RSHUaWLQJ aV aQ LQdHSHQdHQW
cRPSaQ\ LQ WHUPV RI ZKLcK WUaQVSRUWHUV WR cKRRVH. TKH cRPSaQ\ ZRUNV ZLWK a IHZ VHOHcWHd, OaUJH
cOLHQWV aQd aUH VHUYLQJ aV WKHLU LQWHUQaO ORJLVWLcV dHSaUWPHQW (PHUVRQ 23, 2021).

LRJLVWLcV GaPPa 2 dRHV QRW RZQ aQ\ IacLOLWLHV, YHKLcOHV RU RWKHU LQIUaVWUXcWXUH. IQVWHad, WKH IRcXV LV
VHW WRZaUdV bHLQJ a QHWZRUN SURYLdHU WaLORULQJ XQLTXH VROXWLRQV IRU HYHU\ cOLHQW. TR VROYH WKLV,
LRJLVWLcV GaPPa 2 bX\V WUaQVSRUW VHUYLcHV RQ WKH PaUNHW. TKH cRPSaQ\ ZRUNV PRVWO\ ZLWK caUJR
URXWLQJ aQd VXSSO\ cKaLQ PaQaJHPHQW (PHUVRQ 23, 2021).

LRJLVWLcV GaPPa 2 KaV WKUHH RIILcHV LQcOXdLQJ GRWKHQbXUJ, MaOP| aQd GHUPaQ\. EYHU\ RIILcH VHUYHV
cOLHQWV IURP dLIIHUHQW LQdXVWULHV, ZKHUH IRU H[aPSOH GRWKHQbXUJ LV VSHcLaOLVHd WRZaUdV cXVWRPHUV LQ
WKH HQJLQHHULQJ LQdXVWU\. LRJLVWLcV GaPPa 2 ZRUNV aOPRVW RQO\ ZLWK B2B cOLHQWV (PHUVRQ 23, 2021).

Logistics Delta
LRJLVWLcV DHOWa LV RQH aPRQJ WKUHH caUJR KaQdOLQJ cRPSaQLHV IRU aLU IUHLJKW aW ALUSRUW 1. TKH
cRPSaQ\ QRUPaOO\ KaQdOHV URXJKO\ IRXU bLJ WUaQVaWOaQWLc aLUSOaQHV SHU da\, WRJHWKHU ZLWK 40 RWKHU
aLUSOaQHV ZLWK IUHLJKW WKaW LV caUULHd LQ UHJXOaU OLQHV. IQ WRWaO WKLV VXPV XS WR aURXQd 100 WR 150 XniW
lRad deYiceV (ULDV) KaQdOHd SHU da\. DXH WR WKH SaQdHPLc, WKLV QXPbHU LV cXUUHQWO\ ó RI ZKaW LW XVHd
WR bH. OQH bLJ IUHLJKWOLQHU KaV WKH caSacLW\ RI caUU\LQJ 10 WR 40 ULDV dHSHQdLQJ RQ WKH W\SH RI ULD
(PHUVRQ 26, 2021).

WKHQ a SOaQH aUULYHV aW WKH aLUSRUW LW LV XQORadHd b\ WKH JURXQd VHUYLcH WHaP, ZKLcK aOVR KaQdOHV
OXJJaJH. TKLV LV a SURcHVV ZKLcK QRUPaOO\ WaNHV 30 PLQXWHV. OQcH WKH caUJR LV RXWVLdH RI WKH aLUOLQH, LW
LV WUaQVSRUWHd XVLQJ WHUPLQaO WUacWRUV WR WKH cRUUHcW WHUPLQaO IRU IXUWKHU KaQdOLQJ. THUPLQaO WUacWRUV aUH
cXUUHQWO\ OLPLWHd WR SXOO ILYH VHSaUaWH ULDV aW WKH VaPH WLPH (PHUVRQ 26, 2021). THUPLQaO WUacWRUV
IURP WKH PaQXIacWXUHU KaOPaU aUH XVHd aQd WKH\ cRVW URXJKO\ 30.000 SEK SHU PRQWK LQcOXdLQJ
OHaVLQJ aQd VHUYLcH aQd WKH IXHO cRQVXPSWLRQ LV aURXQd 7 OLWHUV SHU KRXU (VHKLcOH CRPSaQ\, 2021).
TKH WUaQVSRUW IURP WKH SOaQH WR WKH WHUPLQaO XVXaOO\ WaNHV aURXQd ILYH WR ILIWHHQ PLQXWHV aQd WKH
dLVWaQcH LV LQ WKH UaQJH RI RQH WR WZR NLORPHWHUV. TKH WUaQVSRUWaWLRQ LV dRQH cRPSOHWHO\ LQVLdH WKH
JaWHd aUHa RI WKH aLUSRUW. WKHQ WKH IUHLJKW aUULYHV aW WKH WHUPLQaO LW LV dURSSHd b\ WKH JURXQd VHUYLcH
WHaP aQd WKH caUJR LV WKHQ IXUWKHU KaQdOHd, UHJLVWHUHd aQd VWRUHd LQ WKH ZaLWLQJ IRU WKH RZQHU WR SLcN LW
XS (PHUVRQ 26, 2021).
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4.3.3 MaQXIacWXULQJ CRPSaQLHV

4.3.3.1 MaQXIacWXULQJ CRPSaQ\ OSHUaWLRQV
MaQXIacWXULQJ cRPSaQLHV aUH dHILQHd aV cRPSaQLHV WKaW SURdXcH aQ acWXaO SURdXcW IURP UaZ PaWHULaOV
aQd LQSXW cRPSRQHQWV. SLQcH WKH IORZV aUH KLJKO\ cXVWRPL]Hd baVHd RQ WKH VSHcLILc IacLOLW\, QR JHQHUaO
RSHUaWLRQ ZLOO bH dHVcULbHd (ObHUOR, 2021).

4.3.3.2 MaUNHW SL]H
TKH ZRUOd PaQXIacWXULQJ PaUNHW VL]H caQ bH HVWLPaWHd WR 13,7 WULOOLRQ USD. TKH PaQXIacWXULQJ
LQdXVWU\ LQ SZHdHQ caQ bH HVWLPaWHd WR 74 BLOOLRQ USD (IUHQa, 2021). IW LV VHHQ aV WKH bacNbRQH RI WKH
SZHdLVK HcRQRP\ cRQWULbXWLQJ WR 14 % RI WKH WRWaO GDP. TKLV caQ bH cRPSaUHd WR WKH UQLWHd SWaWHV
ZKHUH WKH PaQXIacWXULQJ LQdXVWU\ LV 10,5 % RI WKH GDP aQd WKH UQLWHd KLQJdRP ZKHUH WKH
SHUcHQWaJH LV 10 %. TKH PaQXIacWXULQJ LQdXVWU\ LQ SZHdHQ dLUHcWO\ HPSOR\V aURXQd 530,000 SHRSOH
ZKLcK LV 11% RI WKH WRWaO ZRUNIRUcH (BXVLQHVV SZHdHQ, 2018)

4.3.3.3 MaUNHW SHJPHQW

4.3.3.4.1 DHPRJUaSKLcV

MRUH WKaQ 60 % RI WKH WRWaO PaUNHW YaOXH cRPHV IURP WKH WRS ILYH PaQXIacWXULQJ cRXQWULHV, QaPHO\
CKLQa, WKH UQLWHd SWaWHV, JaSaQ, GHUPaQ\ aQd SRXWK KRUHa. LRRNLQJ aW WKH cRQWLQHQWV, AVLa LV bHLQJ
WKH bLJJHVW cRQWULbXWRU ZLWK 52% RI WKH PaUNHW VL]H. EXURSH LV RQ VHcRQd SOacH ZLWK 22 % IROORZHd b\
NRUWK APHULca aW 18%. OcHaQLa, AIULca aQd SRXWK APHULca WRJHWKHU cRQVWLWXWH WKH OaVW 8 % (IUHQa,
2021).  A PRUH dHWaLOHd YLVXaOLVaWLRQ RI WKLV dLVWULbXWLRQ LV VKRZQ bHORZ LQ DiagUam 4.10.

Diagram 4.10. TKH CRQWLQHQWV¶ SKaUH RI WKH GORbaO MaQXIacWXULQJ MaUNHW (IUHQa, 2021)

4.3.3.4.2 OSHUaWLRQaO YaULabOHV

IQ SZHdHQ, WKH WHQ OaUJHVW VHcWRUV ZLWKLQ PaQXIacWXULQJ PaNH XS 89 % RI WKH WRWaO PaUNHW YaOXH. TKH
OaUJHVW VHcWRU ZLWKLQ WKLV LQdXVWU\ LV MRWRU VHKLcOHV, ZLWK 17 % RI WKH PaUNHW YaOXH,  HPSOR\LQJ 17 %
RI WKH WRWaO HPSOR\PHQW ZLWKLQ PaQXIacWXULQJ. TKH VHcRQd VHcWRU RQ WKH OLVW LV MHWaOV, ZLWK 13 % RI
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WKH PaUNHW aQd 12,8 % RI WKH WRWaO HPSOR\PHQW ZLWKLQ PaQXIacWXULQJ. TKH MacKLQHU\ aQd ETXLSPHQW
VHcWRU LV LQ WKLUd SOacH, ZLWK 13 % RI WKH PaUNHW YaOXH aQd 12,8 % RI WKH WRWaO HPSOR\PHQW LQ
PaQXIacWXULQJ (BXVLQHVV SZHdHQ, 2018). IQ DiagUam 4.11 bHORZ, aQ RYHUYLHZ RI WKH dLIIHUHQW VHcWRUV
aQd WKHLU VKaUH RI WKH WRWaO PaUNHW YaOXH LV VKRZQ.

Diagram 4.11. 10 BLJJHVW SHcWRUV aQd MaUNHW SKaUHV LQ SZHdHQ (BXVLQHVV SZHdHQ, 2018)

4.3.3.4 CXVWRPHU DULYHUV
CRVWV aUH RQH RI WKH PaLQ dULYHUV IRU WKH adaSWaWLRQ RI QHZ WHcKQRORJ\ aQd a ORW RI LQYHVWPHQW
dHcLVLRQV WKaW aUH PadH ZLWKLQ WKH LQdXVWU\ IRcXV RQ LPSURYLQJ WKH bRWWRP OLQH (PHUVRQ 1, 2021). OQH
WUHQd LdHQWLILHd LV WR acKLHYH WKLV LV dLJLWaOL]aWLRQ. WLWK a cRQQHcWHd IacLOLW\, PacKLQH OHaUQLQJ caQ bH
XVHd WR OHW WKH PacKLQHV ³OHaUQ´ aQd PLPLc SUHYLRXV ZRUN URXWLQHV (PHUVRQ 1, 2021). AUWLILcLaO
IQWHOOLJHQcH (AI) caQ bH XVHd WR aQaO\VH daWa IURP SURdXcWLRQ SURcHVVHV LQ RUdHU WR SUHdLcW
PaLQWHQaQcH aQd UHdXcH cRVWO\ dRZQWLPH (PHUVRQ 22, 2021; PHUVRQ 15, 2021). BHWWHU aQaO\VLV aQd
YLVXaOL]aWLRQ RI daWa caQ aOVR KHOS WR LPSURYH IRUHcaVWLQJ aQd RSWLPL]H SURdXcWLYLW\ aQd VWRUaJH
(PHUVRQ 15, 2021).

SXVWaLQabLOLW\ caQ bH cRQVLdHUHd aV aQRWKHU cXVWRPHU dULYHU  (PHUVRQ 0, 2021; PHUVRQ 10, 2021)
(PHUVRQ 15, 2021). TKHUH LV IRcXV IRU bRWK cRPSaQLHV aQd SURdXcWV WR bH VXVWaLQabOH, RU aW OHaVW QRW
LQcUHaVH WKH SUHVVXUH SXW RQ WKH cOLPaWH (PHUVRQ 10, 2021). AQRWKHU UHaVRQ IRU IRcXVLQJ RQ
VXVWaLQabLOLW\ LV WR aWWUacW QHZ WaOHQWV, VLQcH WKLV LV aQ LPSRUWaQW YaULabOH ZKHQ \RXQJHU JHQHUaWLRQV aUH
cKRRVLQJ WKHLU IXWXUH HPSOR\HU (PHUVRQ 15, 2021). OQH UHVXOW RI WKH VXVWaLQabLOLW\ dULYHU LV
HOHcWULILcaWLRQ (PHUVRQ 10, 2021). AQRWKHU H[aPSOH LV WKH ZRUN WRZaUdV VXVWaLQabOH aQd UHQHZabOH UaZ
PaWHULaOV, aV ZHOO aV IRcXV WRZaUdV UHc\cOabLOLW\ (PHUVRQ 1, 2021).

YRXQJHU JHQHUaWLRQV WHQd WR QHJOHcW PaQXaO OabRXU ZKLcK SXWV SUHVVXUH RQ WKH LQdXVWU\ WRZaUdV
aXWRPaWLRQ (PHUVRQ 15, 2021). IQcHQWLYHV WRZaUdV aXWRPaWLRQ caQ bH IRXQd LQ ZaUHKRXVLQJ (PHUVRQ
10, 2021), aURXQd PaQXIacWXULQJ acWLYLWLHV (PHUVRQ 0, 2021; PHUVRQ 15, 2021) aQd IRU LQWHUQaO
WUaQVSRUW ZLWKLQ WKH IacLOLW\ (LLQdbOad, 2021; PHUVRQ 10, 2021; PHUVRQ 15, 2021).

68



CRPSHWLWLYHQHVV LV RQH dULYHU LQIOXHQcLQJ LQYHVWPHQWV ZLWKLQ cRPSaQLHV. BHLQJ abOH WR bH WKH ILUVW
cRPSaQ\ LPSOHPHQWLQJ QHZ WHcKQRORJ\ RU QHZ LQQRYaWLRQV PLJKW cUHaWH aQ HdJH RYHU cRPSHWLWRUV
(PHUVRQ 22, 2021).

4.3.3.5 AXWRPaWLRQ RHadLQHVV
AXWRPaWLRQ UHadLQHVV ZLWKLQ WKH PaQXIacWXULQJ LQdXVWU\ LV UaWKHU KLJK. IQdXVWULaO URbRWV KaYH bHHQ a
WRSLc RI dLVcXVVLRQ VLQcH 1960 aQd dLIIHUHQW W\SHV RI aXWRPaWLRQ KaV KHOSHd WR LPSURYH VaIHW\, VKRUWHQ
OabRXU ZRUNZHHN KRXUV, LQcUHaVHd HIILcLHQc\ aQd SURdXcWLYLW\ WR QaPH a IHZ adYaQWaJHV. IQ PRdHUQ
PaQXIacWXULQJ IacLOLWLHV, aXWRPaWLRQ caQ IRU H[aPSOH, bH IRXQd LQ IXOO\ aXWRPaWHd SURdXcWLRQ OLQHV,
aXWRPaWHd aVVHPbO\ acWLYLWLHV aQd LQ PaWHULaO-KaQdOLQJ aSSOLcaWLRQV (GURRYHU, 2020).

AXWRPaWLRQ IRU PaWHULaO KaQdOLQJ aQd LQWHUQaO ORJLVWLcV LV UaWKHU KLJK. AXWRPaWLc GXLdHd VHKLcOHV
(AGVV) aUH RIWHQ XVHd IRU dLIIHUHQW IORZV LQVLdH a SURdXcWLRQ IacLOLW\, IRU H[aPSOH bHWZHHQ WZR
dLIIHUHQW SURdXcWLRQ acWLYLWLHV (PHUVRQ 10, 2021) (PHUVRQ 15, 2021). TKHUH aUH aOVR caVHV ZKHUH
aXWRPaWLc IRUNOLIWV aUH XVHd WR WUaQVSRUW PaWHULaO (PHUVRQ 1, 2021).

RHVWULcWLRQV IRU LPSOHPHQWLQJ aXWRQRPRXV YHKLcOHV aUH IRXQd UHOaWLQJ WR WKH SK\VLcaO Oa\RXW RI WKH
IacLOLWLHV. SPaOO aUHaV ZKHUH PacKLQHV aQd OabRXU ZRUN aORQJVLdH HacK RWKHU LV RQH SRWHQWLaO baUULHU
IRU WKH LPSOHPHQWaWLRQ RI aXWRQRPRXV VROXWLRQV (PHUVRQ 1, 2021) (PHUVRQ17, 2021).

4.3.3.6 CaVH SWXdLHV MaQXIacWXULQJ CRPSaQLHV

4.3.3.6.1 ManXfacWXUing AlSha

Alpha CiW\ 1
IQ MaQXIacWXULQJ AOSKa¶V IacWRU\ LQ AOSKa CLW\ 1, RQH RI WKH SURdXcWV WKaW aUH PaQXIacWXUHd aUH
PHcKaQLcaO SXOS. TKH SURcHVV LV VWaUWHd ZLWK WLPbHU aUULYLQJ WR WKH IacLOLWLHV ZKHUH LW LV UHWULHYHd ZLWK
a ZKHHO ORadHU IURP WKH WLPbHU WUXcNV. TKH WUHHV aUH OaLd RXW LQ a OXPbHU \aUd ZKHUH WKH\ aUH VRUWHd b\
VSHcLHV. AIWHU WKaW LW LV SURcHVVHd LQ VHYHUaO Za\V LQVLdH WKH IacLOLWLHV LQcOXdLQJ bRWK PHcKaQLcaO aQd
cKHPLcaO SURcHdXUHV bHIRUH LW JRHV RQ WR bHcRPH caUdbRaUd PaWHULaO. AOO RI WKRVH VWHSV aUH WaNLQJ
SOacH LQVLdH WKH VaPH IacWRU\. A WRWaO RI 450 000 WRQV RI caUdbRaUd LV SURdXcHd HYHU\ \HaU (PHUVRQ 22,
2021).

WKHQ LW cRPHV WR VKRUWHU, UHSHWLWLYH WUaQVSRUWaWLRQV LQ WKLV IacLOLW\, WKHUH aUH VHYHUaO. FRU WKH LQWHUQaO
KaQdOLQJ RI ZRRd, WKHUH aUH ZKHHO ORadHUV ZLWK cOaZV KaQdOLQJ PRVW RI WKH SURcHVVHV. TKH dLVWaQcHV
aUH XS WR a IHZ KXQdUHd PHWHUV VLQcH WKH OXPbHU\aUd LV UaWKHU VPaOO LQ cRPSaULVRQ ZLWK RWKHU IacLOLWLHV
ZLWKLQ PaQXIacWXULQJ AOSKa WKaW PRVWO\ aUH ORcaWHd LQ FLQOaQd. TKH dLVWaQcHV LQ WKLV caVH aUH YHU\
VKRUW, aQd WKH SUHcLVLRQ UHTXLUHPHQWV aUH YHU\ KLJK. WLWKLQ WKH SURdXcWLRQ, WKH dLVWaQcHV WKH PaWHULaO
WUaYHOV LV KaQdOHd b\ AGVV. TKH IacLOLWLHV aOVR KaYH UaLOV SXOOHd aOO WKH Za\ WR WKH XQORadLQJ cHQWHU IRU
WUaLQ WUaQVSRUWaWLRQ. FRU WKH PaWHULaO WKaW OHaYHV ZLWK WUXcN, WKHUH LV a VROXWLRQ ZKHUH H[WHUQaO WUXcNV
caQ dRcN WR WKH IacLOLWLHV ZKHUH WKH ORadLQJ LV KaQdOHd b\ IRUNOLIWV. IQ addLWLRQ, WKHUH LV a WUaQVSRUWaWLRQ
IORZ ZKHUH WUXcNV cRPH aQd SLcN XS VOXdJH IURP WKH SURdXcWLRQ SURcHVV. TKHVH WUXcNV WKHQ dULYH IURP
AOSKa CLW\ 1 WR a QHaUb\ ORcaWLRQ, a dLVWaQcH RI 20-30 NLORPHWHUV. 45 WRQQHV aUH cUHaWHd HYHU\ \HaU LQ
WKH SURcHVV, ZKHUH VRPH RI LW LV UHXVHd LQ WKH SURcHVV ZKLcK OHadV WR a WRWaO YROXPH RI 10 WRQQHV SHU
\HaU WKaW LV WUaQVSRUWHd bHWZHHQ WKHVH ORcaWLRQV (PHUVRQ 22, 2021).
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Alpha CiW\ 2
MaQXIacWXULQJ AOSKa¶V IacLOLW\ LQ AOSKa CLW\ 2 LV, MXVW OLNH AOSKa CLW\ 1, SURdXcLQJ SXOS IURP WLPbHU.
TKH JHQHUaO SURcHVV LV TXLWH VLPLOaU, bXW AOSKa CLW\ 2 LV aOVR SURdXcLQJ caUdbRaUd SaSHU IURP WKH
SXOS, ZKLcK LV WKHQ cXW LQWR UROOV RI SaSHU, ZKLcK LV UHIHUUHd WR aV ³cXVWRPHU UROOV´. MaQXIacWXULQJ
AOSKa CLW\ 2 SURdXcHV 932.000 PHWULc WRQQHV RI ILQLVKHd JRRdV SHU \HaU (PHUVRQ 1, 2021).

MaQXIacWXULQJ AOSKa 2 KaV a WHaP RI 70 HPSOR\HHV UHVSRQVLbOH IRU WKH KaQdOLQJ SURcHVV RI ILQLVKHd
JRRdV. TKLV dLYLVLRQ KaV PL[Hd aUHaV RI UHVSRQVLbLOLW\ UaQJLQJ IURP WUaQVSRUWaWLRQ IURP WKH ZaUHKRXVH
WR WUaLQ, SacNaJLQJ JRRdV, ORadLQJ WUXcNV aQd dHOLYHULQJ ILQLVKHd cXVWRPHU UROOV IURP MaQXIacWXULQJ
BHWa. MaQXIacWXULQJ BHWa UHQWV SURdXcWLRQ IacLOLWLHV ZLWKLQ MaQXIacWXULQJ AOSKa¶V SURdXcWLRQ aUHa
(PHUVRQ 1, 2021).

GHQHUaOO\ VSHaNLQJ WKHUH aUH WKUHH W\SHV RI IORZV RI JRRdV WKaW aUH JRLQJ RXW IURP WKH ZaUHKRXVH. TKH
ILUVW RSWLRQ LV WR OHaYH WKH IacLOLW\ YLa WUaLQ. TKLV LV WKH caVH IRU URXJKO\ 40 % RI aOO IUHLJKW. HHUH, WKH
cXVWRPHU UROOV aUH SacNaJHd LQWR ³CQ bR[HV´, ZKLcK LV a VSHcLaOLVHd cRQWaLQHU PadH IRU
MaQXIacWXULQJ AOSKa. TKH cRQWaLQHU LV VOLJKWO\ OaUJHU WKaQ a 40-IHHW VWaQdaUd cRQWaLQHU aQd WKH
dLVWaQcH bHWZHHQ WKH ZaUHKRXVH aQd WKH ORadLQJ aUHa LV YHU\ VKRUW (aURXQd 15 PHWHUV). TKH VHcRQd
RSWLRQ LV WR WUaQVSRUW WKH JRRdV XVLQJ WUXcNV WR WKH AOSKa CLW\ THUPLQaO; a QHaUb\ dLVWULbXWLRQ cHQWHU.
AbRXW 60 % RI aOO SURdXcHd PaWHULaO LV WUaQVSRUWHd WKLV 8 NLORPHWHU URXWH aQd IRXU WUXcNV RSHUaWH 18
KRXUV SHU da\, HYHU\da\ WR PHHW WKH QHHdV RI WKH SURdXcWLRQ IacLOLW\. IQ WRWaO, 15 SHRSOH aUH HPSOR\Hd
WR dULYH WKLV URXWH. FLQaOO\, WKHUH LV RQH IORZ RI JRRdV ZKHUH MaQXIacWXULQJ AOSKa PRYHV ILQLVKHd
JRRdV LQWHUQaOO\ IURP MaQXIacWXULQJ BHWa¶V SURdXcWLRQ OaQH WR a ZaUHKRXVH LQ WKH YHU\ HQd RI WKH
SURdXcWLRQ aUHa. AURXQd 40.000 PHWULc WRQQHV aUH dULYHQ WKLV LQWHUQaO URXWH ZLWKLQ WKH IacLOLW\
(aSSUR[LPaWHO\ 500 - 600 PHWHUV) HYHU\ \HaU aQd IRU WKLV, WHUPLQaO WUacWRUV aUH XVHd (PHUVRQ 1, 2021).

MaQXIacWXULQJ AOSKa CLW\ 2 KaV a WRWaO RI 24 HPSOR\HHV ZRUNLQJ ZLWK LQWHUQaO WUaQVSRUW LQ WKH \aUd.
TKHVH SHRSOH ZRUN VKLIWV aURXQd WKH cORcN LQ WHaPV ZLWK 4 SHRSOH LQ HYHU\ VKLIW. AddLWLRQaOO\, WKHUH
aUH aQRWKHU 4 SHRSOH WKaW ZRUN da\WLPH. TKHVH SHRSOH VKaUH WKH WaVNV RI dULYLQJ IRUNOLIW, WHUPLQaO
WUacWRUV aQd RWKHU PaWHULaO KaQdOLQJ LQ WKH \aUd (PHUVRQ 1, 2021).

AXWRQRPRXV YHKLcOHV LV VRPHWKLQJ WKaW KaV bHHQ dLVcXVVHd VHYHUaO WLPHV aW MaQXIacWXULQJ AOSKa CLW\
2 aQd dLVcXVVLRQV KaYH bHHQ KHOd UHJaUdLQJ aXWRPaWLc IRUNOLIWV, AGVV aQd RWKHU aXWRQRPRXV
VROXWLRQV. AOWKRXJK, WKH cRQcOXVLRQ LV RIWHQ WKaW WKH aUHa LV YHU\ cURZdHd ZLWK SHRSOH ZRUNLQJ
aORQJVLdH WKH YHKLcOHV. TKHUH LV aOVR a SHUcHSWLRQ WKaW WKH WHcKQRORJ\ LV QRW PaWXUH HQRXJK \HW (PHUVRQ
1, 2021).

4.3.3.6.2 ManXfacWXUing BeWa

MaQXIacWXULQJ BHWa LQ AOSKa CLW\ 2 JHWV WKHLU UaZ PaWHULaO IURP dLIIHUHQW VXSSOLHUV ZKHUH 95 % LV
cRPLQJ IURP WKH QHLJKbRXU, MaQXIacWXULQJ AOSKa. TKH PaWHULaO IURP MaQXIacWXULQJ AOSKa LV
dHOLYHUHd YLa aQ AGV VROXWLRQ IURP MaQXIacWXULQJ AOSKa WR MaQXIacWXULQJ BHWa¶V ZaUHKRXVH. TKLV
dLVWaQcH LV aURXQd 100 PHWHU aQd WKH WUaQVSRUW LV JRLQJ LQVLdH aOO WKH Za\. TKH UHVW RI WKH PaWHULaO
aUULYHV ZLWK WUXcNV WR a ORadLQJ aUHa bHIRUH LW LV dULYHQ WKH OaVW 20 PHWHUV WR WKH PacKLQHV. IQVLdH WKH
IacLOLW\ WKH PaLQ SURcHVV LV WR OaPLQaWH SaSHU UROOV ZLWK dLIIHUHQW SURcHVVHV dHSHQdLQJ RQ ZKLcK W\SH
RI SacNaJLQJ LW LV JRLQJ WR bHcRPH. WKHQ WKH SaSHU LV OaPLQaWHd LW LV WUaQVSRUWHd YLa a cRQYH\RU WR a
ORadLQJ aUHa ZKHUH LW OaWHU LV WUaQVSRUWHd YLa WUXcNV WR aQ LQWHUPHdLaWH ZaUHKRXVH 500-600 PHWHUV
aZa\, VWLOO ZLWKLQ WKH IHQcHd aUHa. MaQXIacWXULQJ BHWa aOVR KaV a IacLOLW\ LQ BHWa CLW\ WKaW PaNHV
RUdHUV IURP WKH VaPH ZaUHKRXVH, aQd WKH PaWHULaO LV WUaQVSRUWHd YLa WUXcNV IURP WKH PLddOH ZaUHKRXVH
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WR BHWa CLW\. TKH dLVWaQcH bHWZHHQ BHWa CLW\ aQd AOSKa CLW\ 2 LV 80 NP aQd 10 WUXcNV aUH XVHd IRU WKH
WUaQVSRUWaWLRQ.

GORbaOO\, MaQXIacWXULQJ BHWa KaV 50 IacWRULHV aQd 10 RI WKHP aUH ORcaWHd LQ EXURSH. TKH IacWRULHV
YaU\ LQ VL]H VLQcH WKH\ SURdXcH SURdXcWV WKaW dLIIHU a bLW IURP HacK RWKHU ZLWK dLIIHUHQW dHPaQdV. OXW
RI WKH IacWRULHV, WKH RQH LQ AOSKa CLW\ 2 LV LQ WKH ORZHU WKLUd ZKHQ LW cRPHV WR SURdXcHd YROXPH. TKH
IacWRULHV LQ BHWa CLW\ aQd AOSKa CLW\ 2 WRJHWKHU SURdXcH 2 bLOOLRQ XQLWV HYHU\ \HaU, ZKLcK LV aURXQd
1% RI WKH WRWaO XQLWV SURdXcHd LQ MaQXIacWXULQJ BHWa HYHU\ \HaU. TKH bLJJHVW cRVW IRU WKRVH IacWRULHV
aUH b\ IaU HPSOR\HH cRVWV, bHLQJ 80% RI WKH WRWaO cRVWV (PHUVRQ 10, 2021).

4.3.3.6.3 ManXfacWXUing ZeWa

AW MaQXIacWXULQJ ZHWa, JRRdV aUH aUULYLQJ aW WKH IacLOLWLHV aQd VWRUHd LQ aQ LQWHUQaO ZaUHKRXVH. IW LV
WKHQ WUaQVSRUWHd b\ a WUXcN WR WKH SURdXcWLRQ OLQH ZKHUH LW JRHV WKURXJK YaULRXV SURcHVVHV. WKHQ LW
cRPHV WR WUaQVSRUWaWLRQV ZLWKLQ WKH IacLOLWLHV, WKHUH LV RQH IORZ LQVLdH ZKHUH WKH JRRdV aUH bHLQJ
WUaQVSRUWHd b\ a WUacWRU WKaW LV SXOOLQJ a WUaLOHU. TKH dLVWaQcH IRU WKLV IORZ LV aSSUR[LPaWHO\ 75 PHWHUV.
OQcH WKH JRRdV aUH ILQLVKHd, WKH\ aUH WUaQVSRUWHd IURP WKH SURdXcWLRQ IacLOLW\ WR a ZaUHKRXVH, a
dLVWaQcH WKaW LV 200 PHWHUV. TKLV WUaQVSRUW LV KaQdOHd b\ WUXcNV. TKH KaQdOLQJ RI PaWHULaO LQ WKH IacLOLW\
\aUd LV aOO KaQdOHd b\ IRUNOLIWV.

MaQXIacWXULQJ ZHWa RQcH WULHd WR aXWRPaWH IORZV LQVLdH WKH IacLOLWLHV ZLWK aQ AGV, bXW WKH LQLWLaWLYH
IaLOHd. TKH UHaVRQ ZaV WKaW WRR PaQ\ WKLQJV ZHUH JRLQJ RQ LQ WKH aUHa WKH AGV ZaV VXSSRVHd WR
RSHUaWH LQ, ZLWK a ORW RI HPSOR\HHV RQ WKH JURXQd. TKH IacLOLW\ LQ ZHWa CLW\ LV WKH bLJJHVW IacLOLW\
MaQXIacWXULQJ ZHWa KaV, WRJHWKHU ZLWK a IacLOLW\ LQ CKLQa. TKH RWKHU IacLOLWLHV LQ SZHdHQ aUH VPaOOHU
(PHUVRQ 17, 2021).

4.3.3.6.4 ManXfacWXUing DelWa

DelWa CiW\ 1
³RRWaU\´ LV RQH RXW RI WKUHH SURdXcWLRQ XQLWV LQ MaQXIacWXULQJV DHOWa¶V IacWRU\ LQ DHOWa CLW\ 1.
³RRWaU\´ LV a SaUW RI WKH bXVLQHVV aUHa ³MLQLQJ aQd RRcN SROXWLRQV´. WLWKLQ ³RRWaU\´ aW
MaQXIacWXULQJ DHOWa, dULOO bLWV LQ WKH VL]HV IURP 7,8 LQcKHV WR 16 LQcKHV aUH cUHaWHd. TKH SURcHVV VWaUWV
ZLWK a dHPaQd IURP RQH RI WKH UHJLRQV WKaW WKH cRPSaQ\ VHUYHV JORbaOO\. SRPH RI WKH dULOO bLWV
YHUVLRQV aUH cUHaWHd IURP VcUaWcK ZKLOH RWKHUV aUH cUHaWHd IURP VHPL-ILQaOL]Hd SURdXcWV, ZKLcK cUHaWHV
YaU\LQJ OHad WLPHV dHSHQdLQJ RQ ZKaW SURdXcW WKaW LV RUdHUHd. MRVW RI WKH SURcHVVHV aUH PadH LQ WKH
VaPH bXLOdLQJ, KRZHYHU WKHUH aUH VRPH WKaW WaNH SOacH HOVHZKHUH. TKH ILUVW SURcHVV WKaW LV QRW ORcaWHd
LQ WKH PaLQ bXLOdLQJ LV KHaW WUHaWPHQW WKaW LV PadH LQ a cRPSaQ\ ORcaWHd LQ a WRZQ 140 NLORPHWHUV
aZa\ RQ SXbOLc URadV (PHUVRQ 0, 2021).

ASaUW IURP WKaW WUaQVSRUWaWLRQ, MaQXIacWXULQJ DHOWa, KaV a ZKROH ZRUNLQJ XQLW UHVSRQVLbOH IRU aOO WKH
WUaQVSRUWV LQ WKH JaUdHQ. TKH XQLW ³RRWaU\´ LV SURYLdLQJ a UaWKHU VPaOO VKaUH RI WKH WRWaO PaWHULaO WKaW LV
WUaQVSRUWHd LQ WKH JaUdHQ, ZLWK 500-600 dULOO bLWV cUHaWHd HYHU\ PRQWK. TKLV caQ bH cRPSaUHd WR RQH RI
WKH RWKHU bXVLQHVV XQLWV, ³TRSSKaPPaU NRUWa´, WKaW LV SURdXcLQJ 25 000 dULOO bLWV HYHU\ ZHHN (PHUVRQ
0, 2021). ³TRSSKaPPaU NRUWa´ LQ DHOWa CLW\ 1 VWaQdV IRU 70 % RI MaQXIacWXULQJ DHOWa¶V WRWaO VXSSO\
aQd WKH cRPSaQ\ aV a ZKROH KaV aSSUR[LPaWHO\ 50 % RI WKH PaUNHW VKaUH (PHUVRQ 2, 2021). TKH UaZ
PaWHULaO ZLOO UHacK WKH IacLOLWLHV ZLWK a WUXcN WKaW HPSWLHV WKH PaWHULaO LQ a VSHcLILc aUHa. FURP WKHUH,
WKH cRXQWHUbaOaQcHd WUXcNV ZLOO WUaQVSRUW WKH JRRdV WR WKH SURdXcWLRQ aUHa 100 PHWHUV aZa\. WKHQ WKH
SURdXcWV aUH ILQLVKHd, WKH JRRdV aUH WUaQVSRUWHd 300 PHWHUV PRUH WR aQ LQWHUQaO ZaUHKRXVH (PHUVRQ 2,
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2021). TKHUH aUH a WRWaO RI 3-4 IRUNOLIW WUXcNV RSHUaWLQJ LQ WKH JaUdHQ IRU WKLV aQd WKHQ RQH bLJJHU WUXcN
WKaW caQ KaQdOH a ZHLJKW XS WR 16 WRQQHV IRU VSHcLaO RccaVLRQV (PHUVRQ 0, 2021).

FRU aQRWKHU SURdXcW, WKH adaSWHUV, WKH SURcHVV LV WKH VaPH H[cHSW WKaW WKH SURdXcWV aUH WUaQVSRUWHd
aURXQd 600 PHWHUV IRU KHaW WUHaWPHQW bHIRUH WKH\ aUH WUaQVSRUWHd bacN WR bH KaQdOHd LQVLdH WKH
SURdXcWLRQ aUHa. TUXcNV WKHQ aUULYH aW WKH ZaUHKRXVH WR SLcN XS WKH SURdXcWV aQd WUaQVSRUW WKHP WR LWV
HQd cXVWRPHU (PHUVRQ 2, 2021).

IQ addLWLRQ, WKHUH LV a VXSSOLHU, ORcaWHd aURXQd 500 PHWHUV IURP WKH IacLOLWLHV, ZKHUH a WUacWRU ZLWK
ZaJRQV VXSSOLHV WKH dULOOLQJ VWHHO. TKH WUacWRUV JR bacN aQd IRUWK 6 WLPHV a da\, cKaQJLQJ aQ HPSW\
ZaJRQ WR a ILOOHd RQH (PHUVRQ 0, 2021).

DelWa CiW\ 2
OQH SURdXcWLRQ OLQH LQ MaQXIacWXULQJ DHOWa LQ DHOWa CLW\ 2 LV SURdXcLQJ WKH dULOOLQJ QHHdOHV LQ
YROIUaP aQd NRbaOW. TKH PaWHULaO aUULYHV LQ SRZdHU IRUP aQd MaQXIacWXULQJ DHOWa acWV aV a VLQJOH
VRXUcH VXSSOLHU WR WKH MaQXIacWXULQJ DHOWa GURXS. DHOWa CLW\ 2 LV WKH VPaOOHVW RI 5 XQLWV ZLWKLQ
MaQXIacWXULQJ DHOWa SURdXcLQJ QHHdOHV, ZLWK 110 HPSOR\HHV.

TKH SURdXcWLRQ VWaUWV ZLWK VXSSO\ RI PHWaO SRZdHU IURP AXVWULa. TKH SRZdHU LV UHWULHYHd aQd dULYHQ
LQVWaQWO\ WR WKH SURdXcWLRQ ZKLcK VWaUWV ZLWK HOHcWULc SUHVVLQJ. A IHZ SURcHVVLQJ VWHSV OaWHU, WKH
PaWHULaO LV VWRUHd aW a PLddOH VWRcNLQJ aUHa. AIWHU WKH PaWHULaO KaV HQWHUHd WKH SURcHVV aJaLQ aQd bHHQ
ILQLVKHd, LW LV dULYHQ RXW b\ a WUXcN WR a VWaOO WR bH cRQWUROOHd b\ WKH cRQWUROOLQJ VWaII XQLW. AIWHU WKLV
VWHS, WKH SURcHVV LV dLYLdHd LQWR WZR. TKH QHHdOHV WKaW ZLOO bH VHQW WR IacWRULHV ZLWKLQ MaQXIacWXULQJ
DHOWa GURXS ZLOO bH SacNHd aQd VHQW ULJKW aZa\ VLQcH WKH VKaUSHQLQJ SURcHVV WaNHV SOacH aW WKH
RUdHULQJ IacWRU\. FRU WKH QHHdOHV WKaW aUH JRLQJ WR H[WHUQaO cXVWRPHUV, WKH QH[W VWHS LQ WKH SURcHVV ZLOO
bH VKaUSHQLQJ bHIRUH LW LV SXW LQ WKH ZaUHKRXVLQJ aUHa. FURP WKH ZaUHKRXVLQJ aUHa, WKH dHOLYHU\ WLPH
aIWHU aQ RUdHU LV WKUHH da\V. TKH SURcHVVHV bHWZHHQ WKH PacKLQHV LQVLdH LV aW Pa[LPXP 100 PHWHUV aQd
aQ AGV LV XVHd IRU WKH WUaQVSRUW RI PaWHULaO LQ bHWZHHQ. TKH SURcHVV IRU dHOLYHU\ WR WKH cXVWRPHU
VWaUWV ZLWK WKH WUaQVSRUWLQJ WUXcN dRcNLQJ WR WKH bXLOdLQJ bHIRUH LW LV ILOOHd ZLWK JRRdV aQd OaWHU OHaYHV
WKH IacLOLW\ WRZaUdV WKH dHVWLQaWLRQ.

4.3.3.6.5 ManXfacWXUing Gamma

MaQXIacWXULQJ GaPPa¶V IacWRU\ LQ GaPPa CLW\ LV RQH RXW RI VHYHQ GaPPa IacWRULHV LQ WKH ZRUOd
WKaW SURdXcH dLaSHUV. AW WKH IacWRU\, WKHUH LV a ORJLVWLcV dLYLVLRQ KaQdOLQJ WKH WUaQVSRUWaWLRQ LQVLdH aQd
RXWVLdH WKH IacWRU\. TKH ORJLVWLcV dLYLVLRQ LV UHVSRQVLbOH IRU KaQdOLQJ WKH PaWHULaO aQd dLVWULbXWLQJ WKH
ILQLVKHd JRRdV IURP GaPPa CLW\. IQ addLWLRQ, WKH dLYLVLRQ LV UHVSRQVLbOH IRU SURYLdLQJ SZHdHQ,
DHQPaUN, NRUZa\, FLQOaQd aQd WKH BaOWLcV ZLWK SURdXcWV WKaW aUH SURdXcHd LQ aQ\ RWKHU RI WKH 40
MaQXIacWXULQJ GaPPa IacWRULHV LQ WKH ZRUOd. 70 % RI WKH WRWaO YROXPH WKaW WKH ORJLVWLcV dLYLVLRQ LV
KaQdOLQJ LV SURdXcHd LQ WKH IacWRU\ LQ GaPPa CLW\, aQd WKH OaVW 30 % LV SURdXcHd HOVHZKHUH aQd
VKRXOd bH dLVWULbXWHd WR aQ\ RWKHU dHVWLQaWLRQ LQ WKH UHJLRQ WKH dLYLVLRQ LV UHVSRQVLbOH IRU.
ASSUR[LPaWHO\ RQH WKLUd RI WKH SURdXcWV MaQXIacWXULQJ GaPPa LQ GaPPa CLW\ LV dLVWULbXWLQJ LV
dHOLYHUHd WR SZHdHQ, NRUZa\ aQd DHQPaUN, WKH VHcRQd WKLUd LV JRLQJ WR WKH UK aQd OaVWO\ RQH WKLUd LV
JRLQJ WR GHUPaQ\ aQd HROOaQd. WaOPaUW LQ WKH UQLWHd SWaWHV LV aOVR a OaUJH cXVWRPHU (PHUVRQ 18,
2021).

IQ WRWaO, WKH ORJLVWLcV dLYLVLRQ KaV 26.000 VWaOO VSRWV IRU ILQLVKHd JRRdV RXW RI ZKLcK 12 000 aUH ORcaWHd
LQ WKH IacWRU\. TKH UHVW aUH dLVWULbXWHd bHWZHHQ 6 H[WHUQaO ZaUHKRXVHV WKaW aUH ORcaWHd 400 PHWHUV WR 3
NLORPHWHUV aZa\ IURP WKH IacWRU\. TRda\, MaQXIacWXULQJ GaPPa LV XVLQJ 3 WHUPLQaO WUacWRUV IRU WKH
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WUaQVSRUWaWLRQ RI JRRdV WR WKH ZaUHKRXVHV, IXHOHd b\ dLHVHO. IQ addLWLRQ, RQH WUXcN LV KLUHd YLa a
KaXOaJH cRQWUacWRU. 3 RI WKH WUXcNV aUH RSHUaWLQJ RQO\ da\WLPH, ZKLOH RQH RI WKH WUXcNV LV RSHUaWLQJ
bRWK QLJKW aQd da\. UVXaOO\, WKHUH aUH 4-5 dULYHUV RQ VLWH, aQd LI PRUH ZRUNIRUcH LV QHHdHd IRU cHUWaLQ
RccaVLRQV, WKH cRPSaQ\ KLUHV IURP VWaIILQJ cRPSaQLHV. TKH ZaUHKRXVH IRU UaZ PaWHULaO LV WKH cORVHVW
RQH, 400-500 PHWHUV aZa\ ZKHUH WKH WUXcNV QRZ aUH RSHUaWLQJ LQ a YHU\ UHSHWLWLYH Za\. BHcaXVH RI
WKaW, MaQXIacWXULQJ GaPPa KaV bHHQ ORRNLQJ aW aXWRQRPRXV VROXWLRQV IRU WKaW WUaQVSRUW. IQ JHQHUaO,
MaQXIacWXULQJ GaPPa LV ORRNLQJ aW XSdaWLQJ WKHLU WUXcN IOHHW VLQcH WKH cXUUHQW YHKLcOHV aUH ROd ZLWK
LQcUHaVHd VHUYLcH cRVWV (PHUVRQ 18, 2021).
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5. AQaO\VLV

5.1 TKH THcKQRORJ\ SKLIW

5.1.1 THcKQRORJ\ C\cOH LQ WKH LQdXVWU\ RI WUaQVSRUWaWLRQ
TKH WHcKQRORJ\ c\cOH LQ WKH LQdXVWU\ RI WUaQVSRUWaWLRQ LV VORZO\ VKLIWLQJ IRcXV WRZaUdV a QHZ HUa RI
UaSLd dHYHORSPHQW LQ SURdXcW SHUIRUPaQcH. TKH ROd S-cXUYH dHVcULbLQJ WKH SURdXcW SHUIRUPaQcH
dHYHORSPHQW RYHU WLPH IRU IRVVLO IXHO dULYHQ, QRQ-aXWRQRPRXV WUXcNV LV VORZO\ IacLQJ SK\VLcaO
UHVWULcWLRQV aQd WKH IRcXV KaV VZLWcKHd WRZaUdV aXWRQRPRXV aQd HOHcWULc VROXWLRQV.

EYHQ WKRXJK WKH WHcKQRORJ\ ZLWKLQ WKH aXWRQRPRXV WUXcNV WKHPVHOYHV aUH TXLWH VLPLOaU QR PaWWHU WKH
aSSOLcaWLRQ (RQ a KLJK OHYHO), dLIIHUHQW VHJPHQWV KaYH cRPH WR dLIIHUHQW VWaJHV RI LPSOHPHQWaWLRQ RI
aXWRQRPRXV YHKLcOHV. TKH PLQLQJ aQd TXaUULHV VHJPHQW KaYH bHHQ XVLQJ aXWRQRPRXV VROXWLRQV IRU
RYHU a dHcadH, ZKLOH WKH WHcKQRORJ\ LV MXVW IacLQJ LW¶V adYHQW LQ WKH VHJPHQW IRU SRUWV aQd ORJLVWLcV
cHQWHUV. OQ WKH RWKHU VLdH, aXWRQRPRXV WUXcNV IRU ORQJ KaXOLQJ RQ SXbOLc KLJKZa\V aUH VWLOO VRPHWKLQJ
IRU WKH IXWXUH WR KROd. AOO LQ aOO, WKH WHcKQRORJ\ LV bHOLHYHd WR bH URXJKO\ ѿ XS WKH WHcKQRORJ\ S-cXUYH
dXH WR WKH IacW WKaW WKHUH aUH aOUHad\ aSSOLcaWLRQV UXQQLQJ WRda\. SHH FigXUe 5.1. AW WKH VaPH WLPH, WKH
SURdXcW SHUIRUPaQcH dHYHORSPHQW SacH LV UaSLd aQd bHOLHYHd WR cRQWLQXH WR LQcUHaVH ZKHQ WKH WLPH
aQd HQJLQHHULQJ HIIRUW LQcUHaVHV.

Figure 5.1. AXWRQRPRXV TUXcNV LQ RHOaWLRQ WR WKH S-cXUYH

TKH HQWUaQcH RI aXWRQRPRXV WUXcNV LQ WKH WUaQVSRUW LQdXVWU\ KaV cUHaWHd a WHcKQRORJLcaO dLVcRQWLQXLW\
VLQcH LW TXHVWLRQV WKH YHU\ IRXQdaWLRQV RI KRZ a WUXcN VKRXOd ORRN OLNH aQd KRZ RSHUaWLRQV VKRXOd bH
KaQdOHd. CRPSaQLHV ILJKW WR OHad WKH dHYHORSPHQW WRZaUdV a dRPLQaQW dHVLJQ, bRWK LQ WHUPV RI WKH
acWXaO aSSHaUaQcH RI WKH WUXcN LWVHOI, bXW aOVR UHJaUdLQJ KRZ WKH bXVLQHVV PRdHO VKRXOd bH WUaQVIRUPHd
WR VXSSRUW WKH aXWRQRPRXV YHKLcOHV. MHaQZKLOH, WKH ILUVW aSSOLcaWLRQV LQ UHaO cRQdLWLRQV aUH WaNLQJ
SOacH LQ dLIIHUHQW aUHaV RI WKH PaUNHW.  AOO LQ aOO, WKH WHcKQRORJ\ c\cOH IRU aXWRQRPRXV WUXcNV LV
cRQVLdHUHd WR bH LQ aQ HUa RI IHUPHQW aQd LW LV bHOLHYHd WR VWa\ VR XQWLO WKHUH KaV bHHQ a ZLdH
adaSWaWLRQ WKURXJKRXW WKH LQdXVWU\ aQd XQWLO WKH ILUVW dRPLQaQW dHVLJQ KaV RccXUUHd. SHH FigXUe 5.2
bHORZ.
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Figure 5.2. AXWRQRPRXV TUXcNV LQ UHOaWLRQ WR WKH WHcKQRORJ\ c\cOHV

5.1.2 IQQRYaWLRQ TKHRU\
AV PHQWLRQHd LQ WKH LQWHUYLHZV, SHRSOH IURP ZLWKLQ WKH LQdXVWU\ cRQVLdHU aXWRQRPRXV WUXcNV aV a
UadLcaO LQQRYaWLRQ. TKLV caQ bH cRQVLdHUHd WUXH, VLQcH LW cKaQJHV WKH LQdXVWU\ IRXQdaWLRQV aQd
TXHVWLRQV KRZ WUaQVSRUW VKRXOd bH KaQdOHd. A UadLcaO LQQRYaWLRQ cKaOOHQJHV WKH QRUP RI aQ LQdXVWU\
aQd cUHaWHV a QHZ VWaQdaUd ZKLcK caQ bH aUJXHd WR bH WUXH VLQcH aXWRQRPRXV YHKLcOHV ZLOO cKaQJH QRW
RQO\ WKH YHKLcOH, bXW aOVR WKH LQIUaVWUXcWXUH QHHdHd WR VXSSRUW LW. TKHUH LV aOVR a VKLIW WRZaUdV WUaQVSRUW
aV a VHUYLcH LQVWHad RI MXVW VHOOLQJ WKH WUXcN LWVHOI. TKH UHVXOW RI WKLV LV WKaW WKH WUadLWLRQaO VWUXcWXUH RI
WKH WUaQVSRUW LQdXVWU\ ZLWK XS WR 4 SaUW\ ORJLVWLcV SaUWQHUV PLJKW cKaQJH aQd LQVWHad RI KaYLQJ IUHLJKW
IRUZaUdHUV caUU\LQJ WKH JRRdV, WKH WUaQVSRUWaWLRQ PLJKW bH dRQH b\ WKH WUXcN PaQXIacWXUHU LWVHOI LQ
cROOabRUaWLRQ ZLWK WKH IUHLJKW RZQHU. II VR, WKLV ZRXOd UHVXOW LQ YHUWLcaO LQWHJUaWLRQ LQ WKH LQdXVWU\.

5.1.3 THcKQRORJ\ SWUaWHJ\
IW LV cOHaU WKaW TKH CaVH CRPSaQ\ KaV ZHOO dHYHORSHd VWUaWHJLHV IRU aOO WKH cRPSRQHQW SaUWV ZLWKLQ WKH
THcKQRORJ\ SWUaWHJ\ IUaPHZRUN dHYHORSHd b\ FRUd LQ 1998. IQ RWKHU ZRUdV, WKH TKH CaVH CRPSaQ\
PaQaJHPHQW WHaP NQRZV KRZ WR acTXLUH, PaQaJH aQd H[SORLW QHZ WHcKQRORJLHV HYHQ LI LW LV QRW VWaWHd
LQ a VWUXcWXUHd Za\.

SWaUWLQJ ZLWK WKH SURcHVV RI acTXLULQJ QHZ WHcKQRORJLHV, LW LV cOHaU WKaW TKH CaVH CRPSaQ\ aQd TKH
CaVH CRPSaQ\ GURXS aUH SULRULWL]LQJ WKLV aUHa. IQ IacW, LW PLJKW bH aUJXHd WKaW WKH UHaVRQ ZK\ TKH
CaVH CRPSaQ\ ZaV IRXQdHd IURP WKH bHJLQQLQJ ZaV WR PaNH VXUH WKaW TKH CaVH CRPSaQ\ ZLOO KaYH a
UROH WR SOa\ LQ WKH UacH WRZaUdV WKH LPSOHPHQWaWLRQ RI aXWRQRPRXV YHKLcOHV. B\ VSLQQLQJ RII TKH CaVH
CRPSaQ\, TKH CaVH CRPSaQ\ GURXS ZLOO bH abOH WR WaNH adYaQWaJH RI WKH OaUJH ILQaQcLaO PXVcOHV RI a
bLJ, ZHOO HVWabOLVKHd cRPSaQ\ ZKLOH aW WKH VaPH WLPH KaYLQJ a VWaUW-XS¶V abLOLW\ WR adaSW TXLcNO\ aQd
cKaQJH accRUdLQJ WR WKH SURJUHVV aQd cKaQJH LQ WKH LQdXVWU\. IQ addLWLRQ, TKH CaVH CRPSaQ\
IQQRYaWLRQ CHQWHU LQ TKH CLW\ ZKLcK LV WKH KHadTXaUWHU RI TKH CaVH CRPSaQ\ LV aOVR aQRWKHU
HYLdHQcH IRU WKH OaUJH IRcXV RQ VcaQQLQJ WKH PaUNHW WR bH abOH WR TXLcNO\ WaNH adYaQWaJH RI QHZ
adYaQcHPHQWV ZLWKLQ WHcKQRORJ\. B\ bHLQJ aQ aWWUacWLYH bUaQd OLNH TKH CaVH CRPSaQ\ GURXS aQd
LQLWLaWLQJ cROOabRUaWLRQ ZLWK VPaOOHU VWaUW-XSV ZLWKLQ LQWHUHVWLQJ aUHaV, TKH CaVH CRPSaQ\ GURXS aQd
TKH CaVH CRPSaQ\ aUH LQcUHaVLQJ WKHLU cKaQcHV RI ILQdLQJ QHZ aUHaV WR OaWHU H[SORLW aQd cUHaWH
cRPSHWLWLYH adYaQWaJH. TKLV LV aOVR a ORQJ WHUP VWUaWHJ\ VLQcH cROOabRUaWLRQ aQd SaUWQHUVKLSV ZLWK
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QHZO\ cUHaWHd VWaUWXSV RIWHQ addV QR UHYHQXHV aQd OaUJH cRVWV WKH ILUVW \HaUV. SLQcH a ORW RI VWaUWXSV LQ
WKH HQd WXUQ RXW WR IaLO, LW LV cOHaU WKaW TKH CaVH CRPSaQ\ GURXS cRQVLdHUV LW VWUaWHJLcaOO\ YaOLd WR
LQYHVW WLPH aQd PRQH\ LQ VHYHUaO VWaUWXSV ZKHUH WKH PaMRULW\ ZLOO IaLO VWaWLVWLcaOO\, MXVW WR LQcUHaVH WKH
SRVVLbLOLW\ WR ILQd WKH IHZ WKaW acWXaOO\ WXUQ RXW WR bH SURILWabOH. LaVWO\, b\ KaYLQJ RIILcHV LQ VRPH RI
WKH ZRUOd¶V PRVW LQQRYaWLYH cOXVWHUV VXcK aV SLOLcRQ VaOOH\ aQd IVUaHO, TKH CaVH CRPSaQ\ PaNHV VXUH
WR bH SUHVHQW LQ WKH ORcaWLRQV RI WKH ZRUOd ZKHUH WKH cKaQcHV RI ILQdLQJ WKH QH[W UHYROXWLRQaU\
WHcKQRORJ\ LV WKH OaUJHVW.

TKH CaVH CRPSaQ\ VWaWHV WKaW WKHLU VXbcRQWUacWRUV RI WRda\ PLJKW bH WRPRUURZ¶V cRPSHWLWRUV aQd
SaUWQHUV WKH da\ aIWHU WRPRUURZ. WLWK WKLV YLHZ, LW LV cOHaU WKH\ KaYH a cORVH cROOabRUaWLRQ aQd
SaUWQHUVKLS ZLWK WKH dLIIHUHQW VXbcRQWUacWRUV, aQd WKHUHIRUH LW LV HYLdHQW WKaW TKH CaVH CRPSaQ\ ZaQWV
WR PaQaJH aQd PaLQWaLQ WKH VNLOOV WKaW aUH SUHVHQW LQ WKHLU IXOO YaOXH cKaLQ aQd QHWZRUN. A cRPSaQ\
ZLWK a ZHaNHU WHcKQRORJ\ VWUaWHJ\ ZRXOd IRcXV aOO UHVRXUcHV RQ WKH WHcKQRORJLHV ZLWKLQ WKH cRPSaQ\
ZaOOV aQd WKHUHb\ ULVN PLVVLQJ WHcKQRORJ\ dHYHORSHd HOVHZKHUH. AQRWKHU LPSRUWaQW aVSHcW KHUH LV WKaW
ZLWK a ORW RI cROOabRUaWLRQV aQd SaUWQHUVKLSV, WKH cRPSaQ\ JHWV H[SRVHd WR a bURadHU VHW RI
WHcKQRORJLHV aQd WKHUHb\ dHYHORSV a JUHaWHU abVRUSWLYH caSacLW\. WLWKRXW WKH abVRUSWLYH caSacLW\,
JHWWLQJ H[SRVHd WR QHZ aWWUacWLYH WHcKQRORJLHV ZLOO UaUHO\ OHad aQ\ZKHUH dXH WKH OacNLQJ abLOLW\ WR
HLWKHU XQdHUVWaQd LWV aWWUacWLYHQHVV RU WR KaYH WKH caSabLOLW\ WR H[SORLW LW OaWHU. TR Pa[LPLVH WKH
SRWHQWLaO LQ WKLV aUHa, TKH CaVH CRPSaQ\ KaV a ZHOO dHYHORSHd HR VWUaWHJ\. WLWK a IRcXV RQ KLULQJ WKH
SHRSOH WKaW aUH LQ WKH IRUHIURQW RI WKHLU WHcKQLcaO QLcKH, WKH cRPSaQ\ LV bRWK Pa[LPLVLQJ WKHLU
abVRUSWLYH caSacLW\ aV ZHOO aV WKH cKaQcHV IRU WKH QH[W JUHaW WHcKQRORJ\ WR bH dHYHORSHd ZLWKLQ WKH
cRPSaQ\ ZaOOV.

AV VWaWHd LQ WKH TheRU\ VHcWLRQ, a SURbOHP ZLWK dHYHORSLQJ WHcKQRORJ\ VWUaWHJ\ LV WKaW LW UHTXLUHV
VSHcLaO aQd HQKaQcHd cRPPXQLcaWLRQ bHWZHHQ WKRVH ZKR aUH UHVSRQVLbOH IRU acTXLULQJ WKH WHcKQRORJ\,
OLNH R&D PaQaJHPHQW aQd WKRVH WKaW aUH UHVSRQVLbOH IRU PaQaJLQJ aQd H[SORLWLQJ WKLV WHcKQRORJ\.
TKLV ULVN LV UHdXcHd ZLWKLQ TKH CaVH CRPSaQ\ dXH WR WKH IacW WKaW WKH cRPPHUcLaO WHaP ZRUNV YHU\
cORVH ZLWK WKH WHcKQLcaO WHaP WR HQVXUH WKaW QHZ NQRZOHdJH LV PaQaJHd LQ a JRRd PaQQHU LQWHUQaOO\.
SLQcH WKH QHZ UHTXLUHPHQWV IURP cXVWRPHUV acWLYHO\ ZLOO bH cROOHcWHd RQ WKH cRPPHUcLaO VLdH aQd
IURP WKHUH cRPPXQLcaWHd LQ H[SOLcLW cRPPXQLcaWLRQ cKaQQHOV WR WKH WHcKQLcaO WHaP, TKH CaVH
CRPSaQ\ PaNHV VXUH WKaW WKHLU QHZ WHcKQLcaO VROXWLRQV ZLOO bH baVHd RQ WKH ZaQWV aQd QHHdV RI WKH
cXVWRPHUV. JXdJLQJ IURP WKH dHVcULbHd cRPSaQ\ cXOWXUH, LW LV OLNHO\ WKaW QHZ NQRZOHdJH LV VSUHad
TXLcNO\ ZLWK WKH RSHQ aWPRVSKHUH aQd a cXOWXUH ZKHUH \RX aUH VXSSRVHd WR aVN TXHVWLRQV. AQRWKHU
H[aPSOH RI WKLV LV TKH CaVH CRPSaQ\¶V cORVH cROOabRUaWLRQ ZLWK TKH CaVH CRPSaQ\ GURXS¶V RZQ
VHQWXUH CaSLWaO DLYLVLRQ aQd WKHLU LQYHVWPHQWV LQ VWaUWXSV.TKH CaVH CRPSaQ\ LV RIWHQ LQYROYHd LQ WKH
SURcHVV RI ZKLcK cRPSaQLHV WR LQYHVW LQ aQd ZRUN WRJHWKHU ZLWK WKH VC dLYLVLRQ WR RbWaLQ WKH XQLTXH
NQRZOHdJH aQd PaNH LW WUaQVSLUH LQWR TKH CaVH CRPSaQ\ aQd TKH CaVH CRPSaQ\ GURXS.

AcTXLULQJ WKH WHcKQRORJ\ aQd VSUHadLQJ LW LQ WKH cRPSaQ\ LV RI OLWWOH YaOXH IURP a cRPPHUcLaO
SHUVSHcWLYH aV ORQJ aV WKH WHcKQRORJ\ LV QRW H[SORLWHd OaWHU. TKLV caQ bRWK bH dRQH aV a cRPSRQHQW
aVVLVWLQJ RWKHU cRPSRQHQWV LQ a SURdXcW RU aV a PaLQ cRPSRQHQW LQ a SURdXcW. TKLV SURcHVV LV KRZHYHU
YHU\ VWUXcWXUHd aQd IROORZV VSHcLILc VWHSV aW TKH CaVH CRPSaQ\. TKH VWaUW RI WKH SURRI-RI-cRQcHSW RU
SURRI-RI-YaOXH IRU WKH WHcKQRORJ\ LV WKH LQLWLaWLQJ SaUW RI WKH SURcHVV ZKLcK HQdV LQ a cRPPLWPHQW WR
SURcHHd WRZaUdV H[SORLWPHQW IRU WKH WHcKQRORJLHV WKaW PaNH LW WKURXJK WKH SURcHVV. TKH VcRULQJ RI a
TRL OHYHO IURP 1 WR 9 LV OLNH a ILOWHU bHWZHHQ TKH CaVH CRPSaQ\ aQd WKH PaUNHW, PaNLQJ VXUH WKaW WKH
SURdXcW RU WHcKQRORJ\ LV UHad\ IRU WKH MXdJLQJ cXVWRPHUV. TKLV IXOO SURcHVV caQ bH VHHQ aV a Za\ WR
aYRLd RQH RI WKH ULVNV a cRPSaQ\ ZLWKRXW a WHcKQRORJ\ VWUaWHJ\ caQ IacH, QaPHO\ WKH ULVN RI VSHQdLQJ
a ORW RI PRQH\ RQ a WHcKQRORJ\ WKaW ZLOO QRW bH H[SORLWHd LQ WKH HQd.
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5.2 SWUaWHJLc MaUNHWV

5.2.1 PRUWV

5.2.1.1 MaUNHW VaOXH

5.2.1.1.1 TRWaO AYaLOabOH MaUNHW (TAM)

TKH IXQdaPHQWaOV RI WKH WRWaO aYaLOabOH PaUNHW ZLWKLQ SRUWV LV WKH QXPbHU RI cRQWaLQHUV KaQdOHd LQ WKH
ZRUOd¶V SRUWV, WLPHV WKH cRVW IRU WKH VKaUH RI WKH WRWaO cRQWaLQHU WUaQVSRUW WKaW LV cRQVLdHUHd LQWHUHVWLQJ
IRU aXWRQRPRXV WUXcNV. AV PHQWLRQHd LQ WKH HPSLULcV, WKH WRWaO SRUW cRQWaLQHU WKURXJKSXW ZaV 811
PLOOLRQ TEUV LQ 2019. SLQcH WKH WKURXJKSXW LQ a SRUW LV LQcUHaVHd HYHU\ WLPH a cRQWaLQHU LV ORadHd RII
a YHVVHO aQd HYHU\ WLPH a cRQWaLQHU LV ORadHd RQWR a YHVVHO, a cRQWaLQHU RQ a URXWH IURP RQH SRUW WR
aQRWKHU cRQWULbXWHV ZLWK aW OHaVW 2 cRQWaLQHUV WR WKH WRWaO JORbaO cRQWaLQHU WKURXJKSXW. IQ addLWLRQ,
HYHU\ cRQWaLQHU LV cRXQWHd WZLcH LQ HYHU\ WUaQVVKLSPHQW SRUW ZKLcK RQ aYHUaJH LV SHU cRQWaLQHU. OQHΛ
caQ Va\ WKaW a cRQWaLQHU addV WR WKH WRWaO JORbaO WKURXJKSXW HYHU\ WLPH LW LV OLIWHd ZLWK WKH TXa\ cUaQHV.
SLQcH WKH aYHUaJH LV WUaQVKLSPHQWV SHU cRQWaLQHU, WKH aYHUaJH cRQWaLQHU addV cRXQWV WR WKH WRWaOΛ θ
WKURXJKSXW.

SLQcH WKH cRQWaLQHUV UaUHO\ aUH WUaQVSRUWHd IXUWKHU IURP WKH TXa\ WKaQ WR WKH VWacN dXULQJ a
WUaQVVKLSPHQW, WKH KaQdOLQJ RI WKH cRQWaLQHU LQ WKH WUaQVKLSPHQW SRUW LV QRW cRQVLdHUHd aV a SRWHQWLaO
PaUNHW IRU TKH CaVH CRPSaQ\. TKH RQO\ WLPH WKLV ZRXOd bH cRQVLdHUHd LV ZKHQ a cRQWaLQHU QHHdV WR
bH PRYHd bHWZHHQ dLIIHUHQW WHUPLQaOV, ZKLcK LV UaUH dXH WR WKH LQcUHaVHd cRVWV. TKLV PHaQV WKaW RXW RI
WKH WLPHV a cRQWaLQHU addV WR WKH WRWaO JORbaO WKURXJKSXW, RQO\ 2 ZLOO bH cRQVLdHUHd aV SRWHQWLaO aUHaVθ
IRU TKH CaVH CRPSaQ\. TKLV PHaQV WKaW WKHUH aUH PLOOLRQ SRWHQWLaO WUaQVSRUWaWLRQV RI811

θ ࡣ 2

cRQWaLQHUV WKaW caQ bH cRQVLdHUHd.

LRRNLQJ aW DiagUam 4.5 LQ EmSiUicV, ZH VHH WKaW WKH WUaQVSRUWaWLRQ cRVW RI a cRQWaLQHU aIWHU LW KaV bHHQ
VWaIIHd WR WKH H[SRUW SRUW WHUPLQaO ZaV 360,5 US dROOaUV LQ 1997 IRU a VKLSPHQW RI a cRQWaLQHU IURP
PRUW RI NHZ YRUN WR PRUW RI RRWWHUdaP. TKH WUaQVSRUW IRU WKH cRQWaLQHU IURP WKH VWacN LQ WKH LPSRUWLQJ
SRUW WR aQ LQOaQd dHSRW ZaV 220,5 US dROOaUV WKH VaPH \HaU. TKLV PHaQV WKaW WKH aYHUaJH cRVW IRU
WUaQVSRUWLQJ a cRQWaLQHU bHWZHHQ WKH VWacN aQd WKH LQOaQd dHSRW WR bH VWXIIHd RU XQVWXIIHd ZaV 290,5
US dROOaUV. EYHQ WKRXJK WKLV cRVW ZaV caOcXOaWHd PRUH WKaQ 20 \HaUV aJR, WKH QXPbHU LV aVVXPHd WR bH
YaOLd WRda\. TKLV aVVXPSWLRQ LV baVHd RQ WKH IacW WKaW WKH ZRUN ZLWK LQcUHaVHd HIILcLHQc\ LQ SRUWV KaV
bHHQ VORZ VLQcH WKH cRQWaLQHUL]aWLRQ aQd dXH WR WKH VWURQJ OabRXU XQLRQV ZRUNLQJ aJaLQVW UadLcaO
HIILcLHQc\ LPSURYHPHQWV WKaW caQ UHdXcH WKH QHHd IRU HPSOR\HHV. HRZHYHU, VLQcH WKH HIIHcW RI
LQIOaWLRQ ZLOO bH OaUJH, WKLV QHHdV WR bH WaNHQ LQWR cRQVLdHUaWLRQ. WLWK a 100 % PaUNHW VKaUH RI WKH
LQWHUHVWLQJ WUaQVSRUWaWLRQV LQ SRUWV aURXQd WKH ZRUOd, WKH IRUPXOa bHORZ cRXOd bH XVHd WR caOcXOaWH WKH
TRWaO AYaLOabOH MaUNHW.

TKH caOcXOaWLRQV RI WKH TRWal AYailable MaUkeW (TAM) HVWLPaWLRQ IRU SRUWV LV baVHd RQ WKH IROORZLQJ
aVVXPSWLRQV:

Ɣ AYHUaJH cRVW WR/IURP SRUW ZLWK WUXcN ZaV $ 290,5 LQ 1997 (RRdULJXH, 2006)
Ɣ IQIOaWLRQ IacWRU IURP 1997 - 2021 LV 1,67 (SPaUWaVVHW, 2021)
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𝐺𝑙𝑜𝑏𝑎𝑙 𝑇ℎ𝑟𝑜𝑢𝑔ℎ𝑝𝑢𝑡 
𝐴՟𝑔 𝑛𝑏𝑟 𝑞𝑢𝑎բ 𝑐𝑟𝑎𝑛𝑒 𝑙𝑖𝑓𝑡𝑠 ࡣ ഉ𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟𝑎𝑏𝑙𝑒 𝑙𝑖𝑓𝑡𝑠ഊ ࡣ ഉ𝑎՟𝑔.  𝑐𝑜𝑠𝑡 𝑝𝑒𝑟 𝑡𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡ഊ ࡣ 𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 ࡧ   

𝑇𝐴𝑀 ⇒  811 000 000
θ ࡣ 2 ࡣ 290, 5 ࡣ 1, 67 ࡧ ഉ786 888 970 000ഊ/θ ࡩ ഉ786, 900ഊ/θ 𝐵𝑖𝑙𝑙𝑖𝑜𝑛 𝑈𝑆𝐷

5.2.1.1.2 FacWRUV aIIHcWLQJ WKH SHUYLcHabOH AYaLOabOH MaUNHW (SAM)

WKHQ JRLQJ IURP TRWaO AYaLOabOH MaUNHW (TAM) WR SHUYLcHabOH AYaLOabOH MaUNHW (SAM), VRPH
OLPLWaWLRQV QHHd WR bH WaNHQ LQ cRQVLdHUaWLRQ. TKRVH OLPLWaWLRQV caQ bH bRWK RSHUaWLRQaO aQd
dHPRJUaSKLc, bXW aOVR RI RWKHU cKaUacWHULVWLcV. TKH OLPLWaWLRQV ZLOO WRJHWKHU UHVWULcW WKH cRPSaQ\ WR a
VKaUH RI WKH WRWaO aYaLOabOH PaUNHW ZKHUH LW LV SRVVLbOH WR JaLQ PaUNHW VKaUHV.

A ORZHU OLPLW RQ WKH WKURXJKSXW LQ a SRUW WR bH PRUH WKaQ 1 PLOOLRQ TEUV HYHU\ \HaU, aSSUR[LPaWHO\
20 % RI WKH WRWaO WKURXJKSXW LV QRW cRQVLdHUHd aV SRWHQWLaO PaUNHW YaOXHV WR caSWXUH. AV VHHQ LQ
ASSendi[ 1, WKH 109 OaUJHVW SRUWV LQ WKH ZRUOd WRJHWKHU PaNH XS 80 % RI WKH WRWaO WKURXJKSXW ZKHUH
WKH SRUWV LQ WKH ORZHU HQd KaYH a WRWaO WKURXJKSXW SHU \HaU MXVW abRYH 1 PLOOLRQ TEUV.

IQ addLWLRQ, VLQcH WKH PaLQ UHaVRQ ZK\ SRUWV cRQVLdHU aXWRPaWLRQ LV WR dHcUHaVH WKH KLJK VKaUH RI
OabRXU cRVWV, WKH cRVWV RI OabRXU QHHdV WR bH cRQVLdHUHd aV ZHOO. NaWXUaOO\, WKH ORZHU WKH OabRXU cRVWV
aUH, WKH VPaOOHU WKH SURILW ZLOO bH LQ HOLPLQaWLQJ WKRVH cRVWV aQd UHSOacLQJ WKHP ZLWK aXWRPaWLRQ. WLWK
OabRXU cRVWV WKaW aUH WRR ORZ, aXWRPaWLRQ PLJKW bH PRUH H[SHQVLYH HYHQ LQ WKH ORQJ UXQ LI RQO\ OabRXU
cRVWV VaYLQJV aUH WaNHQ LQWR cRQVLdHUaWLRQ. TKH KLJKHU WKH OabRXU cRVWV aUH, WKH OaUJHU WKH SRVVLbOH
SURILWV ZLOO bH aQd WKHUHb\ WKH VKRUWHU WKH Sa\bacN SHULRd IRU WKH OaUJH XSIURQW LQYHVWPHQW ZLOO bH.
TKHUHIRUH, ZKHQ dHcLdLQJ WKH VHUYLcHabOH PaUNHW, WKH RWKHU UHTXLUHPHQW aIWHU a WRWaO WKURXJKSXW RI 1
PLOOLRQ TEUV ZLOO bH WKaW WKH GNI SHU caSLWa RI WKH cRXQWU\ LV ZLWKLQ WKH OLPLWV RI WKH KLJKHVW OHYHO
³HLJK IQcRPH´. WKHQ aSSO\LQJ bRWK UHVWULcWLRQV WR WKH TAM, WKH PaUNHW JRHV IURP 109 SRUWV WR 53
aQd WKH VKaUH RI WKH WRWaO cRQWaLQHU WKURXJKSXW JRHV IURP 80 % WR 32 % (262 PLOOLRQ TEUV). IQ WKH
dLaJUaP bHORZ WKH OLPLWaWLRQ LV YLVXaOL]Hd ZLWK a UHd OLQH WKaW VHSaUaWHV WKH SRUWV LQ cRXQWULHV ZLWK
GNI/caSLWa RQ WKH OHYHO ³HLJK IQcRPH´ IURP WKH UHVW.

Diagram 5.1. PRUW TKURXJKSXW aQd GNI/CaSLWa SHU CRXQWU\
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Train and Truck Ratio
TKH WZR PaLQ Za\V IRU a cRQWaLQHU WR bH WUaQVSRUWHd WR aQd IURP WKH SRUW aUH aV VWaWHd LQ WKH EmSiUicV
b\ WUaLQ RU WUXcN. IQ JHQHUaO ZKHQ WKH cRQWaLQHU LV OHaYLQJ b\ WUaLQ, LW LV WUaQVSRUWHd ZLWK VRPH NLQd RI
LQWHUQaO YHKLcOH IURP WKH VWacN WR a UaLO \aUd ZLWKLQ WKH SRUW. TKH ILUVW RSWLRQ LV WR WUaQVSRUW LW ZLWK a
WUXcN RU WHUPLQaO WUacWRU bHWZHHQ WKH VWacN aQd WKH UaLO\aUd aQd XVH cUaQHV WR ORad WKH cRQWaLQHUV RQWR
WKH WUXcN IURP WKH VWacN aQd WKHQ RII WKH WUXcN WR WKH WUaLQ. TKH RWKHU RSWLRQ LV WR XVH UHacK VWacNHUV RU
VWUaddOH caUULHUV WR WUaQVSRUW WKH cRQWaLQHUV aQd b\ dRLQJ VR WKH QHHd IRU cUaQHV aUH HOLPLQaWHd. TKH
XVH RI VWUaddOH caUULHUV RU UHacK VWacNHUV aUH WKHUHIRUH a PRUH HIILcLHQW Za\ IRU WKLV WUaQVSRUW aQd
WKHUHIRUH SRUWV ZKHUH WKLV LV XVHd aUH SURbabO\ QRW ZLOOLQJ WR XVH aQ aXWRQRPRXV WUXcN LQVWHad. TKH
SRUWV WKaW WRda\ XVH WHUPLQaO WUacWRUV aQd UHacK VWacNHUV aUH SURbabO\ aOVR PRUH OLNHO\ WR XSJUadH WR
UHacK VWacNHUV RU VWUaddOH caUULHUV aQd QRW aXWRQRPRXV WUXcNV. LaVWO\, VLQcH WKH UaLO\aUd RIWHQ LV
ORcaWHd LQ WKH SRUW aUHa cORVH WR WKH VWacN, WKH dLVWaQcH LV cRQVLdHUHd a bLW WRR VKRUW LQ JHQHUaO. TKLV
dRHV QRW PHaQ WKaW WKHUH ZLWK cHUWaLQW\ aUH QR aSSOLcaWLRQV IRU WUaQVSRUWaWLRQV WR WKH UaLO\aUd LQ SRUWV
JORbaOO\, bXW LW ZLOO QRW bH cRQVLdHUHd ZKHQ ORRNLQJ aW WKH JHQHULc caVH.

FRU WKH VKaUH WKaW OHaYHV ZLWK a WUXcN, WKHUH aUH aOVR WZR PaLQ Za\V. TKH ILUVW SURcHVV LV WKaW aQ
LQWHUQaO SRUW YHKLcOH WUaQVSRUWV WKH cRQWaLQHU WR a SaUNLQJ ORW RXWVLdH WKH SRUW aUHa ZKHUH WKH H[WHUQaO
WUXcN caQ cRPH aQd SLcN XS WKH cRQWaLQHU. AIWHU WKH LQWHUYLHZV WKaW KaYH bHHQ cRQdXcWHd LQ WKLV
TKHVLV, WKLV KaV bHHQ aQ RSWLRQ LQ YHU\ IHZ SRUWV, aQd ZKHQ LW LV aQ RSWLRQ, RQO\ 1 RU 2 RI WKH SRUW
WHUPLQaOV XVH WKLV SURcHVV. IW VHHPV WR bH PXcK PRUH cRPPRQ IRU WKH H[WHUQaO WUXcN WR HQWHU WKH SRUW
aUHa ZKHUH aQ LQWHUQaO PacKLQH RU YHKLcOH LV XVHd WR ORad aQd ORad RII WKH WUXcN ZLWK a cRQWaLQHU. BRWK
RI WKH IORZV ZLOO bH cRQVLdHUHd aV SRVVLbOH aSSOLcaWLRQV IRU WKH aXWRQRPRXV WUXcN.

BHaULQJ WKH abRYH PHQWLRQHd LQ PLQd, WKH VHJPHQW VL]HV ZLOO bH dLUHcWO\ dHSHQdHQW RQ WKH WUXcN aQd
WUaLQ VKaUH LQ WKH SRUWV. FRU VRPH RI WKH SRUWV ZKHUH WKH WUXcN aQd WUaLQ VKaUH KaYH QRW bHHQ IRXQd RQ
VHcRQdaU\ VRXUcHV RU LQWHUYLHZV, WKH cORVHVW SRUW ZLWK NQRZQ VKaUHV KaV bHHQ XVHd aV aQ
aSSUR[LPaWLRQ. SHH WKH YaOXHV LQ Table 5.2 - 5.4 bHORZ.

Transshipment Rate
AV PHQWLRQHd HaUOLHU, WKH WUaQVVKLSPHQW UaWH LQ a SRUW LV RI JUHaW LPSRUWaQcH ZKHQ caOcXOaWLQJ WKH WRWaO
PaUNHW VL]H IRU TKH CaVH CRPSaQ\, dXH WR WKH IacW WKaW WKLV IORZ LV QRW aSSOLcabOH. HHQcH, WR adMXVW IRU
WKLV LQ WKH caOcXOaWLRQV, WKH VKaUH RI WUaQVKLSPHQW LV UHPRYHd IURP WKH WRWaO WKURXJKSXW IRU a SRUW. SHH
a WRWaO OLVW RI WUaQVVKLSPHQW VKaUHV LQ Table 5.1 - 5.3 bHORZ.

AOWKRXJK WKH LdHaO VcHQaULR LV WR PRYH WKH cRQWaLQHU IURP WKH YHVVHO WR WKH VWacN aQd WKHQ bacN aJaLQ,
WKHUH aUH VLWXaWLRQV ZKHQ WKaW LV QRW SRVVLbOH. AccRUdLQJ WR PHUVRQ 6, bLJ SRUWV IRcXVLQJ RQ
WUaQVVKLSPHQW dR IacH VLWXaWLRQV ZKHUH a ORW RI TEUV KaYH WR bH PRYHd IURP RQH WHUPLQaO WR aQRWKHU
LQVLdH WKH SRUW. EYHQ WKRXJK WKLV LV a PLQRULW\ RI WKH RSHUaWLRQ, WKLV W\SH RI IORZ VWLOO H[LVWV aQd WKLV
PLJKW bH a SRVVLbOH aSSOLcaWLRQ IRU TKH CaVH CRPSaQ\. HRZHYHU, WKLV W\SH RI SURcHVV LV QRW
cRQVLdHUHd ZKHQ caOcXOaWLQJ WKH PaUNHW VKaUH, dXH WR WKH IacW WKaW WKLV LV QRW SaUW RI WKH VWaQdaUd
KaQdOLQJ SURcHVV.

Export and Import Ratio
IQ JHQHUaO, LPSRUW aQd H[SRUW IORZV VHHP WR bH aOPRVW LdHQWLcaO bXW UHYHUVHd. TKLV PHaQV WKaW a
cRQWaLQHU bHLQJ LPSRUWHd LV aV OLNHO\ WR bH WUaQVSRUWHd b\ aQ aXWRQRPRXV WUXcN aV a cRQWaLQHU WKaW LV
bHLQJ H[SRUWHd. TKLV PHaQV WKaW aQ LPSRUWHd cRQWaLQHU ZLOO cRQWULbXWH aV PXcK aV aQ H[SRUWHd
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cRQWaLQHU LQ WKH caOcXOaWLRQ RI WKH PaUNHW VL]H. IQ RWKHU ZRUdV, WKHUH ZLOO bH QR dLVWLQcWLRQ bHWZHHQ
WKHVH WZR LQ WKH caOcXOaWLRQ. A cRQWaLQHU SRUW WKaW LV KHaYLO\ LPSRUW dRPLQaWHd ZLOO KaYH WR H[SRUW
PaQ\ HPSW\ cRQWaLQHUV, aQd ZKHQ WKH\ aUH VKLSSHd WKH\ aUH KaQdOHd LQ WKH VaPH Za\ aV WKH IXOO
cRQWaLQHUV. TKHUHIRUH, aQ HPSW\ cRQWaLQHU bHLQJ VKLSSHd ZLOO add aV PXcK aV a IXOO RQH WR WKH
caOcXOaWHd PaUNHW VL]H.

TKH IacWRU WR KaYH LQ PLQd KHUH LV WKaW WKH SRUWV WKaW aUH KHaYLO\ LPSRUW dRPLQaWHd ZLOO KaYH WR VWRUH
WKH HPSW\ cRQWaLQHUV LQ HPSW\ cRQWaLQHU SaUNV aQd bH UHad\ WR WUaQVSRUW HPSW\ cRQWaLQHUV dRZQ WR
YHVVHOV WKaW KaYH RUdHUHd WKHP IRU IXUWKHU IUHLJKW. A JUHaW H[aPSOH RI WKLV aUHa LV ZKaW LV caOOHd a
³VWacN UXQ´ LQ WKH PRUW DHOWa. TKLV LV RI SaUWLcXOaU LQWHUHVW IRU TKH CaVH CRPSaQ\ VLQcH LW RIWHQ UHVXOWV
LQ UHSHWLWLYH IORZV ZLWK VKRUW dLVWaQcHV, VRPHWLPHV cRPSOHWHO\ LQVLdH RI WKH SRUW aUHa.

Closeness to Inland Warehouse Area
AV PHQWLRQHd b\ TKH CaVH CRPSaQ\, LQWHUHVWLQJ cRQWaLQHU IORZV VKRXOd bH bHWZHHQ X PHWHUV aQd Y
NLORPHWHUV. TKaW PHaQV WKaW IORZV RI cRQWaLQHUV WR ZaUHKRXVHV OHVV WKaQ Y NLORPHWHUV IURP WKH
cRQWaLQHU SRUWV aUH RI JUHaW LQWHUHVW. AV VRRQ aV WKH cRQWaLQHU LV RQ OaQd, LW LV SRVVLbOH WR IUHLJKW WKH
JRRdV LQ OaUJHU XQLWV WKaQ a cRQWaLQHU. SLQcH PRUH JRRdV WKHQ caQ bH VWXIIHd LQWR WKH VaPH XQLW aQd
WKHUHIRUH PRUH XQLWV WUaQVSRUWHd b\ RQH VLQJOH WUXcN, WKHUH aUH HcRQRPLc LQcHQWLYHV IRU WKH JRRdV
RZQHU WR KaYH WKH JRRdV UHSacNHd LQWR OaUJHU XQLWV aV VRRQ aV SRVVLbOH. TKLV LV WKH UHaVRQ ZK\ WKHUH
WHQd WR bH OaUJH ZaUHKRXVH aUHaV LQ cORVH SUR[LPLW\ WR WKH SRUWV. HRZ cORVH WKRVH ZaUHKRXVHV aUH LV
SaUWO\ dHSHQdHQW RQ KRZ ROd WKH SRUW LV. II WKH PRUW GaPPa LV WaNHQ aV aQ H[aPSOH, WKHUH aUH WZR
dLIIHUHQW ZaUHKRXVLQJ aUHaV WKaW aUH VLWXaWHd aURXQd Y NLORPHWHUV aZa\ IURP WKH SRUW WR ZKLcK a
PaMRULW\ RI WKH cRQWaLQHUV aUH WUaQVSRUWHd IRU WUaQVORadLQJ. IQ WKH PRUW ZHWa AOOLaQcH, aSSUR[LPaWHO\ 70
% RI WKH cRQWaLQHUV aUH WUaQVSRUWHd WR ZaUHKRXVLQJ aUHaV WKaW aUH XS WR Y NLORPHWHUV aZa\. HRZHYHU,
LQ WKH caVH RI WKH PRUW AOSKa, ZKLcK LV VHHQ aV aQ ROdHU SRUW LQ cRPSaULVRQ WR PRVW RWKHU SRUWV LQ WKH
UQLWHd SWaWHV, 30 % RI WKH cRQWaLQHUV OHaYLQJ WKH SRUW aUHa ZLWK WUXcNV aUH WUaQVSRUWHd a dLVWaQcH RI
OHVV WKaQ 40 NLORPHWHUV. A OaUJH VKaUH RI WKH SHUcHQWaJH LV HOLPLQaWHd LI \RX dHcUHaVH WKH UadLXV IURP
WKH SRUW WR Y NLORPHWHUV. IQ WKH PRUW ESVLORQ, a OaUJH VKaUH RI WKH cRQWaLQHUV OHaYLQJ ZLWK a WUXcN aUH
WUaQVSRUWHd WR WKH ZaUHKRXVLQJ aUHa WKaW LV ORcaWHd 10 NLORPHWHUV aZa\ IURP WKH SRUW. IQ WKLV caVH, WKH
H[acW VKaUH LV QRW NQRZQ bXW LW LV UHaVRQabOH WR aUJXH WKaW aW OHaVW 50 %, a PaMRULW\, LV WUaQVSRUWHd WKLV
dLVWaQcH. WLWK WKH LQWHUYLHZV LQ PLQd, LW VHHPV OLNH aW OHaVW 50 % RI aOO WKH caUJR WKaW OHaYHV WKH SRUW
b\ WUXcN LV WUaQVSRUWHd OHVV WKaQ Y NLORPHWHUV bHIRUH LW LV WUaQVORadHd, RQ aYHUaJH. BHaULQJ LQ PLQd
WKaW WKH H[acW VKaUH QRW LV NQRZQ LQ aOO RI WKH LQWHUYLHZHd SRUWV aQd WKH IacW WKaW IaU IURP aOO SRUWV LQ
WKH VHJPHQWV KaYH bHHQ LQWHUYLHZHd, aQ aYHUaJH RI WKRVH VKaUHV ZRXOd QRW bH UHaVRQabOH WR XVH ZKHQ
caOcXOaWLQJ WKH PaUNHW VL]HV. A UaQJH IURP XQdHU 30 % WR 70 % KaV bHHQ dHWHcWHd ZLWK PRUH SRUWV LQ
WKH XSSHU SaUW RI WKH UaQJH. HRZHYHU, VLQcH WKH aLP LV WR PLQLPL]H WKH ULVN RI XVLQJ YaOXHV WKaW OHad WR
a PaUNHW YaOXH bLJJHU WKaQ UHaOLW\, a SHUcHQWaJH LQ WKH ORZHU HQd RI WKH LQWHUYLHZHd SRUWV UaQJH LV PRVW
UHaVRQabOH. TKHUHIRUH, a VKaUH RI 50 % ZLOO bH XVHd KHUH.

Private or Public Roads between Port and First Warehouse
AV PHQWLRQHd b\ TKH CaVH CRPSaQ\, LQWHUHVWLQJ cRQWaLQHU IORZV VKRXOd aOVR PRVWO\ WaNH SOacH RQ
SULYaWH URadV. OXW RI WKH SRUWV LQWHUYLHZHd, QR SRUW Kad WUaQVSRUWaWLRQ URXWHV RQO\ WaNLQJ SOacH RQ
SULYaWH URadV WR WKH ZaUHKRXVHV. HRZHYHU, WKLV dRHV QRW PHaQ WKaW WKHUH aUH QR aSSOLcaWLRQ aUHaV.
TaNLQJ WKH PRUW ESVLORQ aV aQ H[aPSOH, WKHUH LV a OaUJH aUHa RI ZaUHKRXVLQJ WKaW LV ORcaWHd 10
NLORPHWHUV aZa\ aQd aQRWKHU IORZ RI cRQWaLQHUV WR aQ aUHa WKaW LV ZLWKLQ 20 NLORPHWHUV aZa\. BRWK RI
WKRVH IORZV WaNH SOacH RQ SULYaWH aQd SXbOLc URadV. HRZHYHU, TKH CaVH CRPSaQ\ cOaVVLILHV WKH ILUVW
IORZ dHVcULbHd aV QRW LQWHUHVWLQJ, ZKLOH WKH RWKHU IORZ LV cRQVLdHUHd LQWHUHVWLQJ. IQ RWKHU ZRUdV, LW LV
QRW SRVVLbOH WR dHcLdH ZKHWKHU a IORZ LV LQWHUHVWLQJ RU QRW RQO\ b\ aQVZHULQJ WKH TXHVWLRQ LI WKH URXWHV
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aUH SULYaWH RU QRW. IQVWHad, a cORVH VWXd\ RI WKH URXWHV QHHdV WR bH dRQH. SWaUWLQJ ZLWK WKH ILUVW IORZ
dHVcULbHd LQ WKH PRUW ESVLORQ caVH, WKH URXWH cRQWaLQV KLJKZa\V ZLWK KHaY\ WUaIILc ZKLcK ZRXOd
UHTXLUH a ORW RI LQWHUacWLRQ ZLWK RWKHU YHKLcOHV aQd SHRSOH. TKH RWKHU IORZ WaNHV SOacH PRVWO\ RQ
SULYaWH URadV bXW cRQWaLQV SaUWV WKaW aUH SXbOLc. HRZHYHU, WKRVH SaUWV aUH QRW H[SHULHQcLQJ PXcK WUaIILc
aW aOO. IQ RWKHU ZRUdV, LW LV QRW VXIILcLHQW WR RQO\ ORRN aW LI WKH IXOO dLVWaQcH WR WKH ZaUHKRXVHV LV RQ
SXbOLc RU SULYaWH URadV. TKH VKaUH RI cRQWaLQHUV WKaW JR RQO\ RQ SULYaWH URadV LV SURbabO\ YHU\ VPaOO
aQd b\ XVLQJ WKaW QXPbHU, a ORW RI SRWHQWLaO IORZV ZLOO bH PLVVLQJ RXW IURP WKH caOcXOaWLRQV. AddLQJ WR
WKLV, LW LV UHaVRQabOH WR aUJXH WKaW WKH OHJLVOaWLRQV UHJaUdLQJ aXWRQRPRXV WUXcNV RQ SXbOLc URadV
SURbabO\ ZLOO ORRVHQ XS LQ WKH QHaU IXWXUH aV IXUWKHU WHcKQRORJ\ dHYHORSPHQWV aUH dRQH aQd VRcLHWLHV
aURXQd WKH ZRUOd ZLOO RSHQ XS IRU WKH aSSOLcaWLRQ. SLQcH WKH daWa aYaLOabOH LQ WKLV aUHa LV H[WUHPHO\
OLPLWHd, aQ HVWLPaWLRQ baVHd RQ WKH cRQdXcWHd LQWHUYLHZV LV WKH bHVW Za\ IRUZaUd. TKHUHIRUH, WKH VKaUH
RI WKH WUaQVSRUWaWLRQ URXWHV WR ZaUHKRXVLQJ aUHaV OHVV WKaQ Y NLORPHWHUV aZa\ IURP WKH SRUW WKaW caQ
bH RSHUaWHd b\ aQ aXWRQRPRXV WUXcN ZLOO bH HVWLPaWHd WR 30 %.

Table 5.1. PaUaPHWHU dHVcULSWLRQ aQd WKHLU HIIHcW RQ PaUNHW YaOXH HVWLPaWLRQ

Parameter General/Port
Specific

Variable Effect on Market Value

TUXcN SKaUH PRUW SSHcLILc T 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑀𝑎𝑟𝑘𝑒𝑡 𝑆𝑖գ𝑒  ࡧ  𝑇 *  𝑀𝑎𝑟𝑘𝑒𝑡 𝑆𝑖գ𝑒

TUaQVVKLSPHQW RaWH PRUW SSHcLILc TS 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑀𝑎𝑟𝑘𝑒𝑡 𝑆𝑖գ𝑒  ࡧ  ഉ1 ࡡ 𝑇𝑆ഊ *  𝑀𝑎𝑟𝑘𝑒𝑡 𝑆𝑖

CORVHQHVV WR IQOaQd WaUHKRXVH AUHa GHQHUaO C 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑀𝑎𝑟𝑘𝑒𝑡 𝑆𝑖գ𝑒  ࡧ  𝐶 *  𝑀𝑎𝑟𝑘𝑒𝑡 𝑆𝑖գ𝑒

SKaUH RI IQWHUHVWLQJ RRXWHV GHQHUaO IR 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑀𝑎𝑟𝑘𝑒𝑡 𝑆𝑖գ𝑒  ࡧ 𝐼𝑅 *  𝑀𝑎𝑟𝑘𝑒𝑡 𝑆𝑖գ𝑒

CRPbLQLQJ aOO dHPRJUaSKLc aQd RSHUaWLRQaO YaULabOHV aQd WKHLU HIIHcW RQ TAM, WKH SeUYiceable
AYailable MaUkeW (SAM) caQ bH caOcXOaWHd XVLQJ WKH IROORZLQJ IRUPXOa

𝑆𝐴𝑀  ࡧ
𝑖1ࡧ

𝑛

∑ ഉ𝑇
𝑖

ࡣ ഉ1 ࡡ 𝑇𝑆
𝑖
ഊ ࡣ 𝐶

𝑖
ࡣ 𝐼𝑅

𝑖
 ഊ ࡣ  𝑇ℎ𝑟𝑜𝑢𝑔ℎ𝑝𝑢𝑡

𝑖

ZKHUH accRXQWV IRU a VSHcLILc SRUW. SHH Table 5.2 - 5.4 IRU WKH caOcXOaWLRQV IRU VSHcLILc SRUWV.𝑖

5.2.1.1.3 MaUNHW VHJPHQWaWLRQ

PRUWV LQ WKH VaPH cRXQWU\ RIWHQ VKaUH PaQ\ cKaUacWHULVWLcV. FRU LQVWaQcH, WKH JHRJUaSKLcaO ORcaWLRQ RI
WKH cRXQWU\ RIWHQ dHcLdHV ZKHWKHU WKH VKaUH RI WUaQVVKLSPHQW LQ WKH cRXQWU\ LV KLJK RU ORZ. AV
PHQWLRQHd LQ WKH EmSiUicV, a SRUW aW WKH HQd RI WKH VHa URXWH UaUHO\ KaV OaUJH VKaUHV RI WUaQVVKLSPHQW,
ZKLOH SRUWV LQ WKH PLddOH RI WKH URXWH KaYH a PXcK OaUJHU VKaUH. AQRWKHU H[aPSOH LV WKaW WKH SRUW
XQLRQV LQ WKH cRXQWU\ RIWHQ KaV OaUJH HIIHcWV RQ KRZ IaU WKH SRUWV LQ WKH cRXQWU\ KaYH UHacKHd LQ
aXWRPaWLRQ. TKH VaPH XQLRQV SURWHcW WKH ZRUNIRUcHV LQ dLIIHUHQW SRUWV RI WKH VaPH cRXQWU\, ZKLcK LV a
baOaQcLQJ IRUcH LQ WKH dHYHORSPHQW. IQ addLWLRQ, aV VHHQ LQ WKH AVRI-UaQNLQJV b\ KPMG, WKHUH aUH
VHYHUaO cRXQWU\ VSHcLILc IacWRUV WKaW aUH aIIHcWLQJ WKH aXWRPaWLRQ UHadLQHVV OHYHO, VXcK aV WKH OHJaO
V\VWHP, JRYHUQPHQW IOH[LbLOLW\ aQd WKH daWa- VKaULQJ HQYLURQPHQW. A JRRd ILUVW VHJPHQWaWLRQ PRdHO LV
WKHUHIRUH WR dLYLdH WKH SAM LQWR WKH cRXQWULHV aQd cRQWLQHQWV WKH\ bHORQJ WR. IQ WKH IROORZLQJ IRXU
WabOHV, WKH SAM LV WKHUHIRUH dLYLdHd LQWR cRXQWULHV aQd JURXSHd LQWR APHULcaV MaUNHW, AVLaQ &
OcHaQLaQ MaUNHW aQd EXURSHaQ MaUNHW.
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Table 5.2. SAM - APHULcaV MaUNHW

Countr\
(KPMG AVRI
RANKING)

Port Truck Rate Transshipment
Rate

Throughput
(TEUs)

SAM
Throughput

(TEUs)

CaQada (12) VaQcRXYHU ASSUR[. 50 % < 25 % 3 398 860 223 050

CaQada (12) MRQWUHaO ASSUR[. 50 % < 25 % 1 745 244 114 532

CaQada (12) PULQcH RXSHUW ASSUR[. 50 % < 25 % 1 200 000 78 750

PaQaPa (N/A) CRORQ ASSUR[. 50 % > 75 % 4 379 477 57 481

PaQaPa (N/A) BaObRa ASSUR[. 50 % > 75 % 2 894 654 37 992

PaQaPa (N/A) CKULVWRbaO ASSUR[. 50 % > 75 % 1 050 000 13 781

TKH UQLWHd SWaWHV (4) LRV AQJHOHV 70 % < 25 % 9 337 632 857 895

TKH UQLWHd SWaWHV (4) LRQJ BHacK 70 % < 25 % 7 632 032 701 193

TKH UQLWHd SWaWHV (4) NHZ YRUN/NHZ
JHUVH\ 50 % < 25 % 7 471 131 490 293

TKH UQLWHd SWaWHV (4) SaYaQQaK 50 % < 25 % 4 599 177 301 821

TKH UQLWHd SWaWHV (4) SHaWWOH-TacRPa 70 % < 25 % 3 775 303 346 856

TKH UQLWHd SWaWHV (4) HRXVWRQ 50 % < 25 % 2 987 291 196 041

TKH UQLWHd SWaWHV (4) VLUJLQa 50 % < 25 % 2 937 962 192 804

TKH UQLWHd SWaWHV (4) OaNOaQd 50 % < 25 % 2 500 431 164 091

TKH UQLWHd SWaWHV (4) CKaUOHVWRQ 50 % < 25 % 2 436 185 159 875

TKH UQLWHd SWaWHV (4) MLaPL 50 % < 25 % 1 120 913 73 560

Tot: 59 466 292 Tot: 4 010 014

Table 5.3. SAM - AVLaQ MaUNHW

Countr\ Port Truck Rate Transshipment Rate Throughput
(TEUs)

SAM
Throughput

(TEUs)

AXVWUaOLa (15) MHObRXUQH 95 % < 25 % 2 967 315 369  987

AXVWUaOLa (15) S\dQH\ 83 % < 25 % 2 572 714 280 2653

JaSaQ (11) TRN\R ASSUR[. 70 % < 25 % 4 510 000 414 356,

JaSaQ (11) OVaNa ASSUR[. 70 % < 25 % 2 456 028 225 647

JaSaQ (11) YRNRKaPa ASSUR[. 70 % < 25 % 2 990 000 274 706

JaSaQ (11) KRbH ASSUR[. 70 % < 25 % 2 871 642 263 832

JaSaQ (11) NaJR\a ASSUR[. 70 % < 25 % 2 844 004 261 292

OPaQ (N/A) SaOaOaK ASSUR[. 70 % > 75 % 4 109 000 75 503

SaXdL AUabLa (N/A) JHddaK ASSUR[. 70 % > 75 % 4 433 991 81 475

SaXdL AUabLa (N/A) KLQJ AbdXOOaK ASSUR[. 70 % > 75 % 2 020 683 37 130

SaXdL AUabLa (N/A) DaPPaP ASSUR[. 70 % > 75 % 1 822 642 33 491
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SLQJaSRUH (1) SLQJaSRUH ASSUR[. 70 % > 75 % 37 195 636 683 470

SRXWK KRUHa (7) BXVaQ ASSUR[. 70 % 50 - 75 % 21 992 001 865 935

SRXWK KRUHa (7) YHRVX GZaQJLaQJ ASSUR[. 70 % < 25 % 2 378 337 218 510

SRXWK KRUHa (7) IQcKRQ ASSUR[. 70 % < 25 % 3 091 955 284 073

UQLWHd AUab EPLUaWHV (8) DXbaL ASSUR[. 70 % > 75 % 14 111 000 259 290

UQLWHd AUab EPLUaWHV (8) AbX DKabL ASSUR[. 70 % > 75 % 2 780 000 51 083

Tot: 98 255 948 Tot: 4 680 046

Table 5.4. SAM - EXURSHaQ MaUNHW

Countr\ Port Truck Rate Transshipment Rate Throughput
(TEUs)

SAM
Throughput

(TEUs)

BHOJLXP (21) AQWZHUS ASSUR[. 60 % 25 - 50 % 11 860 204 667 136

FUaQcH (19) LH HaYUH 60 % < 25 % 2 822 910 222 304

FUaQcH (19) MaUVHLOOH 60 % 50 - 75 % 1 455 000 49 106

GHUPaQ\ (14) HaPbXUJ 80 % 25 - 50 % 9 274 215 695 566

GHUPaQ\ (14) BUHPHQ/BUHPHUKaYHQ 80 % 50 - 75 % 4 856 900 218 561

GUHHcH (N/A) PLUaHXV ASSUR[. 60 % > 75 % 5 648 000 88 956

IWaO\ (24) GHQRa ASSUR[. 60 % > 75 % 2 621 470 41 288

IWaO\ (24) GLRLa WaXUR ASSUR[. 60 % > 75 % 2 523 000 39 737

IWaO\ (24) La SSH]La ASSUR[. 60 % > 75 % 1 659 000 26 129

MaOWa (N/A) MaUVa[ORNN ASSUR[. 60 % > 75 % 2 722 880 42 885

NHWKHUOaQdV (2) RRWWHUdaP ASSUR[. 60 % 25 - 50 % 14 810 800 833 108

PROaQd (N/A) GdaQVN ASSUR[. 80 % 50 - 75 % 2 073 210 93 294

PRUWXJaO (N/A) SLQHV ASSUR[. 60 % > 75 % 1 423 000 22 412

SSaLQ (22) LaV PaOPaV ASSUR[. 60 % > 75 % 1 007 000 15 860

SSaLQ (22) VaOHQcLa ASSUR[. 60 % 50 - 75 % 5 439 820 183 594

SSaLQ (22) AOJHcLUaV ASSUR[. 60 % > 75 % 5 125 380 80 725

SSaLQ (22) BaUcHORQa ASSUR[. 60 % 50 - 75 % 3 324 650 112 207

UQLWHd KLQJdRP (9) FHOL[VWRZH 70 % < 25 % 3 584 300 329 308

UQLWHd KLQJdRP (9) LRQdRQ 70 % < 25 % 2 790 000 256 331

UQLWHd KLQJdRP (9) SRXWKaPSWRQ 70 % < 25 % 1 924 840 176 845

Tot: 86 946 613 Tot: 4 195 353

5.2.1.1.4 QXaQWLI\LQJ WKH SHJPHQWHd SHUYLcHabOH AYaLOabOH MaUNHW (SAM) VaOXH

WKHQ TXaQWLI\LQJ WKH SHUYLcHabOH MaUNHW VaOXH, WZR dLIIHUHQW aSSURacKHV ZLOO bH XVHd WR JHW a YaOXH
WKaW LV aV cUHdLbOH aV SRVVLbOH. TKH ILUVW aSSURacK ZLOO bH WR caOcXOaWH WKH cRVW SHU cRQWaLQHU LQOaQd
WUaQVSRUW, aQd WKH VHcRQd RQH ZLOO bH WR caOcXOaWH WKH QXPbHU RI WUXcNV QHHdHd WR KaQdOH WKH
WKURXJKSXW LQ WKH dLIIHUHQW SRUWV.
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Approach 1: Cost per Container Inland Transport
TKH ILUVW aSSURacK WR TXaQWLI\ WKH VHUYLcHabOH aYaLOabOH PaUNHW VL]H YaOXH LV dHULYHd IURP WKH
HVWLPaWLRQ RI cRVW SHU cRQWaLQHU LQOaQd WUaQVSRUW. A WRWaO cRVW SHU WUaQVSRUW caQ bH caOcXOaWHd XVLQJ
aVVXPSWLRQV UHJaUdLQJ aYHUaJH WLPH IRU ORadLQJ, aYHUaJH VSHHd, HWc. TKLV LV OaWHU cRPbLQHd ZLWK cRVWV
UHOaWHd WR UXQQLQJ a WUXcN. A IXOO OLVW RI aVVXPSWLRQV aQd HVWLPaWLRQV aUH SUHVHQWHd LQ Table 5.5.

Table 5.5. AVVXPSWLRQV/EVWLPaWLRQV IRU ASSURacK 1 CaOcXOaWLRQV

Assumption/estimation Value

MRQWKO\ VaOaU\ IRU WUaQVSRUWHU (LQcO. Wa[ aQd VRcLaO IHHV) 45 000 SEK

NXPbHU RI dULYHUV QHHdHd WR RSHUaWH RQH WUXcN 24 KRXUV a da\, 7 da\V a ZHHN 4

YHaUO\ dHSUHcLaWLRQ IRU a WUXcN (PHUVRQ 9, 2021) 100 000 SEK

SHUYLcH aQd PaLQWHQaQcH cRVW SHU \HaU IRU RQH WUXcN (PHUVRQ 9, 2021) 50 000 SEK

TUXcN IXHO cRQVXPSWLRQ (PHUVRQ 9, 2021) 3,0 L/10 NP

FXHO SULcH; DLHVHO 15 SEK/L

DLVWaQcH bHWZHHQ SRUW aQd ORJLVWLcV cHQWHU IRU WUaQVORadLQJ/URXQd WULS dLVWaQcH 10 NP/20 NP

AYHUaJH WUXcN VSHHd 40 NP/K

TLPH VSHQW b\ WUXcN OHaYLQJ WKH cRQWaLQHU aW WKH ORJLVWLc cHQWHU X PLQXWHV

TLPH VSHQW b\ WUXcN SLcNLQJ XS cRQWaLQHU IURP SRUW Y PLQXWHV

RRXQd WULS WLPH Z KRXUV

CalcXlaWiRnV:

𝑀𝑜𝑛𝑡ℎ𝑙բ 𝑠𝑎𝑙𝑎𝑟բ ࡣ 𝑑𝑟𝑖՟𝑒𝑟𝑠 𝑝𝑒𝑟 𝑡𝑟𝑢𝑐𝑘
𝑅𝑜𝑢𝑛𝑑𝑠 𝑝𝑒𝑟 𝑚𝑜𝑛𝑡ℎ ࡠ   𝑆𝑒𝑟՟𝑖𝑐𝑒 𝑎𝑛𝑑 𝑚𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒 𝑐𝑜𝑠𝑡 𝑝𝑒𝑟 𝑡𝑟𝑢𝑐𝑘 𝑎𝑛𝑑 𝑚𝑜𝑛𝑡ℎ

𝑅𝑜𝑢𝑛𝑑𝑠 𝑝𝑒𝑟 𝑚𝑜𝑛𝑡ℎ ࡠ 𝑀𝑜𝑛𝑡ℎ𝑙բ 𝑡𝑟𝑢𝑐𝑘 𝑑𝑒𝑝𝑟𝑖𝑐𝑖𝑎𝑡𝑖𝑜𝑛 
𝑅𝑜𝑢𝑛𝑑𝑠 𝑝𝑒𝑟 𝑚𝑜𝑛𝑡ℎ  

ࡠ   𝐹𝑢𝑒𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 ࡣ 𝐹𝑢𝑒𝑙 𝑝𝑟𝑖𝑐𝑒 ࡣ 𝑎՟𝑔 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑝𝑒𝑟 𝑟𝑜𝑢𝑛𝑑 ࡧ 𝐴՟𝑔.  𝑐𝑜𝑠𝑡 𝑝𝑒𝑟 𝑡𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡 ⇒    

4 ࡣ 45.000
ω ࡠ 50.0000/12

ω ࡠ 100.000/12
ω ࡠ 0, 3 ࡣ 15 ࡣ 20 ࡧ 192.500

ω ࡠ  90 ഉ𝑆𝐸𝐾ഊ 21.295 ࡩ
ω ࡠ 9, 96 ഉ𝑈𝑆𝐷ഊ

⇒ ഉ 21.295
ω ࡠ 9, 96ഊ 𝐷𝑜𝑙𝑙𝑎𝑟 ࡣ 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡𝑖𝑛𝑔 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑒𝑟 𝑚𝑜՟𝑒𝑠 ࡧ  𝑆𝐴𝑀

Table 5.6. MaUNHW SL]HV ZLWK ASSURacK 1

Market SAM Value - Approach 1

APHULcaV $ 453 811ω

AVLa $ 529 638ω

EXURSH $ 474 786ω

TRWaO PaUNHW $ 1 479 210ω

84



Approach 2: Number of Trucks Needed per Port
B\ XVLQJ WKH daWa IURP TKH CaVH CRPSaQ\ RQ WKH aYHUaJH dLVWaQcH WUaYHOHd b\ a cRQWaLQHU WUXcN SHU
da\, LW LV SRVVLbOH WR caOcXOaWH KRZ PaQ\ cRQWaLQHUV WKaW RQH VLQJOH WUXcN caQ WUaQVSRUW JLYHQ WKaW  WKH
aYHUaJH dLVWaQcH bHWZHHQ WKH SRUW aQd ZaUHKRXVH LV 10 NLORPHWHUV. PURcHHdLQJ IURP WKaW, ZH caQ
caOcXOaWH KRZ PaQ\ WUXcNV WKaW aUH QHHdHd WR KaQdOH WKH daLO\ IORZ RI cRQWaLQHUV bHWZHHQ WKH SRUWV
aQd WKH ZaUHKRXVH.

Table 5.7. AVVXPSWLRQV/EVWLPaWLRQV IRU ASSURacK 2 CaOcXOaWLRQV

Assumption/estimation Value

MRQWKO\ VaOaU\ IRU WUaQVSRUWHU (LQcO. Wa[ aQd VRcLaO IHHV) 45 000 SEK

NXPbHU RI dULYHUV QHHdHd WR RSHUaWH RQH WUXcN 24 KRXUV a da\, 7 da\V a ZHHN 4

YHaUO\ dHSUHcLaWLRQ IRU a WUXcN (PHUVRQ 9 2021) 100 000

SHUYLcH aQd PaLQWHQaQcH cRVW SHU \HaU IRU RQH WUXcN (PHUVRQ 9, 2021) 50 000 SEK

TUXcN IXHO cRQVXPSWLRQ (PHUVRQ 9, 2021) 3 L/10 NP

FXHO SULcH; DLHVHO 15 SEK/L

DLVWaQcH bHWZHHQ SRUW aQd ORJLVWLcV cHQWHU IRU WUaQVORadLQJ/URXQd WULS dLVWaQcH 10 NP/20 NP

CRQWaLQHU WUXcN aYHUaJH WUaYHOHd dLVWaQcH SHU \HaU NP∆

CalcXlaWiRnV:
ഉ1ഊ 𝑁𝑏𝑟 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡𝑖𝑛𝑔 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑒𝑟 𝑚𝑜՟𝑒𝑠 ࡣ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑜 𝑙𝑜𝑔𝑖𝑠𝑡𝑖𝑐𝑠 𝑐𝑒𝑛𝑡𝑒𝑟 𝑎𝑛𝑑 𝑏𝑎𝑐𝑘

𝑇𝑟𝑢𝑐𝑘 𝑡𝑟𝑎՟𝑒𝑙𝑒𝑑 𝑝𝑒𝑟 𝑡𝑟𝑢𝑐𝑘/բ𝑒𝑎𝑟   ࡧ 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑟𝑢𝑐𝑘𝑠 𝑛𝑒𝑒𝑑𝑒𝑑 

ഉ2ഊ 𝑇𝑟𝑢𝑐𝑘𝑠 𝑛𝑒𝑒𝑑𝑒𝑑 ࡣ ഉഉ𝑑𝑟𝑖՟𝑒𝑟𝑠/𝑡𝑟𝑢𝑐𝑘 ࡣ 𝑚𝑜𝑛𝑡ℎ𝑙բ 𝑠𝑎𝑙𝑎𝑟բഊ ࡣ ࡠ 12 ഉ 𝑠𝑒𝑟՟𝑖𝑐𝑒 𝑎𝑛𝑑 𝑚𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒 𝑐𝑜𝑠𝑡/𝑡𝑟𝑢𝑐𝑘ഊ

ࡠ ഉ𝑑𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛/𝑡𝑟𝑢𝑐𝑘ഊ ࡠ ഉ𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑟𝑎՟𝑒𝑙𝑒𝑑 𝑝𝑒𝑟 բ𝑒𝑎𝑟 ࡣ 𝐹𝑢𝑒𝑙 𝑝𝑟𝑖𝑐𝑒 ࡣ 𝐹𝑢𝑒𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛ഊ ࡧ

ࡧ 𝑁𝑏𝑟 𝑇𝑟𝑢𝑐𝑘𝑠 ࡣ $255 543 ࡠ 0, ࡧ ∆03  𝑆𝐴𝑀

Table 5.8. MaUNHW SL]HV ZLWK ASSURacK 2

Market SAM Value - Approach 2

APHULcaV $ 2 384∆

AVLa $ 2 782∆

EXURSH $ 2 494∆

TRWaO PaUNHW $ 7 660∆
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5.2.1.2 CXVWRPHU DULYHUV
WKHQ aQaO\VLQJ WKH cXVWRPHU dULYHUV WRZaUdV aXWRPaWLRQ LQ SRUWV LQ JHQHUaO, LW LV cOHaU WKaW WKH PaLQ
IRcXV IRU VWHYHdRUHV aQd SRUW RSHUaWRUV LV WR dR HYHU\WKLQJ WR PLQLPL]H WKH WLPH VSHQW LQ SRUW IRU WKH
YHVVHOV. TR acKLHYH WKLV WKH RSHUaWLRQV RQ WKH TXa\ VLdH IRcXV RQ VHUYLQJ WKH TXa\ cUaQH RSHUaWRUV LQ
WKH bHVW SRVVLbOH Za\ WR TXLcNO\ JHW WKH cRQWaLQHUV RXW RI WKH Za\. SLQcH TKH CaVH CRPSaQ\¶V
aXWRQRPRXV YHKLcOHV dR QRW IRcXV RQ WUaQVSRUWaWLRQ bHWZHHQ WKH TXa\ cUaQH aQd WKH VWacN, LW dRHV QRW
aIIHcW WKH HIILcLHQc\ RI WKLV SaUWLcXOaU SaUW RI WKH SURcHVV.

OWKHU bRWWOHQHcNV dLVcXVVHd aUH WKH JaWH ZKHUH WUXcNV cRPH LQWR WKH SRUW WR cROOHcW RU OHaYH cRQWaLQHUV.
IQ PRVW caVHV WRda\, dULYHUV KaYH WR SUH-bRRN a SLcN XS RU dHOLYHU\, LdHQWLI\ WKHPVHOYHV aW WKH JaWH aQd
WKHQ dULYH WKH WUXcN LQWR WKH SRUW aUHa WR ILQLVK WKH MRb. TKH LdHQWLILcaWLRQ SKaVH aW WKH JaWH LV a
bRWWOHQHcN WKaW RIWHQ cUHaWHV cRQJHVWLRQ. HaYLQJ aQ aXWRQRPRXV YHKLcOH LQ SOacH WR KaQdOH WKH
WUaQVSRUW IURP WKH cRQWaLQHU VWacN aQd RXW IURP WKH SRUW aUHa WR a QHaUb\ ORcaWLRQ IRU WUaQVORadLQJ
cRXOd KHOS UHdXcH WKHVH bRWWOHQHcNV dXH WR WKH IacW WKaW WKH LdHQWLILcaWLRQ caQ bH VZLWcKHd WR a dLJLWaO
SURcHVV. AOVR, daWa VKaULQJ bHWZHHQ WKH SRUW aQd WKH YHKLcOH caQ RSWLPL]H WKH IORZ aQd aYRLd SHaNV.

FLQaOO\, WKH YHVVHO VL]HV aUH LQcUHaVLQJ ZKLcK KaV cUHaWHd a QHHd IRU SRUWV WR KaQdOH YROXPH SHaNV ZLWK
PRUH TEUV ZLWK HYHU\ VKLS caOOLQJ WKH SRUW. TKLV VKRcNZaYH LQIOXHQcHV aOO RI WKH SaUWV LQ WKH
RSHUaWLRQ aQd cUHaWHV a QHHd IRU bHWWHU RSWLPL]aWLRQ. TKH CaVH CRPSaQ\ aXWRQRPRXV WUXcNV cRXOd bH
RQH SLHcH RI WKH SX]]OH WR VROYH WKLV,  XVLQJ bHWWHU aOORcaWLRQ RI UHVRXUcHV YLa daWa VKaULQJ aQd
RSHUaWLRQ SOaQQLQJ. FRU WKLV WR bHcRPH aQ adYaQWaJH, LW UHTXLUHV RSHQ daWa VKaULQJ RI WKH KaQdOLQJ
SURcHVV LQ WKH SRUW aV ZHOO aV IRU WKH YHKLcOH LWVHOI WR bH abOH WR SULRULWL]H WKH PRVW HIIHcWLYH URXWH aW
HYHU\ PRPHQW.

5.2.1.3 AXWRPaWLRQ RHadLQHVV
TKH OHYHO RI aXWRPaWLRQ LQ a SRUW LV a IacWRU WKaW caQ PaNH a VSHcLILc SRUW bRWK PRUH aQd OHVV VXLWabOH
IRU LPSOHPHQWLQJ aXWRQRPRXV WUXcNV. OQ WKH RQH KaQd, WKaW WKH SRUW KaV VRPH aXWRQRPRXV SaUWV LQ WKH
SURcHVV caQ bH SRVLWLYH VLQcH WKaW VKRZV aQ RSHQQHVV WRZaUdV aXWRPaWLRQ. TKLV PHaQV WKaW WKH SRUW
KaV Kad VXccHVVIXO dLVcXVVLRQV ZLWK WKH XQLRQV bHIRUH aQd aOVR WKaW WKH SRUW KaV a VWUaWHJ\ WR aOORZ
OaUJH XSIURQW LQYHVWPHQWV IRU HIILcLHQc\ VaYLQJV LQ WKH IXWXUH. FURP WKLV SHUVSHcWLYH, a SRUW ZLWK QR
aXWRPaWLRQ dXH WR OHVV VXccHVVIXO dLVcXVVLRQ ZLWK WKH XQLRQV RU aQRWKHU UHaVRQLQJ bHKLQd OaUJH XSIURQW
LQYHVWPHQWV, PLJKW bH a SRUW WKaW LV QRW ZRUWK cRQVLdHULQJ aV a SRVVLbOH cXVWRPHU. OQ WKH RWKHU KaQd, a
SRUW WKaW KaV LPSOHPHQWHd PaQ\ aXWRQRPRXV IORZV PLJKW KaYH OHVV IORZV WKaW TKH CaVH CRPSaQ\ caQ
WaUJHW. A JUHaW H[aPSOH RI WKLV LV WKH WUaQVSRUWaWLRQ RI cRQWaLQHUV IURP WKH TXa\ WR WKH VWacN ZKLcK LQ
PaQ\ SRUWV aOUHad\ LV RSHUaWHd b\ aXWRPaWLc JXLdHd YHKLcOHV (AGVV). AQRWKHU H[aPSOH LV WKH
WUaQVSRUWaWLRQ ZLWK aXWRQRPRXV YHKLcOHV RI cRQWaLQHUV WR WKH SaUNLQJ VSRW RXWVLdH WKH SRUW LQ WKH
aXWRQRPRXV WHUPLQaO LQ WKH PRUW AOSKa. HHUH, a SaUW RI WKH WUaQVSRUWaWLRQ URXWH WKaW caQ bH RSHUaWHd b\
TKH CaVH CRPSaQ\ LV aOUHad\ aXWRQRPRXV aQd WKHUHIRUH QRW LQWHUHVWLQJ. IQ RWKHU ZRUdV, WKHUH aUH WZR
VLWXaWLRQV UHJaUdLQJ WKH OHYHO RI aXWRPaWLRQ WKaW LV IaYRXUabOH. TKH ILUVW RQH LV a SRUW ZLWK VHYHUaO
aXWRQRPRXV SURcHVVHV bXW PaQXaO KaQdOLQJ RI WKH SaUW WKaW TKH CaVH CRPSaQ\ LV LQWHUHVWHd LQ. TKH
VHcRQd RQH LV a SRUW ZLWK ORZ OHYHOV RI aXWRPaWLRQ, aV ORQJ aV WKH ORZ OHYHOV aUH QRW a UHVXOW RI
UHVLVWaQcH WRZaUdV LW IURP XQLRQV, ILQaQcLaO SHUVSHcWLYHV RU HOVH.

WKHQ aSSO\LQJ WKH TechnRlRg\ AcceSWance MRdel (TAM) WR aXWRQRPRXV WUXcNV LQ WKH PRUW LQdXVWU\
WKH WZR dHWHUPLQaQWV IRU a VXccHVVIXO LPSOHPHQWaWLRQ RI a QHZ WHcKQRORJ\ aUH LdHQWLILHd WR bRWK bH
bHQHILcLaO IRU a IXOO accHSWaQcH LQ WKH LQdXVWU\. TKH ILUVW dHWHUPLQaQW, QaPHO\ WKH SHUcHLYHd XVHIXOQHVV
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LV KLJK VLQcH aOPRVW aOO SRUWV LQWHUYLHZHd H[SUHVVHd a OaUJH LQWHUHVW LQ WKH WHcKQRORJ\ aQd a bHOLHI WKaW
LW ZRXOd add PaQ\ bHQHILWV WR WKHLU RSHUaWLRQV. TKLV IacLOLWaWHV WKH SURcHVV RI cUHaWLQJ a JHQHUaO
accHSWaQcH LQ WKH LQdXVWU\ LQ WKH QHaU IXWXUH. TKH VHcRQd dHWHUPLQaQW, SHUcHLYHd HaVH RI XVH, LV ZHaNHU
bXW VWLOO cOaVVLILHd WR bH KLJK. A ORW RI aXWRPaWLRQ LV aOUHad\ WaNLQJ SOacH LQ WKH LQdXVWU\ aQd a ORW RI
IacWRUV WKaW OLPLW WKH accHSWaQcH aUH RXW RI cRQWURO IRU WKH SRUWV, OLNH OHJLVOaWLRQV aQd XQLRQV. SLQcH
bRWK dHWHUPLQaQWV aUH IaYRXUabOH, WKH PRdHO aUJXHV IRU aXWRQRPRXV YHKLcOHV WR bH a OaUJH SaUW RI WKH
SRUW LQdXVWU\ LQ WKH QHaU IXWXUH.
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5.2.2 LRJLVWLc CHQWHUV

5.2.2.1 MaUNHW VaOXH

5.2.2.1.1 TRWaO AYaLOabOH MaUNHW (TAM)

SWaUWLQJ ZLWK WKH LQWHUYLHZV cRQdXcWHd ZLWK ORJLVWLc cHQWHUV ZKHUH WUXcNV aUH XVHd, WKH IORZ RI JRRdV
ORRNHd URXJKO\ WKH VaPH LQ WKH caVH IRU LRJLVWLcV AOSKa 1, LRJLVWLcV AOSKa 2, LRJLVWLcV BHWa 1 aQd
LRJLVWLcV BHWa 2. TKH WUXcNV ZLWK JRRdV ZLOO UHacK WKH ZaUHKRXVH aQd dRcN dLUHcWO\ WR WKH bXLOdLQJ
ZKHUH VWaII ZLOO HPSW\ WKH WUXcN LQWR WKH LQKRXVH IORZ. WKHQ WKH JRRdV OaWHU aUH UHad\ WR OHaYH WKH
bXLOdLQJ, a WUXcN ZLOO HQWHU WKH aUHa aQd dRcN dLUHcWO\ LQWR WKH bXLOdLQJ ZKHUH VWaII caQ ILOO WKH WUXcN
ZLWK WKH JRRdV WKaW VKRXOd bH dHOLYHUHd. TKH aYHUaJH dLVWaQcH WKaW WKH WUXcN WUaYHOV WR aQd IURP WKH
ZaUHKRXVH LV IaU ORQJHU WKaQ Y NLORPHWHUV. TKLV PHaQV WKaW WKH UHJXOaU IORZ RI JRRdV LQ ORJLVWLc
cHQWHUV baVHd RQ WKH cRQdXcWHd LQWHUYLHZV caQ SURYLdH QR cOHaU XVH caVH IRU TKH CaVH CRPSaQ\.

WKHQ ORRNLQJ IRU IORZV WKaW aUH VHSaUaWHd IURP WKH PaLQ IORZ RI JRRdV, WZR XVH caVHV ZHUH IRXQd.
FRU LRJLVWLcV AOSKa 1LQ AOSKa CLW\, LQYHVWLJaWLRQV IRU PaNLQJ IORZV bHWZHHQ WKH ZaUHKRXVH aQd cORVH
b\ WHUPLQaOV KaYH bHHQ PadH. TKH\ IRXQd RQH RI WKRVH IORZV LQ AOSKa CLW\ aQd WZR PRUH LQ WKH
NRUdLcV UHJLRQ. AOWKRXJK WKH IacLOLW\ LQ AOSKa CLW\ LV WKH bLJJHVW RQH LQ SZHdHQ aQd IRXUWK bLJJHVW LQ
EXURSH, WKLV IORZ ZRXOd RQO\ UHTXLUH RQH WUXcN RSHUaWLQJ SHU da\, ZKLcK LV cRQVLdHUHd WR bH a WRR
VPaOO QXPbHU IRU TKH CaVH CRPSaQ\. AQRWKHU IORZ WKaW LV VHSaUaWHd IURP WKH PaLQ IORZ LV WKH
PRYHPHQW RI HPSW\ cRQWaLQHUV LQ WKH \aUd RXWVLdH WKH IacLOLWLHV LQ AOSKa SXbXUb. HHUH, a WXJ WUacWRU LV
RSHUaWLQJ 24 KRXUV a da\ 6 da\V a ZHHN. SLQcH RQO\ RQH WXJ WUacWRU LV UHTXLUHd KHUH, WKH YROXPH LV aOVR
cRQVLdHUHd WRR VPaOO IRU TKH CaVH CRPSaQ\. SLQcH QR aSSOLcabOH XVH caVH KaV bHHQ IRXQd ZLWKLQ WKLV
aUHa, WKH WRWaO aYaLOabOH PaUNHW ZLOO QRW bH cRQVLdHUHd KHUH.

AQRWKHU VHJPHQW WKaW IaOOV LQWR WKH PaUNHW LRgiVWic CenWeUV WKaW KaV a bLJ SRWHQWLaO LV KXbV IRU aLU
IUHLJKW. ALUSRUWV aUH bLJ, JaWHd aUHaV aQd WKH IUHLJKW KaV WR bH PRYHd IURP WKH aLUSOaQHV WR WHUPLQaOV
IRU IXUWKHU KaQdOLQJ. TKLV WUaQVSRUW LV dRQH XVLQJ WHUPLQaO WUacWRUV SXOOLQJ UniW LRad DeYiceV (ULDV).
TKH JORbaO PaUNHW IRU aLU IUHLJKW LV cHQWHUHd aURXQd 20 RI WKH ZRUOd¶V bLJJHVW aLUSRUWV IRU aLU IUHLJKW,
ZKLcK WRJHWKHU accRXQWV IRU URXJKO\ 80 % RI WKH YROXPH.

TKH caOcXOaWLRQV RI WKH TRWal AYailable MaUkeW (TAM) HVWLPaWLRQ IRU aLU IUHLJKW LV baVHd RQ WKH
IROORZLQJ aVVXPSWLRQV:

Table 5.9. AVVXPSWLRQV/EVWLPaWLRQV IRU FOLJKW FUHLJKW CaOcXOaWLRQV

Assumption/estimation Value

ULD (LD-3) caSacLW\ (TKRPVRQ, 2019) 1506 NJ

NXPbHU RI ULDV aOORZHd WR bH SXOOHd b\ RQH YHKLcOH (PHUVRQ 26, 2021) Γ

MRQWKO\ VaOaU\ IRU WUaQVSRUWHU (LQcO. Wa[ aQd VRcLaO IHHV) 45 000 SEK

MRQWKO\ OHaVLQJ aQd VHUYLcH cRVW IRU a WHUPLQaO WUacWRU (VHKLcOH CRPSaQ\, 2021) 30 000 SEK

THUPLQaO WUacWRU IXHO cRQVXPSWLRQ (VHKLcOH CRPSaQ\, 2021) 7 L/KRXU

FXHO SULcH; DLHVHO 15 SEK/L
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TLPH IRU WUaQVSRUW WR aLUSOaQH, ORad RII WKH SOaQH aQd WUaQVSRUW bacN (PHUVRQ
26,2021)

1 KRXU

CalcXlaWiRnV:

(1) 𝐶𝑜𝑠𝑡 𝑝𝑒𝑟 𝑡𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡 ࡧ  
𝑆𝑎𝑙𝑎𝑟բ 𝑓𝑜𝑟 𝑡𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡𝑒𝑟

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑜𝑢𝑛𝑑𝑠 𝑝𝑒𝑟 𝑚𝑜𝑛𝑡ℎ ࡠ 𝑆𝑒𝑟՟𝑖𝑐𝑒 𝑎𝑛𝑑 𝑚𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒 𝑐𝑜𝑠𝑡 𝑝𝑒𝑟 𝑡𝑒𝑟𝑚𝑖𝑛𝑎𝑙 𝑡𝑟𝑎𝑐𝑡𝑜𝑟
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑜𝑢𝑛𝑑𝑠 𝑝𝑒𝑟 𝑚𝑜𝑛𝑡ℎ ࡠ 𝐹𝑢𝑒𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑝𝑒𝑟 ℎ𝑜𝑢𝑟

1 ࡣ 𝑓𝑢𝑒𝑙 𝑝𝑟𝑖𝑐𝑒 ࡧ  

  45.000 𝑆𝐸𝐾
ഉ168 ℎ / 1 ℎഊ  ࡠ  30.000 𝑆𝐸𝐾

ഉ168 ℎ / 1 ℎഊ ࡠ ഉ7 𝑙𝑖𝑡𝑒𝑟/ℎ ࡣ 15 𝑆𝐸𝐾 / 𝑙𝑖𝑡𝑒𝑟ഊ ࡧ 551 𝑆𝐸𝐾/𝑟𝑜𝑢𝑛𝑑 61 ࡩ 𝑈𝑆 𝐷𝑜𝑙𝑙𝑎𝑟𝑠/𝑟𝑜𝑢𝑛𝑑.  

=ഉ2ഊ 𝑇𝐴𝑀 ࡧ 𝑇𝑜𝑡𝑎𝑙 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝐴𝑖𝑟 𝐹𝑟𝑒𝑖𝑔ℎ𝑡
𝐶𝑎𝑟𝑟բ𝑖𝑛𝑔 𝐶𝑎𝑝𝑎𝑐𝑖𝑡բ 𝑜𝑓 𝑜𝑛𝑒 𝑈𝐿𝐷  ࡣ 1

𝑃𝑢𝑙𝑙𝑖𝑛𝑔 𝐶𝑎𝑝𝑎𝑐𝑖𝑡բ 𝑜𝑓 𝑈𝐿𝐷𝑠 ࡣ  ഉ𝑎՟𝑔.  𝑐𝑜𝑠𝑡 𝑝𝑒𝑟 𝑡𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡ഊ 

61.300.000.000
ࡣ 1.506 1

Γ ࡣ  ࡧ 61 0, 0994Γ 𝑏𝑖𝑙𝑙𝑖𝑜𝑛 𝑈𝑆 𝐷𝑜𝑙𝑙𝑎𝑟𝑠  

5.2.2.1.2 SHUYLcHabOH AYaLOabOH MaUNHW (SAM)

TKH SHUYLcHabOH AYaLOabOH MaUNHW (SAM) LV caOcXOaWHd XVLQJ VLPLOaU dHPRJUaSKLc YaULabOHV aV
dLVcXVVHd ZKHQ WKH PaUNHW IRU SRUWV ZaV H[aPLQHd. ASaUW IURP dHPRJUaSKLc YaULabOHV, WKHUH aUH
RSHUaWLRQaO YaULabOHV WKaW QHHd WR bH WaNHQ LQWR accRXQW. TKH UHVXOW LV WKaW a SAM YaOXH IRU WKH PaUNHW
LV H[WUacWHd IURP TAM.

TKH WHcKQLcaO VROXWLRQ WKaW TKH CaVH CRPSaQ\ LV VHOOLQJ UHTXLUHV a cHUWaLQ aPRXQW RI IUHLJKW YROXPH
WR bH ILQaQcLaOO\ YLabOH. FRU SRUWV, WKLV cULWLcaO YROXPH ZaV dHWHUPLQHd WR bH 1 PLOOLRQ TEUV KaQdOHd
LQ RQH SRUW SHU \HaU, OHadLQJ WR URXJKO\ 80 % RI WKH VHa IUHLJKW YROXPH WR bH cRQVLdHUHd LQWHUHVWLQJ IRU
WKH PaUNHW VL]H. UVLQJ WKH VaPH VKaUH RI WKH aLU IUHLJKW PaUNHW aV SRWHQWLaO VHUYLcHabOH YROXPH, WKH
PaUNHW addV XS WR RQO\ WKH 22 bLJJHVW aLUSRUWV IRU aLU IUHLJKW LQ WKH ZRUOd, ZKLcK WRJHWKHU PaNH XS 80
% RI WKH aLU IUHLJKW PaUNHW.

UVLQJ WKH VaPH aUJXPHQW IRU aXWRPaWLRQ aV ZaV XVHd LQ 5.2.1.1.2 SeUYiceable AYailable MaUkeW, RQH
RI WKH PaMRU IacWRUV IRU cKRRVLQJ aXWRPaWLRQ LV WR UHdXcH OabRU cRVWV. FROORZLQJ WKLV aUJXPHQW, WKH
PaUNHW VL]H IRU WKH ORJLVWLc cHQWHUV ZLOO aOVR bH dRZQVL]Hd WR RQO\ cRQVLVW RI cRXQWULHV IaOOLQJ LQWR WKH
³HLJK IQcRPH´ cULWHULa IRU GNI/CaSLWa XVHd b\ WKH WRUOd BaQN. TKH UHVXOW ZKHQ aSSO\LQJ WKLV WR
TAM LV WKaW WKH WRWaO YROXPH dURSV IURP 80 % WR 57,5 % RI WKH WRWaO IUHLJKW YROXPH. A JUaSKLcaO
YLVXaOLVaWLRQ RI WKLV caQ bH VHHQ bHORZ LQ DiagUam 5.2.

TKH SAM YaOXH LV WKHQ caOcXOaWHd XVLQJ XSdaWHd IUHLJKW YROXPHV LQ WKH IRUPXOa IRU PaUNHW VL]H:

𝑆𝐴𝑀 ࡧ  𝑇𝑜𝑡𝑎𝑙 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝐴𝑖𝑟 𝐹𝑟𝑒𝑖𝑔ℎ𝑡 𝑓𝑜𝑟 𝑆𝐴𝑀 𝑀𝑎𝑟𝑘𝑒𝑡
𝐶𝑎𝑟𝑟բ𝑖𝑛𝑔 𝐶𝑎𝑝𝑎𝑐𝑖𝑡բ 𝑖𝑛 𝑜𝑛𝑒 𝑈𝐿𝐷  ࡣ 1

𝑃𝑢𝑙𝑙𝑖𝑛𝑔 𝐶𝑎𝑝𝑎𝑐𝑖𝑡բ 𝑜𝑓 𝑈𝐿𝐷𝑠 ࡣ  ഉ𝑎՟𝑔.  𝑐𝑜𝑠𝑡 𝑝𝑒𝑟 𝑡𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡ഊ ࡧ

35.242.419.000
ࡣ  1.506 1

Γ ࡣ  ࡧ 61  0, 057Γ 𝐵𝑖𝑙𝑙𝑖𝑜𝑛 𝑈𝑆 𝐷𝑜𝑙𝑙𝑎𝑟𝑠   
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Diagram 5.2 AVVXPSWLRQV/EVWLPaWLRQV IRU ASSURacK 2 CaOcXOaWLRQV

5.2.2.1.3 MaUNHW SHJPHQWaWLRQ

FRU WKLV WKHVLV, WKHUH KaV QRW bHHQ HQRXJK WLPH WR IXUWKHU LQYHVWLJaWH VHJPHQWaWLRQ YaULabOHV IRU KXbV
IRU aLU IUHLJKW. FXUWKHU LQYHVWLJaWLRQ RI WKH PaUNHW cRXOd IRcXV RQ RSHUaWLRQ YaULabOHV VXcK aV
dLIIHUHQcHV LQ KRZ WKH IUHLJKW LV KaQdOHd LQ dLIIHUHQW aLUSRUWV, aYHUaJH dLVWaQcH WUaYHOHd, OHJaO aVSHcWV
RI LPSOHPHQWLQJ aXWRQRPRXV VROXWLRQV aQd dLIIHUHQcHV LQ WKH KaQdOLQJ SURcHVV IRU dLIIHUHQW NLQdV RI
ULDV.

HRZHYHU, HYHQ LI QR VHJPHQWaWLRQ ZLOO bH dRQH, WKH DHL KXb LQ LHLS]LJ caQ bH XVHd aV aQ H[aPSOH
ZLWK WKHLU WRWaO YROXPH RI 1,15 PLOOLRQ WRQQHV RI caUJR SHU \HaU.

DHL LeiS]ig HXb:

𝐿𝑒𝑖𝑝գ𝑖𝑔 𝑀𝑎𝑟𝑘𝑒𝑡 𝑉𝑎𝑙𝑢𝑒 ࡧ 𝑇𝑜𝑡𝑎𝑙 𝑉𝑜𝑙𝑢𝑚𝑒 𝑓𝑟𝑒𝑖𝑔ℎ𝑡 𝐿𝑒𝑖𝑝գ𝑖𝑔 𝐻𝑢𝑏
𝐶𝑎𝑟𝑟բ𝑖𝑛𝑔 𝐶𝑎𝑝𝑎𝑐𝑖𝑡բ 𝑖𝑛 𝑜𝑛𝑒 𝑈𝐿𝐷  ࡣ 1

𝑃𝑢𝑙𝑙𝑖𝑛𝑔 𝐶𝑎𝑝𝑎𝑐𝑖𝑡բ 𝑜𝑓 𝑈𝐿𝐷𝑠 ࡣ  ഉ𝑎՟𝑔.  𝑐𝑜𝑠𝑡 𝑝𝑒𝑟 𝑡𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡ഊ 

ࡧ 1147233
ࡣ  1.506 1

Γ ࡣ  ࡧ 61  0, 372Γ 𝑚𝑖𝑙𝑙𝑖𝑜𝑛 𝑈𝑆 𝐷𝑜𝑙𝑙𝑎𝑟𝑠/𝑌𝑒𝑎𝑟   

5.2.2.2 CXVWRPHU DULYHUV
WKHQ aQaO\VLQJ WKH cXVWRPHU dULYHUV ZLWKLQ WKH VHJPHQW IRU ORJLVWLc cHQWHUV, WZR PaLQ dULYHUV aUH
IRXQd, QaPHO\, VXVWaLQabLOLW\ aQd cRVW UHdXcWLRQ. WLWKRXW JRLQJ WRR dHHS LQWR WKH VXbMHcW RI
VXVWaLQabLOLW\, JRLQJ IURP IRVVLO IXHO dULYHQ YHKLcOHV, WR HOHcWULc dULYHQ YHKLcOHV LV RI cRXUVH a VWHS LQ
WKH cRUUHcW dLUHcWLRQ. TKHUHIRUH TKH CaVH CRPSaQ\¶V VROXWLRQ LV addUHVVLQJ WKLV dULYHU LQ a YHU\
QaWXUaO Za\. TKH cRVW UHdXcWLRQ LV aOVR UHacKabOH LQ WKH ORQJ UXQ ZLWK PRUH HIILcLHQW RSHUaWLRQV aQd WKH
SRVVLbLOLW\ WR UHdXcH WKH OaUJH VaOaU\ cRVWV.
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ASaUW IURP bHLQJ HIILcLHQW aQd KaQdOLQJ aV PaQ\ VKLSPHQWV aV SRVVLbOH SHU KRXU, aQRWKHU dULYHU
LdHQWLILHd LV WR PaLQWaLQ a KLJK TXaOLW\ ZKHUH IHZ SacNaJHV aUH ORVW RU dHOLYHUHd WR WKH ZURQJ addUHVV.
IQ WKLV aUHa, WKH daWa KaQdOLQJ caSabLOLW\ LQ WKH TKH CaVH CRPSaQ\ RIIHU LV aWWUacWLYH LQ RUdHU WR NHHS
WUacN RI PRUH SURcHVVHV VLPXOWaQHRXVO\. FLQaOO\, UHPRYLQJ WKH dULYHU SURYLdHV a VROXWLRQ WR WKH
cRPSHWHQcH VKRUWaJH WKaW ZaV LdHQWLILHd. AV CRQUad\ dHVcULbHd LQ aQ LQWHUYLHZ, FUaQNIXUW ALUSRUW KaV
a VKRUWaJH RI 400 - 500 HPSOR\HHV SHU \HaU LQ WKHLU RSHUaWLRQV. RHPRYLQJ WKH dULYHUV IURP YHKLcOHV
WUaQVSRUWLQJ aLU IUHLJKW WR aQd IURP WKH SOaQH PLJKW HaVH WKLV VKRUWaJH. HRZHYHU, LW LV LPSRUWaQW WR
IXUWKHU LQYHVWLJaWH LI WKHUH LV a VKRUWaJH RI HPSOR\HHV RQ a JORbaO VcaOH aQd ZKHUH LQ WKH KaQdOLQJ
SURcHVV WKHUH LV a QHHd IRU PRUH SHUVRQQHO. II WKLV dRHV QRW aSSO\ IRU dULYHUV cRQWUROOLQJ WKH YHKLcOHV,
WKLV IacWRU caQ QRW bH cRQVLdHUHd aV a cXVWRPHU dULYHU IRU WKLV VHJPHQW.

5.2.2.3 AXWRPaWLRQ RHadLQHVV
EYHQ WKRXJK WKH aSSOLcaWLRQV IRU aXWRQRPRXV WUXcNV LQ ORJLVWLc cHQWHUV IRU \aUd RSHUaWLRQV aUH OLPLWHd,
WKH LQdXVWU\ KaV a UaWKHU JRRd aXWRPaWLRQ UHadLQHVV. AV dLVcXVVHd abRYH, WKHUH aUH aXWRQRPRXV
VROXWLRQV LQ SOacH IRU H.J. ZaOO-WR-ZaOO cRXQWV ZLWKLQ ZaUHKRXVHV, AGVV aQd aXWRPaWLc IRUNOLIWV
RSHUaWLQJ LQVLdH WR PRYH SaOOHWV aQd SOaVWLc ZUaSSLQJ URbRWV ZRUNLQJ WR HQVXUH WKaW WKH IUHLJKW dRHV
QRW JHW LQMXUHd dXULQJ WKH WUaQVSRUWaWLRQ. TKLV adYRcaWHV IRU WKH IacW WKaW WKH LQdXVWU\ LV RSHQ WRZaUdV
HYaOXaWLQJ aXWRQRPRXV VROXWLRQV aQd HYHQ LPSOHPHQWLQJ WKHP ZKHQ LW LV HcRQRPLcaOO\ IHaVLbOH.

AV IRU aQ\ RWKHU LQdXVWU\, XQLRQV SURWHcWLQJ WKH OabRU IURP ORVLQJ WKHLU MRbV LV RQH RI WKH PaMRU IacWRUV
UHVWULcWLQJ WKH UHadLQHVV OHYHO. FURP ZKaW KaV bHHQ dLVcRYHUHd LQ WKLV VWXd\, WKH XQLRQV RSHUaWLQJ IRU
ZRUNHUV LQ ORJLVWLc cHQWHUV LQ WKH QRUdLcV UHJLRQ KaYH bHHQ accHSWLQJ a cHUWaLQ aPRXQW RI aXWRPaWLRQ
IRU WKH RSHUaWLRQV ZLWKLQ WKH ORJLVWLcV cHQWHUV, ZKLcK LV ZK\ VHYHUaO H[aPSOHV RI aXWRPaWLRQ aUH
SUHVHQW WRda\.

WKHQ aSSO\LQJ WKH TechnRlRg\ AcceSWance MRdel (TAM) WR aXWRQRPRXV WUXcNV LQ WKH ORJLVWLcV
LQdXVWU\ WKH WZR dHWHUPLQaQWV IRU a VXccHVVIXO LPSOHPHQWaWLRQ RI a QHZ WHcKQRORJ\ aUH LdHQWLILHd WR
cRXQWHUacW. TKH ILUVW dHWHUPLQaQW, QaPHO\ WKH SHUcHLYHd XVHIXOQHVV LV ORZ VLQcH aOPRVW aOO cRPSaQLHV
LQWHUYLHZHd Kad IHZ RSHUaWLRQV RQ WKH RXWVLdH RI WKH IacLOLWLHV. TKH VHcRQd dHWHUPLQaQW, SHUcHLYHd
HaVH RI XVH, LV KLJKHU VLQcH a ORW RI SURcHVVHV aOUHad\ KaYH bHHQ aXWRPaWHd RQ WKH LQVLdH ZLWK IRU
LQVWaQcH AGVV. HRZHYHU, WKH ILUVW dHWHUPLQaQW LV WKH PRUH LPSRUWaQW RQH RI WKH WZR accRUdLQJ WR WKH
PRdHO aQd  WKHUHIRUH, WKH PRdHO aUJXHV IRU aXWRQRPRXV YHKLcOHV bHLQJ LQVLJQLILcaQW LQ WKH IXWXUH RI
ORJLVWLcV cHQWHUV.

FRU aXWRPaWLRQ UHadLQHVV aW aLUSRUWV, WZR LQWHUHVWLQJ caVHV KaYH bHHQ VWXdLHd. AOWKRXJK WKLV VHHPV WR
bH a YHU\ LQWHUHVWLQJ aSSOLcaWLRQ, WKHUH LV WRR OLWWOH LQIRUPaWLRQ JaWKHUHd WR aQaO\VH WKH UHadLQHVV LQ WKLV
VHJPHQW IRU aLUSRUWV WR LPSOHPHQW aXWRQRPRXV YHKLcOHV. LRRNLQJ aW WKH caVH aW TRXORXVH-BOaJQac
ALUSRUW, aQ aXWRQRPRXV WHUPLQaO WUacWRU dULYHV WR aQd IURP WKH SOaQH aXWRPaWLcaOO\, bXW RQcH LW
aSSURacKHV WKH SOaQH LW LV VZLWcKHd WR PaQXaO PRdH aQd RYHUWaNHQ b\ a KXPaQ dULYHU. TKLV VHUYHV aV a
JUHaW H[aPSOH IRU WKH accHSWaQcH aQd ZLOOLQJQHVV ZLWKLQ WKH VHJPHQW WR RYHUcRPH RbVWacOHV IRU
aXWRPaWLRQ. DLYLdLQJ WKH WaVN LQWR VXbWaVNV ZKHUH VRPH caQ bH aXWRPaWHd aQd WKH PRUH ULVNIXO SaUWV
caQ VWLOO bH KaQdOHd b\ a KXPaQ bHLQJ cUHaWHV a ILUVW VWHS WRZaUdV a IXOO\ aXWRQRPRXV VROXWLRQ.
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5.2.3 MaQXIacWXULQJ CRPSaQLHV
BaVHd RQ WKH cRQdXcWHd LQWHUYLHZV LW LV cOHaU WKaW PaQXIacWXULQJ cRPSaQLHV aQd WKH IORZV RI JRRdV
aQd UaZ PaWHULaOV ZLWKLQ WKH IacLOLWLHV aUH YaU\LQJ JUHaWO\. OQ RQH VLdH RI WKH VSHcWUXP WKHUH aUH
IacLOLWLHV ZKHUH UaZ PaWHULaOV HQWHU WKH SURcHVV YLa a WUXcN dRcNLQJ WR WKH bXLOdLQJV IROORZHd b\
H[cOXVLYHO\ LQdRRU KaQdOLQJ bHIRUH ILQLVKHd SURdXcWV aUH ORadHd LQWR WUXcNV WKaW dRcN bHIRUH WKH\ aUH
dHOLYHUHd WR WKH HQd dHVWLQaWLRQ. OQ WKH RWKHU VLdH WKHUH aUH OaUJHU IacLOLWLHV ZLWK VHYHUaO bXLOdLQJV aQd
a OaUJH IORZ RI JRRdV LQ WKH JaUdHQ aQd bHWZHHQ LQWHUPHdLaWH ZaUHKRXVHV bHIRUH WKH SURdXcWV aUH
ILQLVKHd aQd WUaQVSRUWHd WR WKHLU dHVWLQaWLRQ. BHWZHHQ WKRVH HQdV RI WKH VSHcWUXP, WKHUH aUH K\bULdV aV
ZHOO ZLWK a ORW RI LQdRRU WUaQVSRUWaWLRQ bXW VRPH KaQdOLQJ RI JRRdV LQ aQ RXWVLdH \aUd. TKHUHIRUH, LW
KaV QRW bHHQ SRVVLbOH WR dHcLdH WKH JHQHUaO KaQdOLQJ IORZ RI JRRdV LQ SURdXcLQJ ZaUHKRXVHV.

WKLOH LQWHUYLHZLQJ SHRSOH IURP RUJaQLVaWLRQV LQ WKLV PaUNHW ZLWK a JUHaW RYHUYLHZ RI WKH IORZV WKaW
aUH SUHVHQW, a cRPPRQ SaWWHUQ ZaV WKaW cRPSaQLHV cRXOd VHH WKH SRWHQWLaO JaLQV RI aXWRPaWLQJ WKH
IORZV, bRWK LQ WHUPV RI HIILcLHQc\ JaLQV aQd VXVWaLQabLOLW\, bXW WKH\ WHQdHd WR H[SUHVV a dRXbW WKaW LW
ZRXOd bH SRVVLbOH WR LPSOHPHQW. OQH UHaVRQ WKaW caPH XS ZaV WKaW WKH IORZ UaUHO\ ZaV WKH VaPH aOO
WKH WLPH aQd WKaW WKH VNLOO RI LPSURYLVaWLRQ WKHUHIRUH RIWHQ ZaV QHHdHd. AQRWKHU UHaVRQ ZaV WKaW
LQWHUQaO WUaQVSRUWaWLRQ URXWHV RIWHQ ZHUH RccXSLHd b\ WKH ZRUNIRUcH aQd WKaW aQ aXWRQRPRXV YHKLcOH
WKHUHIRUH ZRXOd KaYH a KaUd WLPH RSHUaWLQJ ZLWKRXW WRR PaQ\ LQWHUUXSWLRQV. OQH WKLUd UHaVRQ ZaV WKaW
WKH YHKLcOHV RSHUaWLQJ LQ WKH \aUd RIWHQ aUH XVHd IRU dLIIHUHQW IORZV aQd SURcHVVHV dHSHQdLQJ RQ WLPH
RI WKH da\ aQd WKH da\ RI WKH ZHHN. OQH da\ LW caQ bH XVHd aV a WUaQVSRUWHU RI UaZ PaWHULaO LQ WKH \aUd
aQd aQRWKHU da\ LW caQ bH XVHd WR WUaQVSRUW VHPL-ILQLVKHd JRRdV bHWZHHQ a SURdXcWLRQ IacLOLW\ aQd aQ
LQWHUPHdLaWH ZaUHKRXVH LQ aQRWKHU SaUW RI WKH IacLOLW\. WKHQ WKH WUXcNV aUH XVHd LQ WKLV Za\, WKH
IOH[LbLOLW\ RI KaYLQJ a KXPaQ dULYHU WKaW caQ adaSW LQVWaQWO\ WR QHZ VHWWLQJV LV cUXcLaO. IQ JHQHUaO, WKH
Za\ RI WKLQNLQJ abRXW aQ aXWRQRPRXV VROXWLRQ ZaV WKaW LW ZRXOd bH KaUd WR LPSOHPHQW LW dLUHcWO\ LQWR
WKH cXUUHQW VROXWLRQ, cRPSaUHd WR RWKHU PaUNHWV ZKHUH WKH UHaVRQLQJ abRXW cUHaWLQJ aQ LQWHJUaWHd
VROXWLRQ caPH PRUH QaWXUaOO\.

5.2.3.1 MaUNHW VaOXH
TZR dLIIHUHQW aSSURacKHV KaYH bHHQ WULHd LQ RUdHU WR VcaOH XS WKH WUaQVSRUWaWLRQ IORZV LdHQWLILHd aW WKH
LQWHUYLHZHd IacLOLWLHV WR WKH WRWaO PaUNHW VL]H. TKH ILUVW aSSURacK ZaV WR WU\ WR ZHLJK WKH aPRXQW RI
JRRdV SURdXcHd LQ a IacLOLW\ aQd WKH WUaQVSRUWaWLRQ QHHdHd IRU WKH JRRdV, WR WKH WRWaO YROXPH RI JRRdV
SURdXcHd LQ WKH cRPSaQ\ aQd IURP WKHUH WU\ WR VcaOH LW ZLWK WKH cRPSaQ\ VL]H LQ UHOaWLRQ WR RWKHU
cRPSaQLHV. TKH ILUVW RbVWacOH KHUH ZaV WKaW OaUJHU cRPSaQLHV UaUHO\ SURdXcH aOO WKHLU SURdXcW OLQHV LQ
WKH VaPH IacLOLW\, LQVWHad WKH\ KaYH VSHcLILc IacLOLWLHV IRU VSHcLILc SURdXcW OLQHV. AOWKRXJK WKH
LQWHUYLHZHHV cRXOd aQVZHU KRZ OaUJH WKHLU SURdXcWLRQ YROXPH ZaV LQ UHOaWLRQ WR WKH WRWaO SURdXcWLRQ RI
WKaW VSHcLILc SURdXcW, WKH\ Kad OLPLWHd LQVLJKWV LQ WKH WRWaO YROXPHV RI WKH cRPSaQ\. TKLV PHaQV WKaW
cRQVLdHUabO\ PRUH LQWHUYLHZV ZRXOd KaYH WR bH dRQH aW RQH VLQJOH cRPSaQ\ aQd LWV dLIIHUHQW SaUWV WR
XVH WKLV aSSURacK. TKH RWKHU SURbOHP KHUH ZaV WKaW HYHQ LI WKH\ NQHZ WKH YROXPH cUHaWHd LQ RWKHU
SURdXcWLRQ OLQHV, WKH\ RQO\ NQHZ WKH QXPbHU RI XQLWV SURdXcHd aQd QRW KRZ PaQ\ RI WKRVH SURdXcWV
ILWWHd LQ a cRQWaLQHU RU RQH WUXcN.

TKH VHcRQd aSSURacK ZaV WR ORRN aW WKH YROXPH RI UaZ PaWHULaO QHHdHd WR cUHaWH WKH SURdXcWV. IQ RWKHU
ZRUdV, ZKHQ WKH YROXPH cRPLQJ RXW RI WKH SURdXcWLRQ IacLOLWLHV dLd QRW ZRUN, WKH IRcXV ZaV cKaQJHd
WR WKH YROXPH UHacKLQJ WKH IacLOLWLHV. TKH RbVWacOH KHUH ZaV WKaW WKH YROXPH QHHdHd WR cUHaWH a VSHcLILc
YROXPH RI SURdXcWV YaULHd LQ VXcK a Za\ WKaW WKH QXPbHU RI WUXcNV QHHdHd WR dHOLYHU WR SURdXcWV dLd
QRW Va\ aQ\WKLQJ abRXW KRZ PaQ\ WUXcNV WKaW ZHUH QHHdHd WR dHOLYHU WKH ILQLVKHd SURdXcWV RU WR KaQdOH
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JRRdV LQ WKH IacLOLW\ \aUd. SRPH SURdXcWV cUHaWH a ORW RI ZaVWH PaWHULaO WKaW QHHdV WR bH WUaQVSRUWHd
aZa\ IURP WKH SURcHVV aQd RWKHU SURdXcWV aUH PRUH HIILcLHQW LQ WKH YROXPH RI UaZ PaWHULaOV QHHdHd IRU
SURdXcWLRQ. TKHUHIRUH, QR cRUUHOaWLRQ cRXOd bH IRXQd KHUH HLWKHU ZLWK WKH QXPbHU RI LQWHUYLHZV PadH
ZLWKLQ WKH JLYHQ WLPH IUaPH.

IQ cRQcOXVLRQ, WKH abVHQcH RI WKH VWaQdaUdLVaWLRQ RI XQLWV LQ PaQXIacWXULQJ cRPSaQLHV, WKaW LV VHHQ LQ
bRWK SRUWV aQd aLU IUHLJKW, PaNHV LW KaUd WR VcaOH WKH aSSOLcaWLRQV IRU aXWRQRPRXV WUXcNV IRXQd LQ WKH
LQWHUYLHZV WR a JORbaO PaUNHW VL]H. HRZHYHU, WKLV dRHV QRW PaNH WKLV VHJPHQW aQ\ OHVV aWWUacWLYH IRU
TKH CaVH CRPSaQ\. WLWK WKH YaVW YaULaWLRQ cRPHV PRUH dLIIHUHQW W\SHV RI IORZV aQd ZLWK WKaW PRUH
SRVVLbOH aSSOLcaWLRQV IRU aQ aXWRQRPRXV VROXWLRQ. TKHUHIRUH, WKH QH[W VHcWLRQV ZLOO QRW H[aPLQH WKH
WRWaO aYaLOabOH PaUNHW VL]H aQd WKH VHUYLcHabOH aYaLOabOH PaUNHW VL]H aV LQ WKH VHcWLRQV IRU PRUWV aQd
LRgiVWicV CenWeUV. IQVWHad LW ZLOO SUHVHQW 3 RI WKH SRVVLbOH aSSOLcaWLRQV IRXQd aQd a caOcXOaWHd PaUNHW
YaOXH IRU WKH VHOHcWHd caVHV.

5.2.3.1.1 MaUNHW SHJPHQWaWLRQ

AV PHQWLRQHd LQ Whe EmSiUicV WKH PaUNHW IRU PaQXIacWXULQJ cRPSaQLHV aUH RIWHQ VHJPHQWHd LQWR WHQ
dLIIHUHQW VHJPHQWV dHSHQdLQJ RQ ZKaW WKH\ aUH SURdXcLQJ, VXcK aV WRRd PURdXcWV RU MHWaOV WR QaPH a
IHZ. AIWHU aQaO\VLQJ WKH UHVXOWV IURP VSHaNLQJ WR HLJKW SHRSOH IURP dLIIHUHQW cRPSaQLHV LQ dLIIHUHQW
VHJPHQWV RI PaQXIacWXULQJ LQ SZHdHQ, WKH UHVXOW SRLQWV WRZaUdV WKH IacW WKaW WKHUH aUH IHZ VLPLOaULWLHV
bHWZHHQ KRZ WKH SURcHVV ZRUNV aQd KRZ WKH LQWHUQaO ORJLVWLcV aUH KaQdOHd. IQVWHad, LW LV PRUH
LPSRUWaQW KRZ WKH IacLOLW\ LV SOaQQHd aQd KRZ PaQ\ VHSaUaWH bXLOdLQJV WKHUH aUH LQ WKH \aUd. SRPH
IacLOLWLHV WHQd WR bH LQcaSacLRXV LI WKH cRPSaQ\ KaV IacHd ORQJ WHUP JURZWK aQd KaV bHHQ IRUcHd WR ILW
LQWR a VPaOO aUHa. OQH H[aPSOH RI WKLV LV MaQXIacWXULQJ AOSKa¶V IacLOLW\ LQ AOSKa CLW\ 2. OWKHU W\SHV
RI IacLOLWLHV aUH PRUH ZHOO SOaQQHd aQd IRcXVHd RQ NHHSLQJ aV PXcK RI WKH SURcHVV XQdHU RQH URRI aV
SRVVLbOH ZLWK WKH UaZ PaWHULaO cRPLQJ LQ aW RQH HQd RI WKH IacLOLW\ aQd WKH UHILQHd SURdXcW OHaYLQJ LQ
WKH RWKHU HQd ZLWK WUXcNV dRcNLQJ LQWR WKH VaPH bXLOdLQJ, PLQLPL]LQJ WKH QHHd IRU RXWdRRU PaWHULaO
KaQdOLQJ. MaQXIacWXULQJ DHOWa LV a JRRd H[aPSOH RI WKLV. IQVWHad RI IRcXVLQJ RQ VHJPHQWLQJ WKH
PaUNHW aIWHU ZKaW WKH cRPSaQ\ LV SURdXcLQJ, LW LV RI PRUH LQWHUHVW WR ORRN aW IacWRUV UHJaUdLQJ WKH
Oa\RXW RI WKH IacLOLW\, WKH aPRXQW RI RXWdRRU WUaQVSRUWaWLRQ IORZV aQd dLVWaQcHV WUaYHOHd.

AQRWKHU RSHUaWLRQaO YaULabOH WKaW LV RI LQWHUHVW ZKHQ WU\LQJ WR dHWHUPLQH WKH PaUNHW VL]H LV KRZ
VXVcHSWLbOH WKH cRPSaQ\ LV IRU aXWRQRPRXV VROXWLRQV. TKLV LV SaUWO\ dHSHQdHQW RQ WKH UHOaWLRQVKLS WKH
cRPSaQ\ KaV ZLWK WKH VSHcLILc XQLRQ WKaW RSHUaWHV ZLWKLQ WKHLU aUHa RI PaQXIacWXULQJ. HHQcH, LW LV RI
LQWHUHVW IRU WKLV WRSLc WR cOaVVLI\ cRPSaQLHV LQWR WKH dLIIHUHQW VHJPHQWV SUHVHQWHd LQ Whe EmSiUicV aQd
IURP WKHUH HYaOXaWH WKH VWaWXV RI HacK OabRXU XQLRQ. OQH Za\ WR dR VR LV WR VHH KRZ IaU cRPSaQLHV
ZLWKLQ HacK VHJPHQW KaYH cRPH ZLWK aXWRPaWLRQ LQ JHQHUaO, VXcK aV LI WKHUH aUH AGVV RSHUaWLQJ
LQVLdH WKH IacLOLWLHV WRda\ RU LI WKHUH aUH RWKHU W\SHV RI aXWRPaWLRQ aW SOa\.
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5.2.3.2. SHOHcWHd CaVHV

5.2.3.2.1. GHQHUaO AVVXPSWLRQV LQ SHOHcWHd CaVHV

IQ WKLV VHcWLRQ, WKUHH XVH caVHV WKaW ZHUH IRXQd dXULQJ WKH LQWHUYLHZV KaYH bHHQ VHOHcWHd. TKHVH XVH
caVHV ZLOO bH PRUH dHHSO\ H[aPLQHd aQd a YaOXH IRU aOO caVHV ZLOO aOVR bH caOcXOaWHd. TR dHcLdH WKH
YaOXH IRU WKH cRPSaQLHV, WKH cRVW IRU WKHLU cXUUHQW VROXWLRQ ZLOO bH caOcXOaWHd. TR caOcXOaWH WKLV YaOXH,
WKUHH cRPSaQ\ VSHcLILc IacWRUV ZLOO bH XVHd, QaPHO\ WKH QXPbHU RI YHKLcOHV RSHUaWLQJ LQ WKH VROXWLRQ,
WKH QXPbHU RI SHRSOH ZKR aUH HPSOR\Hd WR dULYH WKH YHKLcOHV aQd KRZ PaQ\ KRXUV a da\ WKRVH
YHKLcOHV aUH RSHUaWLQJ. TKH IRUPXOa bHORZ LV a JHQHUaO IRUPXOa IRU WKH caOcXOaWLRQ.

𝑇𝑜𝑡𝑎𝑙 𝑐𝑜𝑠𝑡𝑠 ࡧ  ഉ𝐷𝑟𝑖՟𝑒𝑟 𝑠𝑎𝑙𝑎𝑟բ ࡣ 𝑛𝑏𝑟 𝑑𝑟𝑖՟𝑒𝑟𝑠ഊ ࡠ ഉ𝑠𝑒𝑟՟𝑖𝑐𝑒 𝑎𝑛𝑑 𝑚𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒ഊ ࡣ 𝑛𝑏𝑟 𝑜𝑓 ՟𝑒ℎ𝑖𝑐𝑙𝑒𝑠 ࡠ

 𝐴՟𝑔.  𝑓𝑢𝑒𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 ࡣ 𝐴՟𝑔 𝑓𝑢𝑒𝑙 𝑝𝑟𝑖𝑐𝑒ഊ ࡣ  𝑛𝑏𝑟 𝑜𝑓 ՟𝑒ℎ𝑖𝑐𝑙𝑒𝑠  

TKH caOcXOaWLRQV RI WKH HVWLPaWLRQ IRU HacK caVH LV baVHd RQ WKH IROORZLQJ aVVXPSWLRQV:

Table 5.10. AVVXPSWLRQV/EVWLPaWLRQV IRU MaQXIacWXULQJ CRPSaQLHV CaOcXOaWLRQV

Estimates/Assumptions Value

MRQWKO\ VaOaU\ IRU WUaQVSRUWHU (LQcOXdLQJ Wa[ aQd VRcLaO IHHV) (PHUVRQ 26, 2021) 45 000 SEK

MRQWKO\ OHaVLQJ aQd VHUYLcH cRVWV IRU a WHUPLQaO WUacWRU (VHKLcOH CRPSaQ\, 2021) 30 000 SEK

FXHO cRQVXPSWLRQ IRU a WHUPLQaO TUacWRU (VHKLcOH CRPSaQ\, 2021) 7 OLWHU/KRXU

FXHO SULcH; DLHVHO 15 SEK/OLWHU

SHUYLcH aQd PaLQWHQaQcH cRVW SHU \HaU IRU RQH WUXcN (PHUVRQ 9, 2021) 50 000 SEK

TUXcN IXHO cRQVXPSWLRQ (PHUVRQ 9, 2021) 3 L/100NP

5.2.3.2.2  MaQXIacWXULQJ GaPPa; FacLOLW\-WaUHKRXVHV

IQ WKH caVH RI MaQXIacWXULQJ GaPPa LQ GaPPa CLW\, WKH OacN RI VXIILcLHQW QXPbHU RI VWRUaJH VSRWV
ZLWKLQ WKH IacLOLW\ aUHa IRUcHV WKH cRPSaQ\ WR VWRUH PRUH WKaQ 50 % RI WKHLU ILQLVKHd SURdXcWV LQ
ZaUHKRXVHV RXWVLdH WKH SURdXcWLRQ aUHa. TKHUHIRUH WKH\ KaYH WUaQVSRUWaWLRQ RI ILQLVKHd JRRdV WR WKH 6
H[WHUQaO ZaUHKRXVHV HYHU\ da\, WKaW aUH VLWXaWHd 400 PHWHUV WR 6 NLORPHWHUV aZa\ IURP WKH ORcaWLRQ.
MaQXIacWXULQJ GaPPa KaV 6 SHRSOH ZRUNLQJ ZLWK WKH LQWHUQaO WUaQVSRUWaWLRQ, bXW aOVR VHYHUaO RWKHU
HPSOR\HHV ZLWK WKH cRPSHWHQcH WR dULYH WKH YHKLcOHV. SLQcH MaQXIacWXULQJ GaPPa H[SUHVVHd WKaW
WKHLU WUXcN IOHHW ZaV ROd aQd QHHdHd WR bH UHSOacHd aQd WKaW WKH\ aOUHad\ KaYH Kad dLVcXVVLRQ ZLWK RQH
RI TKH CaVH CRPSaQ\ cRPSHWLWRUV UHJaUdLQJ WKHVH URXWHV, WKLV caVH LV IaYRXUabOH. TKH IORZ RQ ZKLcK
WKH UaZ PaWHULaOV aUH WUaQVSRUWHd WR WKH SURdXcWLRQ LV YHU\ VXLWabOH VLQcH LW LV bHWZHHQ 400 aQd 500
PHWHUV, UHSHWLWLYH, aQd RQO\ RQ SULYaWH URadV ZLWKLQ a IHQcHd aUHa.

HHUH, a SRVVLbOH aSSURacK ZRXOd bH WR LPSOHPHQW aQ aXWRQRPRXV VROXWLRQ JUadXaOO\, VWaUWLQJ ZLWK
UHSOacLQJ WKH KaXOaJH cRQWUacWRU WKaW SURbabO\ LV WKH OaUJHVW cRVW IRU WKH PRPHQW. TR PaNH WKH
UHSHWLWLYH, IHQcHd, IORZ bHWZHHQ WKH UaZ PaWHULaOV aQd WKH SURdXcWLRQ aUHa aXWRQRPRXV,
MaQXIacWXULQJ GaPPa aQd TKH CaVH CRPSaQ\ ZLOO KaYH a SHUIHcW SLORW SURMHcW WR OHaUQ IURP bHIRUH
cRQWLQXLQJ ZLWK RWKHU IORZV WKaW aOVR ZLOO WaNH SOacH SaUWO\ RQ SXbOLc URadV. IQ addLWLRQ, LW caQ
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aUJXabO\ bH IaYRXUabOH IRU WKH RSHUaWLRQV WR NHHS aW OHaVW RQH PaQXaOO\ dULYHQ YHKLcOH, LQ caVH WKHUH
aUH cHUWaLQ SaUWV RI WKH IORZV WKaW aUH KaUd WR aXWRPaWH. IQ WKH caOcXOaWLRQV bHORZ, ZH caOcXOaWH ZKaW
MaQXIacWXULQJ GaPPa VSHQdV HYHU\ \HaU IRU SaUWV RI WKHLU WUaQVSRUWaWLRQ VROXWLRQ. WKaW
MaQXIacWXULQJ GaPPa Sa\V WRda\ LV VHHQ aV WKH PaUNHW YaOXH IRU WKLV VSHcLILc SaUW RI WKHLU RSHUaWLRQV.
IQ WKH WabOH bHORZ a VXPPaU\ RI WKH JaWKHUHd daWa SRLQWV LV SUHVHQWHd.

Table 5.11. IQSXW YaOXHV IRU MaQXIacWXULQJ GaPPa CaOcXOaWLRQV

Number of
vehicles operating

People emplo\ed to
drive

Operating hours per da\ Routes

3 WHUPLQaO WUacWRUV
1 KaXOaJH
cRQWUacWRU WUXcN

8
2 WHUPLQaO WUacWRU 12K/da\
1 WHUPLQaO WUacWRU 24K/da\
1 WUXcN 12K/da\

FacLOLW\ WR 6
ZaUHKRXVHV. 400P-6NP
NLORPHWHUV. PXbOLc aQd
SULYaWH URadV*

*WiWh 10 minXWeV WR lRad and 10 minXWeV WR lRad Rff and an aYeUage VSeed Rf 60 km/h and an aYeUage diVWance Rf 3,4 km,
WUanVSRUWaWiRn WR Whe ZaUehRXVeV and back WakeV 10 + (6,8 km)/(50 km/h))*60 min + 10 = 28,16 minXWeV. ThiV Zill be
URXnded WR ò  hRXU fRU Whe WUXck. In 12 hRXUV, WhiV eTXalV a diVWance Rf 161 kilRmeWeUV SeU da\ fRU Whe haXlage cRnWUacWRU
WUXck.
**An aVVXmSWiRn WhaW Whe WeUminal WUacWRUV aUe UXnning 30 % Rf Whe Wime haV been made. ThiV nXmbeU haV been chRVen dXe
WR Whe facW WhaW VeYeUal VRXUceV haYe VWaWed WhaW WheVe YehicleV Rnl\ dUiYe a minRUiW\ Rf Whe WRWal Wime. The RWheU SaUW Rf Whe
Wime gReV WR lRading/XnlRading and RWheU acWiYiWieV WhaW dR nRW affecW Whe WRWal fXel cRnVXmSWiRn.

1. Market value for operating 1 truck (12 h/da\)
𝑌𝑒𝑎𝑟𝑙բ 𝑐𝑜𝑠𝑡 ࡧ  ഉ𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑟𝑎՟𝑒𝑙𝑒𝑑 𝑝𝑒𝑟 𝑚𝑜𝑛𝑡ℎ ࡣ 𝐴՟𝑔 𝑓𝑢𝑒𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 ࡣ 𝑓𝑢𝑒𝑙 𝑝𝑟𝑖𝑐𝑒ഊ ࡠ  𝐷𝑟𝑖՟𝑒𝑟 𝑠𝑎𝑙𝑎𝑟բഊ
ࡣ ࡠ 12  𝑠𝑒𝑟՟𝑖𝑐𝑒 𝑎𝑛𝑑 𝑚𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒 𝑐𝑜𝑠𝑡 ࡠ  𝑑𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑡𝑟𝑢𝑐𝑘 ⇒  
ഉഉ161 ࡣ 30 ࡣ  0, 33 ࡣ 15ഊ ࡠ ࡣ 000 45  2 ഊ ࡣ ࡠ 12 ࡠ 000 50  ࡧ 000 100   
1 516 902 𝑆𝐸𝐾 ࡩ 167 807 𝑈𝑆 𝐷𝑜𝑙𝑙𝑎𝑟𝑠

2. Market value for 1 terminal tractor (12 h/da\) and 1 truck (12 h/da\)
𝑌𝑒𝑎𝑟𝑙բ 𝑐𝑜𝑠𝑡 ࡧ ഉ𝐶𝑜𝑠𝑡 𝑓𝑜𝑟 1 𝑡𝑒𝑟𝑚𝑖𝑛𝑎𝑙 𝑡𝑟𝑎𝑐𝑡𝑜𝑟𝑠 ࡠ  2 𝑑𝑟𝑖՟𝑒𝑟𝑠ഊ ࡠ  ഉ𝐶𝑜𝑠𝑡 𝑓𝑜𝑟 1 𝑡𝑟𝑢𝑐𝑘 ഊ ⇒   
ഉ𝐷𝑟𝑖՟𝑒𝑟 𝑠𝑎𝑙𝑎𝑟բ ࡣ 2 ഉ𝑙𝑒𝑎𝑠𝑖𝑛𝑔 𝑎𝑛𝑑 𝑠𝑒𝑟՟𝑖𝑐𝑒 𝑡𝑒𝑟𝑚𝑖𝑛𝑎𝑙 𝑡𝑟𝑎𝑐𝑡𝑜𝑟 ࡠ 𝐴՟𝑔.  𝑓𝑢𝑒𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 ࡣ
𝐴՟𝑔 𝑓𝑢𝑒𝑙 𝑝𝑟𝑖𝑐𝑒 ࡣ 𝑟𝑢𝑛 𝑡𝑖𝑚𝑒 𝑠ℎ𝑎𝑟𝑒ഊ ࡣ  12ഊ ࡠ ࡧ 902 516 1 
ഉ30000 ࡣ ࡠ 1  45000 ࡣ ࡠ 2  ഉ7 𝑙𝑖𝑡𝑒𝑟/ℎ ࡣ 15 ࡣ  0, ࡣ 3 12 ℎ ࡣ 30  ഊ ࡣ ࡠ 12 ࡧ 652 531 1 

+1 576 080 ࡧ 652 531 1  3 092 982 𝑆𝐸𝐾 ࡩ 343 792 𝑈𝑆 𝐷𝑜𝑙𝑙𝑎𝑟𝑠 

3. Market value for 3 terminal tractors (2x12h/da\+1x24h/da\) and 1 truck (12h/da\)
𝑌𝑒𝑎𝑟𝑙բ 𝑐𝑜𝑠𝑡 ࡧ ࡣ 4   ࡠ 080 576 1 ࡧ 652 531 1  7 821 222 𝑆𝐸𝐾 ࡩ 865 221 𝑈𝑆 𝐷𝑜𝑙𝑙𝑎𝑟𝑠   

5.2.3.2.3 MaQXIacWXULQJ AOSKa; THUPLQaO

AV dHVcULbHd LQ WKH HPSLULcV, WKHUH LV a IORZ RI JRRdV IURP WKH MaQXIacWXULQJ AOSKa FacLOLW\ LQ AOSKa
CLW\ 1 WR a WHUPLQaO b\ WKH OaNH RI AOSKa. 60 % RI WKH ILQLVKHd JRRdV aUH WUaQVSRUWHd WKLV URXWH, ZKLcK
LQ QXPbHUV HTXaO 560 000 WRQQHV RXW RI 932 000 WRQQHV. FRU WKLV URXWH, MaQXIacWXULQJ AOSKa LV
bX\LQJ WKH WUaQVSRUW IURP a cRPSaQ\ QaPHd LBC WKaW XVHV 4 WUXcNV aQd 15 SHRSOH IRU WKH
WUaQVSRUWaWLRQ. TKH WUXcNV RSHUaWH 18 KRXUV a da\ aQd WKH URXWH LV RQ bRWK SULYaWH aQd SXbOLc URadV, bXW
WKH PaMRULW\ RI WKH Za\ LV RQ a SXbOLc cRXQWU\ URad.

TUXcNV PLJKW KaYH OHVV SURbOHPV ZLWK SUHcLVLRQ aQd IOH[LbLOLW\ cRPSaUHd WR WHUPLQaO WUacWRUV LQ WKH
\aUd. HRZHYHU, VLQcH WKHUH VWLOO ZLOO bH SURbOHPV ZLWK WKH IacW WKaW SaUWV RI WUaQVSRUWaWLRQ ZLOO WaNH
SOacH RQ SXbOLc URadV, LW LV a JRRd LdHa WR LPSOHPHQW WKLV JUadXaOO\. IQ WKH caOcXOaWLRQV bHORZ, ZH
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caOcXOaWH ZKaW MaQXIacWXULQJ AOSKa VSHQdV HYHU\ \HaU IRU WKHLU WUXcN WUaQVSRUWaWLRQ. WKaW
MaQXIacWXULQJ AOSKa Sa\V WRda\ LV VHHQ aV WKH PaUNHW YaOXH IRU WKLV VSHcLILc SaUW RI WKHLU RSHUaWLRQV.
IQ WKH WabOH bHORZ a VXPPaU\ RI WKH JaWKHUHd daWa SRLQWV LV SUHVHQWHd.

Table 5.12. IQSXW YaOXHV IRU MaQXIacWXULQJ AOSKa CL\ CaOcXOaWLRQV

Number of
vehicles operating

People emplo\ed to
drive

Operating hours per da\ Routes

4 WUXcNV 15 SHRSOH 18 KRXUV
FURP IacLOLW\ WR
WHUPLQaO. 8 NLORPHWHUV *
PXbOLc aQd SULYaWH

* WLWK 15 PLQXWHV WR ORad aQd 15 PLQXWHV WR ORad RII aQd a aYHUaJH VSHHd RI 60 NP/K, WUaQVSRUWaWLRQ WR WKH ZaUHKRXVH aQd
bacN, RQH URXQd WULS, WaNHV 15 + (16NP)/(60 NP/K)*60 PLQ + 15 = 46 PLQXWHV ZKLcK ZLOO bH URXQdHd WR ô KRXUV. IQ 18 KRXUV,
WKLV HTXaOV a dLVWaQcH RI 384 NLORPHWHU SHU da\ SHU WUXcN.

1. Market value for operating 1 truck (18 h/da\)
𝑌𝑒𝑎𝑟𝑙բ 𝑐𝑜𝑠𝑡 ࡧ  ഉ𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑟𝑎՟𝑒𝑙𝑒𝑑 𝑝𝑒𝑟 𝑚𝑜𝑛𝑡ℎ ࡣ 𝐴՟𝑔 𝑓𝑢𝑒𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 ࡣ 𝑓𝑢𝑒𝑙 𝑝𝑟𝑖𝑐𝑒ഊ ࡠ  𝐷𝑟𝑖՟𝑒𝑟 𝑠𝑎𝑙𝑎𝑟բഊ
ࡣ ࡠ 12  𝑠𝑒𝑟՟𝑖𝑐𝑒 𝑎𝑛𝑑 𝑚𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒 𝑐𝑜𝑠𝑡 ࡠ  𝑑𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑡𝑟𝑢𝑐𝑘 ⇒  
ഉഉ384 ࡣ 30 ࡣ  0, 33 ࡣ 15ഊ ࡠ ࡣ 000 45  3 ഊ ࡣ ࡠ 12 ࡠ 000 59  ࡧ 750 105   
 2 454 288  𝑆𝐸𝐾 ࡩ 271 505 𝑈𝑆 𝐷𝑜𝑙𝑙𝑎𝑟𝑠

2. Market value for operating 4 trucks (18/da\)
𝑌𝑒𝑎𝑟𝑙բ 𝑐𝑜𝑠𝑡 ࡧ ࡣ 288 454 2 ࡧ 4   9 817 152 𝑆𝐸𝐾 ࡩ 1 086 020 𝑈𝑆 𝐷𝑜𝑙𝑙𝑎𝑟𝑠 

5.2.3.2.4 MaQXIacWXULQJ AOSKa-IQWHUQaO YaUd TUaQVSRUWaWLRQ

BHcaXVH RI WKH OaUJH aPRXQW RI LQWHUQaO \aUd WUaQVSRUWaWLRQV WKaW LV QHHdHd WKHUH LV a IXOO XQLW RI 24
SHRSOH ZRUNLQJ H[cOXVLYHO\ ZLWK WUaQVSRUWaWLRQ. AOO WUaQVSRUW LV WaNLQJ SOacH ZLWKLQ IHQcHd aUHaV aQd
bRWK WHUPLQaO WUacWRUV aQd IRUNOLIWV aUH XVHd. SLQcH WKH WUaQVSRUWaWLRQ XQLW KaV VHYHUaO IRUNOLIWV WKaW aUH
PaQXaOO\ PaQRXYHUHd, WKH XQLW ZLOO NHHS a ORW RI SUHcLVLRQ caSacLW\ aQd IOH[LbLOLW\ HYHQ LI bRWK RI WKH
WHUPLQaO WUacWRUV LQ WKH QHaU IXWXUH aUH UHSOacHd ZLWK aXWRQRPRXV VROXWLRQV.

TKHUH LV aOVR a VKRUWHU WUaQVSRUWaWLRQ RI 500-600 PHWHUV ZLWKLQ WKH IacLOLW\ aUHa ZKHUH MaQXIacWXULQJ
BHWa¶V JRRdV aUH WUaQVSRUWHd WR a ZaUHKRXVH b\ MaQXIacWXULQJ AOSKa. FRU WKLV, MaQXIacWXULQJ AOSKa
KaV 2 WHUPLQaO WUacWRUV aQd 24 SHRSOH KLUHd. HRZHYHU, WKH SHRSOH HPSOR\Hd aQd WKH WHUPLQaO WUacWRUV
aUH aOVR ZRUNLQJ ZLWK RWKHU VPaOOHU WUaQVSRUWaWLRQ aQd WaVNV LQ WKH \aUd. BHcaXVH RI WKLV, 8 SHRSOH RXW
RI 24 aUH XVHd LQ WKH caOcXOaWLRQ WR H[cOXVLYHO\ dULYH WKH WHUPLQaO WUacWRUV.

FURP aQ RYHUYLHZ SHUVSHcWLYH, WKH VLWXaWLRQ LQ SNRJKaOO LV VXLWabOH IURP WKUHH PaLQ SHUVSHcWLYHV. FLUVW
RI aOO, aOO RI WKH WUaQVSRUWaWLRQ dRQH b\ WKH WHUPLQaO WUacWRUV aUH WaNLQJ SOacH ZLWKLQ IHQcHd aUHaV.
SHcRQdO\, WKH XQLW KaV 2 WUacWRUV WKaW caQ RSHUaWH 24 KRXUV a da\ LQ IRXU VKLIWV ZKLcK PHaQV WKaW WKHUH
LV a UHaOO\ cRQVLdHUabOH OabRXU VKaUH LQ WKH WRWaO cRVWV caOcXOaWLRQV. LaVWO\, VLQcH WKH XQLW VWLOO ZLOO KaYH
accHVV WR VHYHUaO IRUNOLIWV, WKH PRVW cRPSOH[ WUaQVSRUWaWLRQV caQ ZaLW WR bH aXWRPaWHd XQWLO WKH
VROXWLRQ LQ WKLV VSHcLILc caVH LV IXOO\ dHYHORSHd. IQ WKH caOcXOaWLRQV bHORZ, ZH caOcXOaWH ZKaW
MaQXIacWXULQJ AOSKa VSHQdV HYHU\ \HaU IRU SaUWV RI WKHLU WUaQVSRUWaWLRQ VROXWLRQ. WKaW MaQXIacWXULQJ
AOSKa Sa\V WRda\ LV VHHQ aV WKH PaUNHW YaOXH IRU WKLV VSHcLILc SaUW RI WKHLU RSHUaWLRQV. IQ WKH WabOH
bHORZ, a VXPPaU\ RI WKH JaWKHUHd daWa SRLQWV LV SUHVHQWHd.

Table 5.13. IQSXW YaOXHV IRU MaQXIacWXULQJ AOSKa IQWHUQaO YaUd CaOcXOaWLRQV
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Number of
vehicles operating

People emplo\ed to
drive

Operating hours per da\ Routes

2 WHUPLQaO WUacWRUV 8 SHRSOH 24 KRXUV
GHQHUaO WUaQVSRUWaWLRQ
LQ WKH \aUd. PXbOLc aQd
PULYaWH

*An aVVXmSWiRn WhaW Whe WeUminal WUacWRUV aUe UXnning 30 % Rf Whe Wime haV been made. ThiV nXmbeU haV been chRVen dXe WR
Whe facW WhaW VeYeUal VRXUceV haYe VWaWed WhaW WheVe YehicleV Rnl\ dUiYe a minRUiW\ Rf Whe WRWal Wime. The RWheU SaUW Rf Whe Wime
gReV WR lRading/XnlRading and RWheU acWiYiWieV WhaW dR nRW affecW Whe WRWal fXel cRnVXmSWiRn.

1. Market value for operating 1 terminal tractor (24h/da\)
𝑌𝑒𝑎𝑟𝑙բ 𝑐𝑜𝑠𝑡 ࡧ ഉ𝐶𝑜𝑠𝑡 𝑓𝑜𝑟 1 𝑡𝑒𝑟𝑚𝑖𝑛𝑎𝑙 𝑡𝑟𝑎𝑐𝑡𝑜𝑟𝑠 ࡠ  4 𝑑𝑟𝑖՟𝑒𝑟𝑠ഊ ࡧ  ഉ𝐷𝑟𝑖՟𝑒𝑟 𝑠𝑎𝑙𝑎𝑟բ ࡣ 2ഊ ࡠ
𝑙𝑒𝑎𝑠𝑖𝑛𝑔 𝑎𝑛𝑑 𝑠𝑒𝑟՟𝑖𝑐𝑒 𝑐𝑜𝑠𝑡 ࡠ 𝐴՟𝑔.  𝑓𝑢𝑒𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 ࡣ 𝑟𝑢𝑛 𝑠ℎ𝑎𝑟𝑒 ࡧ
ഉ30000 ࡣ ࡠ 1  45000 ࡣ ࡠ 4  ഉ7 𝑙𝑖𝑡𝑒𝑟/ℎ ࡣ 15 ࡣ  0, ࡣ 3 12 ℎഊ ࡣ 30ഊ ࡣ ࡧ 12    
2 656 080 𝑆𝐸𝐾 828 293 ࡩ 𝑈𝑆 𝐷𝑜𝑙𝑙𝑎𝑟𝑠 

2. Market value for 2 terminal tractor
𝑌𝑒𝑎𝑟𝑙բ 𝑐𝑜𝑠𝑡  ࡧ ࡣ 080 656 2  ࡧ 2  5 312 160 𝑆𝐸𝐾 ࡩ 587 656 𝑈𝑆 𝐷𝑜𝑙𝑙𝑎𝑟𝑠 

5.2.3.3. CXVWRPHU DULYHUV
TKH PRVW PHQWLRQHd cXVWRPHU dULYHU ZLWKLQ PaQXIacWXULQJ LV cXWWLQJ cRVWV aQd dHcUHaVLQJ WKH
bRWWRP-OLQH WRJHWKHU ZLWK dLJLWaOLVaWLRQ, AI, MacKLQH LHaUQLQJ aQd DaWa. HHUH, LPSOHPHQWLQJ aQ
aXWRQRPRXV YHKLcOHV VHUYLcH WKaW LV bXLOW XSRQ PacKLQH OHaUQLQJ aQd AI LV IRU VXUH a VWHS LQ WKH ULJKW
dLUHcWLRQ. TKH cORXd VHUYLcHV WKaW aUH LQcOXdHd ZLOO aOVR cRPH LQ KaQd\ ZKHQ LW cRPHV WR JaWKHULQJ
daWa IURP WKH WUaQVSRUWaWLRQ RSHUaWLRQV ZKLcK LV VRPHWKLQJ WKaW a PaQXaO WUXcN ZLOO QRW dR. TKH
LPSRUWaQW IacWRU KHUH LV WKaW cXWWLQJ cRVWV ZLWK aXWRQRPRXV YHKLcOHV ZLOO bH SRVVLbOH RYHU WLPH bXW
SURbabO\ QRW IURP WKH bHJLQQLQJ aV WKH LPSOHPHQWaWLRQ cRVWV ZLOO bH KLJK. TKHUHIRUH LW LV LPSRUWaQW WR
caOcXOaWH WKH ORQJ WHUP VaYLQJV aQd aOVR WKH VaYLQJV WKaW caQ bH dRQH WKaQNV WR WKH LQcUHaVHd aPRXQW
RI LQIRUPaWLRQ WKaW ZLOO bH JHQHUaWHd. TKLV LQIRUPaWLRQ ZLOO dHcUHaVH WKH QXPbHU RI cRVWO\ ZURQJ
dHcLVLRQV aQd LQHIILcLHQW RSHUaWLRQV.

SXVWaLQabLOLW\ LV WKH VHcRQd PRVW PHQWLRQHd cXVWRPHU dULYHU aQd aV dHVcULbHd LQ WKH LRJLVWLcV PaUW,
TKH CaVH CRPSaQ\¶V aXWRQRPRXV YHKLcOHV LQVWHad RI SHWURO RU dLHVHO dULYHQ YHKLcOHV ZLOO bH a VWHS LQ
WKH ULJKW dLUHcWLRQ. AQ LQWHUHVWLQJ SHUVSHcWLYH KHUH LV WKH dHVcULbHd dULYHU WR bH VXVWaLQabOH LQ RUdHU WR
aWWUacW WKH bHVW WaOHQWV WR WKH cRPSaQ\. BHLQJ a ILUVW PRYHU LQ XVLQJ a QHZ WHcKQRORJ\ OLNH aXWRQRPRXV
YHKLcOHV ZLWK aOO WKH aWWHQWLRQ WKaW KaV bHHQ JLYHQ WR WKH aUHa LQ WKH PHdLa OaWHO\, aV a WRRO WR dHcUHaVH
WKH QHJaWLYH HQYLURQPHQWaO LPSacW, LV SURbabO\ a IaYRXUabOH WacWLc LQ aWWUacWLQJ WKH bHVW ZRUNIRUcH WR
WKH cRPSaQ\.

5.2.3.4. AXWRPaWLRQ RHadLQHVV
AV PHQWLRQHd LQ WKH HPSLULcV, aXWRPaWLRQ LQVLdH WKH IacLOLWLHV LQ PaQXIacWXULQJ cRPSaQLHV KaYH bHHQ
RQH WRSLc RI dLVcXVVLRQ VLQcH WKH 1960V aQd KaV UHacKHd IaU LQ UHOaWLRQ WR PaQ\ RWKHU LQdXVWULHV aV RI
WRda\. HRZHYHU, WKH aXWRPaWLRQ RXWVLdH WKH IacLOLWLHV KaYH bHHQ YHU\ ORZ RU QRQH aW aOO LQ aOO WKH
LQWHUYLHZV cRQdXcWHd LQ WKLV VWXd\. SLQcH TKH CaVH CRPSaQ\ aXWRQRPRXV WUXcNV aUH PRUH VXLWabOH IRU
RSHUaWLQJ RXWVLdH, WKH ORZ aXWRPaWLRQ KHUH caQ bH VHHQ aV QHJaWLYH aW ILUVW VLJKW. HRZHYHU, ZKHQ
ORRNLQJ aW WKH UHaVRQ PHQWLRQHd b\ WKH LQWHUYLHZHHV UHJaUdLQJ ZK\ aXWRPaWLRQ LV ORZ RQ WKH RXWVLdH,
LW LV cOHaU WKaW WKHUH aUH VRPH aWWLWXdH baUULHUV SUHVHQW. TKH PaLQ dHVcULbHd UHaVRQV ZK\ WKH aXWRPaWLRQ
LV ORZ RQ WKH RXWVLdH LV WKaW WKH SK\VLcaO Oa\RXW LV WRR QaUURZ aQd cUaPSHd aW VRPH SOacHV ZKLOH LW aOVR
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LV RccXSLHd b\ ZRUNHUV. HRZHYHU, LQ aOO WKH LQWHUYLHZV ZKHUH WKLV ZaV PHQWLRQHd, WKH VaPH IacLOLW\
ZRXOd KaYH AGVV RU aXWRPaWHd IRUNOLIWV LQ WKH LQVLdH IacLOLW\. OQH caQ aUJXH WKaW WKH VLWXaWLRQ ZLWK
QaUURZ SaVVaJHV aQd SHRSOH RQ WKH JURXQd SURbabO\ ZaV aW OHaVW aV aSSaUHQW LQVLdH WKH IacLOLWLHV bHIRUH
WKH aXWRPaWLRQ VWaUWHd WKHUH aV LW LV QRZ RQ WKH RXWVLdH. TKHUHIRUH, a IacLOLW\ ZLWK a ORW RI aXWRPaWLRQ
LQVLdH LV IaYRXUabOH IRU TKH CaVH CRPSaQ\, VLQcH WKH\ ZLWK JUHaW cHUWaLQW\ KaYH bHHQ IRUcHd WR adMXVW
WKH Oa\RXW RI WKHLU SURcHVVHV WR PaNH URRP IRU aXWRPaWLRQ bHIRUH. PURbabO\ WKH cKaQJHV QHHdHd WR WKH
LQVLdH Oa\RXW LQ RUdHU WR PaNH URRP IRU aQ AGV LV PRUH H[WHQVLYH WKaQ WKH cKaQJHV QHHdHd RXWVLdH
IRU aQ aXWRQRPRXV WUXcN.

WKHQ aSSO\LQJ WKH TechnRlRg\ AcceSWance MRdel (TAM) WR aXWRQRPRXV WUXcNV LQ WKH PaQXIacWXULQJ
LQdXVWU\ WKH WZR dHWHUPLQaQWV IRU a VXccHVVIXO LPSOHPHQWaWLRQ RI a QHZ WHcKQRORJ\ aUH LdHQWLILHd WR
cRXQWHUacW. TKH ILUVW dHWHUPLQaQW, QaPHO\ WKH SHUcHLYHd XVHIXOQHVV LV KLJK VLQcH aOPRVW aOO cRPSaQLHV
LQWHUYLHZHd H[SUHVVHd a OaUJH LQWHUHVW LQ WKH WHcKQRORJ\ aQd a bHOLHI WKaW LW ZRXOd add PaQ\ bHQHILWV WR
WKHLU RSHUaWLRQV. TKLV RSLQLRQ IacLOLWaWHV WKH SURcHVV RI cUHaWLQJ a JHQHUaO accHSWaQcH LQ WKH LQdXVWU\.
TKH VHcRQd dHWHUPLQaQW, SHUcHLYHd HaVH RI XVH, LV ZHaNHU VLQcH a ORW RI RbVWacOHV VXcK aV QaUURZ
SaVVaJHV aQd SHRSOH RQ WKH JURXQd aUH SRLQWHd RXW b\ WKH LQWHUYLHZHd cRPSaQLHV. HRZHYHU, WKH ILUVW
dHWHUPLQaQW LV WKH PRUH LPSRUWaQW RQH RI WKH WZR accRUdLQJ WR WKH PRdHO, VLQcH a OaUJH SHUcHLYHd
XVHIXOQHVV caQ cUHaWH LQcHQWLYHV IRU WKH LQdXVWU\ WR adRSW WKH WHcKQRORJ\ HYHQ LI WKH V\VWHP LV cRPSOH[
aQd UHTXLUHV adaSWLYH PHaVXUHV b\ WKH XVHU. TKHUHIRUH, WKH PRdHO aUJXHV IRU aXWRQRPRXV YHKLcOHV WR
bH a OaUJH SaUW RI WKH IXWXUH LQ WKH PaQXIacWXULQJ LQdXVWU\ HYHQ LI WKH SURcHVV RI JHWWLQJ WKHUH caQ bH
VORZHU WKaQ RWKHU LQdXVWULHV.

5.3 AQaO\VLV SXPPaU\
AXWRQRPRXV YHKLcOHV KaYH UHacKHd YaULRXV VWaWHV LQ WKH WHcKQRORJ\ S-cXUYH LQ WKH dLIIHUHQW VHJPHQWV
WKH WHcKQRORJ\ LV WaUJHWLQJ. TKH ORQJ KLVWRU\ RI XVLQJ aXWRQRPRXV VROXWLRQV LQ WKH PLQLQJ VHJPHQW
SXVKHV WKH WHcKQRORJ\ XS WKH S-cXUYH ZKLOH WKH OLPLWHd aSSOLcaWLRQV LQ WKH ORQJ KaXOLQJ VHJPHQWV
VXSSUHVV LW dRZQZaUdV. AOO VHcWRUV cRQVLdHUHd, WKH WHcKQRORJ\ UHacKHd ѿ XS WKH cXUYH PXcK dXH WR
WKH IacW WKaW WKHUH aUH aSSOLcaWLRQV UXQQLQJ WRda\. TKH aXWRQRPRXV WUXcNV KaYH cUHaWHd a WHcKQRORJLcaO
dLVcRQWLQXLW\ LQ WKH WUaQVSRUWaWLRQ LQdXVWU\ aQd cRPSaQLHV cRPSHWH WR dHYHORS WKH dRPLQaQW dHVLJQ,
bRWK LQ WHUPV RI SK\VLcaO aSSHaUaQcH aQd WKH bXVLQHVV PRdHO QHHdHd. UQWLO a ZLdH adaSWaWLRQ LV
SUHVHQW WKURXJKRXW WKH LQdXVWU\ aQd WKH dRPLQaQW dHVLJQ LV VHW, WKH WHcKQRORJ\ c\cOH LV cRQVLdHUHd WR
bH LQ a HUa RI IHUPHQW. AXWRQRPRXV YHKLcOHV cKaOOHQJH WKH QRUPV RI WKH WUaQVSRUWaWLRQ LQdXVWU\ aQd b\
TXHVWLRQLQJ QRW RQO\ WKH YHKLcOHV aQd WKH bXVLQHVV PRdHOV, bXW aOVR WKH VXSSRUWLQJ LQIUaVWUXcWXUH
QHHdHd, WKH WHcKQRORJ\ LV VHHQ aV a UadLcaO LQQRYaWLRQ.
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Figure 5.1. AXWRQRPRXV TUXcNV LQ RHOaWLRQ WR WKH S-cXUYH

TKH CaVH CRPSaQ\ KaV VWUaWHJLHV WR RYHUcRPH WKH cKaOOHQJHV LQ NHHSLQJ XS ZLWK WKH dHYHORSPHQW RI a
WHcKQRORJ\ WKaW LV QRW RQO\ UadLcaO, bXW aOVR LQ a IHUPHQW HUa aQd a IaVW SacHd SaUW RI WKH S-cXUYH. TKH
CaVH CRPSaQ\ LWVHOI ZaV cUHaWHd b\ TKH CaVH CRPSaQ\ GURXS LQ RUdHU WR IROORZ WKH UaSLdO\
cKaQJLQJ HQYLURQPHQW RI WKH WHcKQRORJ\, QRW RQO\ LQ SZHdHQ, bXW aOVR JORbaOO\ b\ KaYLQJ RIILcHV LQ
LQQRYaWLRQ cOXVWHUV aURXQd WKH ZRUOd. WLWK a cORVH UHOaWLRQVKLS ZLWK VXbcRQWUacWRUV aV ZHOO aV a
cXOWXUH WKaW HQcRXUaJHV SaUWQHUVKLSV aQd cROOabRUaWLRQV ZLWK H[WHUQaO SaUWV TKH CaVH CRPSaQ\ aOVR
PaNHV VXUH WR bH H[SRVHd WR a bURad VHW RI WHcKQRORJLHV. IQ addLWLRQ, a ZHOO dHYHORSHd HR VWUaWHJ\ WR
aWWUacW JUHaW WaOHQWV PaNHV VXUH WKaW QHZ WHcKQRORJ\ LV PaQaJHd LQ WKH bHVW Za\ SRVVLbOH RQcH LW KaV
UHacKHd WKH cRPSaQ\. LaVWO\, a cOHaU IUaPHZRUN IRU ZKHQ WR H[SORLW a WHcKQRORJ\ ZLWK bRWK
SURRI-RI-cRQcHSW aQd SURRI-RI-YaOXH dHcUHaVHV WKH ULVN RI VSHQdLQJ PRQH\ RQ WHcKQRORJ\ WKaW cUHaWHV
LQVXIILcLHQW UHYHQXHV LQ WKH HQd.

Figure 5.2. AXWRQRPRXV TUXcNV LQ RHOaWLRQ WR WKH THcKQRORJ\ C\cOHV

TKH WRWaO aYaLOabOH PaUNHW IRU PRUWV ZaV HVWLPaWHd ZLWK a VWaUWLQJ SRLQW LQ WKH WRWaO JORbaO cRQWaLQHU
WKURXJKSXW ZLWK cRQVLdHUaWLRQ WaNHQ WR WKH IacW WKaW a cRQWaLQHU addV WR WKH JORbaO WKURXJKSXW ILUVW LQ
WKH H[SRUWLQJ SRUW aQd aW WKH HQd LQ WKH LPSRUWLQJ SRUW. TUaQVKLSPHQW RQ WKH Za\ WR WKH HQd dHVWLQaWLRQ
LV aOVR addHd WR WKH WKURXJKSXW. WLWK WKLV LQIRUPaWLRQ, WKH WRWaO QXPbHU RI cRQWaLQHUV bHLQJ
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WUaQVSRUWHd LQ WKH ZRUOd cRXOd bH H[WUacWHd IURP WKH WKURXJKSXW QXPbHU. B\ addLQJ WKH aYHUaJH cRVW
IRU WUaQVSRUWaWLRQ IURP WKH LQOaQd dHSRW WR WKH H[SRUWLQJ SRUW aQd IURP WKH LPSRUWLQJ SRUW WR aQ LQOaQd
dHSRW, WKH WRWaO aYaLOabOH PaUNHW cRXOd bH HVWLPaWHd.

TKH ILUVW VWHS LQ dHcLdLQJ WKH VHUYLcHabOH aYaLOabOH PaUNHW ZaV WR HOLPLQaWH SRUWV ZLWK a WKURXJKSXW
OHVV WKaQ 1 PLOOLRQ TEUV SHU \HaU aQd a GNI/caSLWa LQ WKH cRXQWU\ ORZHU WKaQ WKH KLJKHVW LQcRPH
OHYHO. TKHUHaIWHU, WKH cRQWaLQHUV bHLQJ WUaQVVKLSSHd ZHUH UHPRYHd IURP WKH WRWaO QXPbHU LQ RUdHU WR
RQO\ cRQVLdHU WKH cRQWaLQHUV bHLQJ H[SRUWHd RU LPSRUWHd LQ WKH SRUWV. IQ addLWLRQ, WKH cRQWaLQHUV QRW
OHaYLQJ WKH SRUW aUHa ZLWK WUXcNV ZHUH aOVR UHPRYHd IURP WKH WRWaO QXPbHU. TKHQ, WKH VKaUH RI WKH
cRQWaLQHUV bHLQJ WUaQVSRUWHd IURP RU WR a ZaUHKRXVH ZLWKLQ Y NLORPHWHUV IURP WKH SRUW RQ URadV WKaW
caQ bH cRQVLdHUHd aV LQWHUHVWLQJ IRU TKH CaVH CRPSaQ\ ZaV HVWLPaWHd. LaVWO\, WR caOcXOaWH WKH PaUNHW
YaOXH IRU WKLV VSHcLILc WUaQVSRUWaWLRQ, a VXSSO\-VLdH PHWKRd ZaV XVHd ZKHUH WKH cRVW RI WKH VROXWLRQ
XVHd b\ SRUWV WRda\ ZaV HVWLPaWHd ZLWK WZR dLIIHUHQW aSSURacKHV.

TKH LRJLVWLc CHQWHU VHJPHQW ZaV dLYLdHd LQWR cHQWHUV IRU aLU IUHLJKW aQd LQWR cHQWHUV IRU URad IUHLJKW.
AIWHU cRQdXcWLQJ LQWHUYLHZV ZLWK bRWK VHJPHQWV, RQO\ aLU IUHLJKW cHQWHUV ZHUH cRQVLdHUHd LQWHUHVWLQJ
IRU TKH CaVH CRPSaQ\. A VXSSO\-VLdH aSSURacK ZaV XVHd WR HVWLPaWH WKH WRWaO aYaLOabOH PaUNHW b\
caOcXOaWLQJ WKH JORbaO cRVW RI ULD WUaQVSRUWaWLRQ ZLWKLQ aLUSRUWV b\ WHUPLQaO WUacWRUV. JXVW OLNH LQ WKH
PRUW PaUNHW, WKH VHUYLcHabOH aYaLOabOH PaUNHW ZaV H[WUacWHd b\ VHWWLQJ a UHVWULcWLRQ RQ WKH YROXPH
KaQdOHd LQ WKH aLUSRUWV aQd WKH GNI/caSLWa OHYHO RI WKH cRXQWU\.

FRU WKH MaQXIacWXULQJ cRPSaQLHV VHJPHQW, QR Za\ WR JHQHUaOL]H WKH SRVVLbOH aSSOLcaWLRQV IRXQd LQ
WKH LQWHUYLHZHd cRPSaQLHV ZHUH LdHQWLILHd. TKH PaLQ UHaVRQ IRU WKLV LV WKH JUHaW RSHUaWLYH YaULaWLRQ
IRXQd LQ WKH cRPSaQLHV aQd WKH OacN RI VWaQdaUdL]Hd XQLWV XVHd, aV WKH cRQWaLQHUV XVHd LQ SRUWV aQd
ULDV LQ aLUSRUWV. IQVWHad RI HVWLPaWLQJ a WRWaO PaUNHW YaOXH, a PRUH PHWLcXORXV HVWLPaWLRQ KaV bHHQ
PadH IRU WKH LQWHUHVWLQJ aSSOLcaWLRQ aUHaV IRXQd LQ WKH LQWHUYLHZHd cRPSaQLHV. JXVW OLNH WKH ALU
FUHLJKW aQd PRUW VHJPHQW, a VXSSO\-VLdH aSSURacK KaV bHHQ XVHd ZKHUH WKH cRVWV IRU WKH cRPSaQLHV¶
cXUUHQW VROXWLRQ KaV bHHQ caOcXOaWHd aV WKH WaUJHWabOH YaOXH IRU TKH CaVH CRPSaQ\.
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6. CRQcOXVLRQ
TKH cRQcOXVLRQ RI WKLV MaVWHU¶V TKHVLV LV baVHd RQ WKH aQaO\VLV SUHVHQWHd LQ WKH SUHYLRXV VHcWLRQ,
ZKLcK IXUWKHUPRUH LV baVHd RQ WKH daWa cROOHcWHd YLa WKH LQWHUYLHZV aV ZHOO aV IURP WKH acadHPLc
UHVHaUcK SURcHVV. TKH IROORZLQJ VHcWLRQ aLPV WR SUHVHQW aQ aQaO\VLV UHJaUdLQJ WKH WHcKQRORJ\ VKLIW
WRZaUdV aXWRQRPRXV VROXWLRQV ZLWKLQ WKH WUaQVSRUWaWLRQ LQdXVWU\ aV ZHOO aV JLYLQJ cOHaU dLUHcWLRQV
UHJaUdLQJ KRZ WR acKLHYH a cRPSHWLWLYH VWUaWHJ\ IRU H[SORLWLQJ WKHLU VROXWLRQV ZLWKLQ WKH VHJPHQWV.
FLQaOO\, LW aLPV WR SUHVHQW LQVLJKWV WR WKH LQdXVWU\ RI WUaQVSRUWaWLRQ UHJaUdLQJ aXWRQRPRXV YHKLcOHV LQ
JHQHUaO.

The transport industr\ stands in front of radical change
TKH WHcKQRORJ\ c\cOH LQ WKH LQdXVWU\ RI WUaQVSRUWaWLRQ LV VORZO\ VKLIWLQJ IRcXV WRZaUdV a QHZ HUa RI
UaSLd dHYHORSPHQW WRZaUdV aXWRQRPRXV aQd HOHcWULc VROXWLRQV. TKHUH aUH aOUHad\ aSSOLcaWLRQV RI
aXWRQRPRXV WUXcNV RSHUaWLQJ LQ VHJPHQWV VXcK aV PLQLQJ aQd TXaUULHV aQd LW LV MXVW a PaWWHU RI WLPH
bHIRUH WKH\ caQ bH IRXQd aOO aURXQd WKH LQdXVWU\. LRRNLQJ aW WKH S-cXUYH IRU WHcKQRORJ\ SHUIRUPaQcH
dHYHORSPHQW, LW KaV bHHQ cRQcOXdHd WKaW LW LV VRPHZKHUH aURXQd ѿ XS WKH VORSH IRU aXWRQRPRXV
VROXWLRQV IRU WKH WUaQVSRUWaWLRQ LQdXVWU\.

TUXcN PaQXIacWXUHUV aUH cXUUHQWO\ ZRUNLQJ WR LPSOHPHQW WKHLU VROXWLRQV aQd WR cOaLP WKH dRPLQaQW
dHVLJQ. E[acWO\ ZKaW WKaW ZLOO ORRN OLNH LV IRU WKH IXWXUH WR VKRZ. AXWRQRPRXV VROXWLRQV caQ WKHUHIRUH
bH VaLd WR bH LQ aQ HUa RI IHUPHQW aQd a WXUbXOHQW IXWXUH LQ WKH UacH WRZaUdV WKH dRPLQaQW dHVLJQ
VKRXOd bH H[SHcWHd.

IQ WHUPV RI WHcKQRORJ\ VWUaWHJ\, LW LV cOHaU WKaW LW LV a cUXcLaO LQJUHdLHQW WR VWa\ a cRPSHWLWLYH cRPSaQ\
LQ WKH UaSLdO\ cKaQJLQJ WUaQVSRUWaWLRQ LQdXVWU\. TKH caVH cRPSaQ\ LQ WKLV MaVWHU¶V TKHVLV Kad, HYHQ LI
LW ZaV QRW VWaWHd aV WKH WHUP ³THcKQRORJ\ SWUaWHJ\´, cOHaU VWUaWHJLHV WR acTXLUH, PaQaJH aQd H[SORLW
QHZ WHcKQRORJLHV. SSLQQLQJ RII a SaUW RI WKH cRPSaQ\ WR bHcRPH a IaVW PRYLQJ SOa\HU ZLWK VWURQJ
ILQaQcLaO SRZHU, KaYLQJ a cOHaU cRPPXQLcaWLRQ SaWK bHWZHHQ WKH WHcKQRORJLcaO dHYHORSPHQW
dHSaUWPHQW aQd WKH cRPPHUcLaO VLdH aQd a cOHaU IUaPHZRUN IRU dHcLdLQJ ZKHQ a WHcKQRORJ\ LV UHad\ WR
bH H[SORLWHd, aUH aOO W\SLcaO SLHcHV RI a VRXQd WHcKQRORJ\ VWUaWHJ\.

LRRNLQJ aW aSSOLcaWLRQV IRU WKH aXWRQRPRXV VROXWLRQV WKaW aUH SUHVHQW WRda\, LW LV cOHaU WKaW WKHUH aUH a
ZLdH YaULHW\ RI RSWLRQV ZLWK VKRUW aQd UHSHWLWLYH IORZV. SXcK aSSOLcaWLRQV caQ bH IRXQd aURXQd SRUWV,
aLUSRUWV aQd ORJLVWLc cHQWHUV, bXW aOVR LQWHUQaO IORZV bHWZHHQ dLIIHUHQW bXLOdLQJV aW bLJJHU
PaQXIacWXULQJ cRPSaQLHV¶ SOaQWV WR QaPH a IHZ. HRZHYHU, LQ PaQ\ caVHV WKH VXUURXQdLQJV aQd
LQIUaVWUXcWXUH KaV WR bH adaSWHd WR PHHW WKH UHTXLUHPHQWV IRU WKH YHKLcOH WR RSHUaWH. TKLV ZLOO bH a
PXWXaO UHVSRQVLbLOLW\ IRU bRWK WKH LQdXVWU\ aQd WKH WUXcN PaQXIacWXUHUV WR PaNH aXWRQRPRXV YHKLcOHV
a UHaOLW\ aQd a JRRd cROOabRUaWLRQ bHWZHHQ WKHVH SaUWLHV ZLOO bH a QHcHVVLW\.

Eliminate the illusion that the prerequisites needs to be perfect
CRPSaQLHV LQ aOO WKUHH VHcWRUV cRQcHUQHd LQ WKLV MaVWHU TKHVLV JHQHUaOO\ H[SUHVV a OaUJH LQWHUHVW LQ
aXWRPaWLRQ. AOO cRPSaQLHV LQWHUYLHZHd KaYH H[aPSOHV RI aXWRQRPRXV SURcHVVHV ZLWKLQ WKHLU
IacLOLWLHV, YaU\LQJ IURP VKRUW UHSHWLWLYH IORZV OLNH WKH AGV WUaQVSRUW ZLWKLQ VHYHUaO RI WKH
PaQXIacWXULQJ cRPSaQLHV, WR WKH IXOO\ aXWRQRPRXV cRQWaLQHU KaQdOLQJ SURcHVV LQ RQH RI WKH WHUPLQaOV
LQ WKH PRUW BHWa LQ WKH UQLWHd SWaWHV. AOWKRXJK WKH LQWHUHVW LV KLJK aQd WKH IacW WKaW aOO cRPSaQLHV KaYH
H[SHULHQcH LQ VLPLOaU WHcKQRORJ\, WKH PaMRULW\ RI WKH LQWHUYLHZHd cRPSaQLHV WHQd WR JHW VWXcN RQ
RSHUaWLRQaO RbVWacOHV ZKHQ LW cRPHV WR WKH LdHa RI KaYLQJ aXWRQRPRXV WUXcNV LQ WKHLU IacLOLWLHV. FacWRUV
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OLNH QaUURZ SaVVaJHV, WRR OLWWOH VSacH, cRPSOH[ URXWHV aQd HPSOR\HHV RQ WKH JURXQd aUH RIWHQ bURXJKW
XS aV H[aPSOHV ZK\ VXcK a VROXWLRQ ZRXOd bH KaUd WR LPSOHPHQW. TKLV LV a JUHaW H[aPSOH RI aQ
LOOXVLRQ WKaW WKH WUaQVSRUWaWLRQ IORZV aQd  SUHUHTXLVLWHV PXVW bH SHUIHcW IURP WKH bHJLQQLQJ. TKLV
LOOXVLRQ, RU Za\ RI WKLQNLQJ, LV VRPHWKLQJ WKaW QHHdV WR bH HOLPLQaWHd LQ RUdHU WR LPSOHPHQW WKH
WHcKQRORJ\ LQ a bURad SHUVSHcWLYH.

Focus on the relevant customer drivers and mitigate identified obstacles
WLWK WKH UaSLd dHYHORSPHQW RI WHcKQRORJ\ WKaW LV VHHQ LQ WRda\¶V VRcLHW\, LW LV HaV\ IRU a KLJK-WHcK
cRPSaQ\ WR bH bOLQdHd b\ WHcKQLcaO LPSURYHPHQWV aQd IRUJHW abRXW WKH acWXaO cXVWRPHU RXWcRPHV.
TKLV LV aUJXabO\ PRUH cUXcLaO ZKHQ ZKaW \RX aUH VHOOLQJ LV QRW a SURdXcW, bXW a VHUYLcH ZKHUH WKH
cXVWRPHU QHYHU UHaOO\ RZQV WKH KLJK WHcK IHaWXUHV, RQO\ LWV RXWcRPHV. DHcUHaVHd QHJaWLYH
HQYLURQPHQWaO LPSacW aQd LQcUHaVHd RSHUaWLRQaO HIILcLHQc\ aQd VaIHW\ aUH aOO IacWRUV WKaW aQ
aXWRQRPRXV WUXcN caQ SURYLdH. HRZHYHU, ZKHQ WKRVH SRVLWLYH cRQVHTXHQcHV aUH VLdHOLQHd b\ WHcKQLcaO
bX]]ZRUdV WKaW aUH PRUH aQd PRUH cRPPRQ WRda\, a ORW RI SRWHQWLaO cXVWRPHUV caQ dLVaSSHaU. TKLV caQ
bH RI H[WUa LPSRUWaQcH LQ PRUH cRQVHUYaWLYH LQdXVWULHV OLNH WKH SRUW LQdXVWU\, ZKHUH a ORW RI SUHVVXUH LV
SOacHd RQ NHHSLQJ cRVWV dRZQ aQd LPSURYLQJ WKH bRWWRP OLQH. TKHUHIRUH, IRcXV PXVW bH WaNHQ IURP WKH
XS IURQW LQYHVWPHQWV WKaW caQ bH aVVLPLOaWHd ZLWK KLJK WHcK SURdXcWV, aQd LQVWHad bH SOacHd LQ WKH
dHcUHaVHd RSHUaWLRQaO cRVWV RYHU WLPH.

WLWKLQ WKLV aUHa LW LV aOVR LPSRUWaQW WR WaNH caUH RI WKH LVVXH ZLWK XQLRQV, HVSHcLaOO\ LQ WKH SRUW
VHJPHQW. AOO SRUWV LQWHUYLHZHd PHQWLRQHd WKH SRZHU RI WKH XQLRQV aV RQH RI WKH PaLQ IacWRUV PaNLQJ
WKH aXWRPaWLRQ dHYHORSPHQW LQ SRUWV VORZHU WKaQ LQ PaQ\ RWKHU LQdXVWULHV.

Do not allow the legislations of toda\ limit the opportunities of the future
OQH caQ aUJXH WKaW WKH PaMRULW\ RI VRcLHW\ aJUHHV WKaW aXWRQRPRXV YHKLcOHV ZLOO bH a cRQVLdHUabOH SaUW
RI WKH IXWXUH HYHQ LI WKH XVaJH WRda\ LV OLPLWHd. IQ addLWLRQ, SHRSOH aUH RIWHQ aZaUH WKaW WKH WHcKQRORJ\
LV LQ IURQW RI WKH OHJLVOaWLRQ LQ VRcLHW\. AW OHaVW, WKLV LV aUJXabO\ WKH caVH IRU WKH SRWHQWLaO cXVWRPHUV IRU
WKLV W\SH RI WHcKQRORJ\. II WKH OHJLVOaWLRQV cKaQJH aQd WKH aUHa RI aOORZHd XVaJH IRU aXWRQRPRXV
YHKLcOHV aUH LQcUHaVHd, cRPSaQLHV WKaW aOUHad\ KaYH VWaUWHd adaSWLQJ WKHLU SURcHVVHV WRZaUdV
aXWRPaWLRQ ZLOO KaYH a ILUVW PRYHU adYaQWaJH LQ H[SORLWLQJ WKH bHQHILWV. B\ aOVR HPSKaVL]LQJ ZKaW
SaUWV RI WKH cRPSaQ\¶V RSHUaWLRQV WKaW caQ bH aXWRQRPRXV LQ WKH IXWXUH ZKHQ WKH OHJLVOaWLRQV OLJKWHQ
XS, aQ H[WUa LQcHQWLYH LV cUHaWHd IRU WKH cXVWRPHU LQ WKH ORQJ UXQ.
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7. CRQWULbXWLRQ aQd RHPaUNV

7.1 CRQWULbXWLRQ WR AcadHPLa
AXWRQRPRXV WUXcNV aUH a UaWKHU QHZ WHcKQRORJ\. EYHQ WKRXJK VWXdLHV KaYH bHHQ dRQH ZLWK a IRcXV RQ
dHWHUPLQLQJ WKH SRVVLbOH cRVW VaYLQJV, IHZ VWXdLHV KaYH bHHQ dRQH WR YaOLdaWH WKH SRWHQWLaO acURVV
LQdXVWULHV. TKLV MaVWHU¶V TKHVLV aLPV WR JLYH a bULHI dHVcULSWLRQ RI WHcKQRORJ\ VKLIWV LQ UHOaWLRQ WR
JORbaO WUaQVSRUWaWLRQ, IRcXVLQJ RQ VKRUW dLVWaQcH dHOLYHU\ ZLWK aXWRQRPRXV WUXcNV. TKH VWXd\ aLPV WR
JLYH a bURad YLHZ RI SRVVLbOH aSSOLcaWLRQV aQd SRVVLbLOLWLHV IRU WKH QHZ WHcKQRORJ\ WR LQVSLUH WR IXUWKHU
aQaO\VLV. TKH WKHRUHWLcaO cRQWULbXWLRQ WR acadHPLa LV WKH PRdHOLQJ RI WKH LQWHUSOa\ RI WKH cRPPHUcLaO
aVSHcWV aQd WHcKQRORJLcaO cKaOOHQJHV LQ WKH dHYHORSPHQW RI QHZ WHcKQRORJLcaO VROXWLRQV LQ WKH
aXWRQRPRXV aUHa, ZKLcK LV LOOXVWUaWHd LQ FigXUe 3.7.

Figure 3.7. TKHRUHWLcaO FUaPHZRUN IOOXVWUaWLRQ

7.2 CRQWULbXWLRQ WR TKH CaVH CRPSaQ\
AV SUHYLRXVO\ dLVcXVVHd, aXWRQRPRXV WUXcNV aUH JUadXaOO\ JRLQJ IURP bHLQJ aQ XWRSLa WR bHcRPLQJ
UHaOLW\ IRU cHUWaLQ aSSOLcaWLRQV. TKLV VWXd\ aLPV WR HVWLPaWH KRZ IaU WKH LQdXVWU\ KaV cRPH LQ accHSWLQJ
WKH QHZ dULYHUOHVV Za\ RI WUaQVSRUWLQJ JRRdV IRU VKRUW dLVWaQcHV. IQ addLWLRQ, LW VHHNV WR HYaOXaWH WKH
PaUNHW VL]H IRU aXWRQRPRXV WUXcNV IRU ILUVW PLOH dHOLYHU\ ZLWKLQ PRUWV aQd  LRJLVWLc CHQWHUV (LQWHUQaO
IORZV aW MaQXIacWXULQJ CRPSaQLHV LQcOXdHd). TKH UHVXOWV IURP WKH aQaO\VLV ZLOO cRQWULbXWH WR bHWWHU
VWLSXOaWH WKH GR-TR-MaUNHW SWUaWHJ\ IRU TKH CaVH CRPSaQ\ aQd WR IRcXV RQ UHOHYaQW cXVWRPHU dULYHUV
IRU WKHLU SRWHQWLaO cXVWRPHUV.

TR HOLPLQaWH WKH LOOXVLRQ WKaW WKH SUHUHTXLVLWHV QHHd WR bH SHUIHcW LW LV cUXcLaO IRU TKH CaVH CRPSaQ\ WR
PaNH LW cOHaU WKaW WKH\ aUH QRW VHOOLQJ RQO\ aQ aXWRQRPRXV WUXcN, bXW aQ aXWRQRPRXV VROXWLRQ. TKH
JHQHUaO cXVWRPHU IRU TKH CaVH CRPSaQ\ dRHV QRW KaYH a SHUIHcW IORZ WKaW caQ bH RSHUaWHd b\ aQ
aXWRQRPRXV WUXcN IURP da\ RQH, ZKLcK LV VRPHWKLQJ WKaW TKH CaVH CRPSaQ\ QHHdV WR PaNH cOHaU.
TKH bHVW Za\ WR dR WKLV LV SURbabO\ b\ VKRZLQJ XVH caVHV RI KRZ RWKHU cRPSaQLHV' SURcHVVHV ORRNHd
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bHIRUH WKH\ ZHUH PadH aXWRQRPRXV b\ TKH CaVH CRPSaQ\. A OaUJH XSIURQW LQYHVWPHQW LV QRW aV
LQWLPLdaWLQJ IRU a cRPSaQ\ LI WKHUH aUH H[aPSOHV RI cRPSaQLHV WKaW Kad VLPLOaU Za\V RI RSHUaWLQJ
bHIRUH bXW QRZ KaYH LPSOHPHQWHd aQ aXWRQRPRXV VROXWLRQ LQVWHad. TR dR WKLV, TKH CaVH CRPSaQ\
QHHdV XVH caVHV aQd WKHUHIRUH, WKH ILUVW UHcRPPHQdaWLRQ LV WR IRcXV RQ ILQdLQJ SLORW SURMHcWV aQd
VXLWabOH ILUVW cXVWRPHUV LQ WKH PRUW LQdXVWU\ aQd MaQXIacWXULQJ LQdXVWU\ ZKHUH WKH VROXWLRQ caQ bH
LPSOHPHQWHd aV VRRQ aV SRVVLbOH. HHUH, LW PLJKW bH bHQHILcLaO WR SULRULWL]H cRPSaQLHV WKaW KaYH
H[SUHVVHd LQWHUHVW bHIRUH cRPSaQLHV ZLWK VXLWabOH IORZV VLQcH TKH CaVH CRPSaQ\ aQd WKH cXVWRPHU
ZLOO KaYH WR cROOabRUaWH cORVHO\ WR cUHaWH WKH bHVW SRVVLbOH RXWcRPH. AV aQ H[aPSOH KHUH, WKH HPSW\
VWacN UXQV LQ WKH PRUW DHOWa LQ WKH PRUW VHJPHQW aQd MaQXIacWXULQJ GaPPa LQ WKH MaQXIacWXULQJ
VHJPHQW ZRXOd bH a VWUaWHJLc PRYH. IQ addLWLRQ, VLQcH TKH CaVH CRPSaQ\ KaV WKH SULYLOHJH RI bHLQJ
SaUW RI TKH CaVH CRPSaQ\ GURXS, WKLV caQ bH dRQH ZLWKRXW ZRUU\LQJ WRR PXcK abRXW bHLQJ SURILWabOH
IRU WKH PRPHQW ZKLcK LV VRPHWKLQJ WKaW WKH cRPSaQ\ QHHdV WR WaNH adYaQWaJH RI.

IQ addLWLRQ, LW LV LPSRUWaQW IRU TKH CaVH CRPSaQ\ WR ORRN aW WKH cXVWRPHU¶V dULYHUV aQd adaSW WKHLU
Za\ RI cRPPXQLcaWLQJ accRUdLQJO\. WKHQ ORRNLQJ aW WKH cXVWRPHU dULYHUV PHQWLRQHd b\ WKH
cRPSaQLHV LQWHUYLHZHd LQ WKLV MaVWHU TKHVLV, aOPRVW aOO RI WKHP aUH SHUIHcWO\ addUHVVabOH b\ TKH CaVH
CRPSaQ\ aQd WKHLU VHUYLcH. TKHUHIRUH, IRcXV PXVW bH WaNHQ IURP WKH XS IURQW LQYHVWPHQWV WKaW caQ bH
aVVLPLOaWHd ZLWK KLJK WHcK SURdXcWV, aQd LQVWHad bH SOacHd LQ WKH dHcUHaVHd RSHUaWLRQaO cRVWV RYHU
WLPH. TKLV LV aOVR aQ aUHa ZKHUH TKH CaVH CRPSaQ\ ZLOO KaYH a bHWWHU SRVLWLRQ WR VHOO aV VRRQ aV WKH\
KaYH XVH caVHV IURP ZKLcK WKH\ caQ H[WUacW acWXaO QXPbHUV RI LPSURYHd HIILcLHQc\ aQd RWKHU UHOHYaQW
IacWRUV.

TR PLWLJaWH WKH SURbOHP ZLWK XQLRQV, LW LV LPSRUWaQW IRU TKH CaVH CRPSaQ\ WR LQLWLaWH cRQYHUVaWLRQV
WR XQdHUVWaQd WKHLU SRLQW RI YLHZ aQd WKHLU WHUPV RI QHJRWLaWLRQ. SLQcH WKH XQLRQV ZLWK cHUWaLQW\ ZLOO bH
a OaUJH RbVWacOH ZKHQ WKH LPSOHPHQWaWLRQV VWaUW WR bHcRPH ZLdHVSUHad, LW LV LPSRUWaQW WR KaYH WKHLU
YLHZ LQ PLQd WR VHH LI WKHUH aUH SRVVLbOH cRPSURPLVHV WR bH PadH. AQ LdHa KHUH LV WR ORRN aW WKH
cRQYHUVaWLRQV bHWZHHQ XQLRQV, VWaNHKROdHUV aQd cRPSaQLHV, LQ LQdXVWULHV ZKHUH aXWRPaWLRQ KaV
UHacKHd KLJKHU OHYHOV aOUHad\. B\ dRLQJ VR, TKH CaVH CRPSaQ\ caQ aYRLd VHYHUaO PLVWaNHV aQd
dHWRXUV LQ a SURcHVV WKaW SURbabO\ ZLOO bH WLPH cRQVXPLQJ.

LaVWO\, TKH CaVH CRPSaQ\ PXVW QRW OHW WKH OHJLVOaWLRQ RI WRda\ OLPLW WKHLU cXVWRPHUV¶ YLHZ RI WKH
SRVVLbLOLWLHV LQ WKH IXWXUH. TKHUHIRUH, LW ZLOO bH cUXcLaO IRU TKH CaVH CRPSaQ\ WR QRW OLPLW WKHLU
cRPPXQLcaWLRQ WR ZKaW LV SRVVLbOH WRda\ aQd WKH SRVVLbOH JaLQV RI LPSOHPHQWLQJ a VROXWLRQ LQ WKH QHaU
IXWXUH. IQVWHad, WKH SRVVLbLOLWLHV WRda\ QHHd WR bH SUHVHQWHd RQO\ aV a VWaUW RI ORQJ cROOabRUaWLRQ WKaW
ZLOO XQORcN QHZ aQd JUHaWHU YaOXHV aV WLPH SaVVHV b\ aQd WKH OHJLVOaWLRQ ORRVHQ XS. B\ aOZa\V
cRPPXQLcaWLQJ ZLWK a KRUL]RQ IaU LQ WKH IXWXUH, LW ZLOO aOVR bH cOHaU IRU WKH cXVWRPHU WKaW TKH CaVH
CRPSaQ\ VHHV cROOabRUaWLRQ aV VRPHWKLQJ WKaW ZLOO OaVW aQd HYROYH RYHU WLPH, UaWKHU WKaQ a RQH WLPH
SXUcKaVH. TKLV ZLOO aOVR LQcUHaVH WKH ULVN WKaW WKH cXVWRPHUV ZLOO bH UHad\ WR aXWRPaWH RWKHU SaUWV RI
WKHLU YaOXH cKaLQ aV VRRQ aV LW LV SRVVLbOH, ZKLcK aOVR LV RI JUHaW YaOXH.

7.3 CRQWULbXWLRQ WR IQdXVWU\ RI TUaQVSRUWaWLRQ
TKH LQdXVWU\ RI WUaQVSRUWaWLRQ VWaQdV LQ IURQW RI RQH RI WKH bLJJHVW VKLIWV LQ dHcadHV ZKHQ dULYHUOHVV
WUaQVSRUW VROXWLRQV bHcRPH UHaOLW\. TKLV VWXd\ VHHNV WR JLYH WKH LQdXVWU\ aQ XQdHUVWaQdLQJ RI KRZ IaU
WKH WHcKQRORJLcaO VKLIW KaV cRPH aV ZHOO aV WR SUHVHQW SRVVLbLOLWLHV aQd UHVWULcWLRQV. OQcH aJaLQ, LW LV RI
JUHaW LPSRUWaQcH WR SRLQW RXW WKaW WRda\¶V OHJaO UHVWULcWLRQV VKRXOd QRW KLQdHU WHcKQRORJLcaO
dHYHORSPHQW IRU WKH IXWXUH.
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7.4 RHPaUNV
TKLV MaVWHU¶V TKHVLV LV WKH ILQaO dHOLYHUabOH WR UHcHLYH a MaVWHU¶V DHJUHH LQ IQdXVWULaO EQJLQHHULQJ
aQd MaQaJHPHQW aW LXQd UQLYHUVLW\, ZKLcK LV HTXLYaOHQW WR WKH VZHdLVK WLWOH ³CLYLOLQJHQM|U´. TKH
VWXd\ KaV bHHQ a MRLQW cROOabRUaWLRQ bHWZHHQ WKH PURdXcWLRQ MaQaJHPHQW DHSaUWPHQW, FacXOW\ RI
EQJLQHHULQJ, LXQd UQLYHUVLW\ WRJHWKHU ZLWK WKH caVH cRPSaQ\ TKH CaVH CRPSaQ\.

AIWHU LQLWLaO cRQYHUVaWLRQV bHWZHHQ WKH aXWKRUV aQd TKH CaVH CRPSaQ\, WKH LdHa ZaV IRU WKH MaVWHU
TKHVLV WR bH H[HcXWHd aW WKH RIILcH. HRZHYHU, dXH WR WKH COVID-19 SaQdHPLc aQd LWV VXccHHdLQJ
UHVWULcWLRQV, WKLV KaV QRW bHHQ SRVVLbOH. IQVWHad, WKH TKHVLV KaV bHHQ H[HcXWHd IURP LXQd ZLWK ZHHNO\
RQOLQH PHHWLQJV ZLWK TKH CaVH CRPSaQ\ LQ RUdHU WR cUHaWH WKH bHVW SRVVLbOH RXWcRPH ZLWK WKH
SUHYaLOLQJ cLUcXPVWaQcHV.
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PHUVRQ 7. (2021-03-02). SXSSO\ CKaLQ NHWZRUN MaQaJHU & HHad RI IQWHUPRdaO, PRUW GaPPa
OSHUaWLRQV PURSULHWaU\ LLPLWHd. (J. WaKO, J. AUQOXQd, IQWHUYLHZHHV)

PHUVRQ 8. (2021-03-09). HHad DLYLVLRQ X, TKH CaVH CRPSaQ\. (J. WaKO, J. AUQOXQd, IQWHUYLHZHHV)

PHUVRQ 9. (2021-03-29). THcKQRORJ\ DLYLVLRQ, TKH CaVH CRPSaQ\ GURXS. (J. WaKO, J. AUQOXQd,
IQWHUYLHZHHV)

PHUVRQ 10. (2021-02-10). POaQQLQJ aQd LRJLVWLcV MaQaJHU, MaQXIacWXULQJ BHWa AB. (J. WaKO, J.
AUQOXQd, IQWHUYLHZHHV)

PHUVRQ 11. (2021-02-25). OSHUaWLRQaO MaQaJHU SZHdHQ , LRJLVWLcV AOSKa 2 AB. (J. WaKO, J. AUQOXQd,
IQWHUYLHZHHV)

PHUVRQ 12. (2021-02-03). PURdXcWLRQ MaQaJHU, LRJLVWLcV GaPPa 1. (J. WaKO, J. AUQOXQd,
IQWHUYLHZHHV)

PHUVRQ 13. (2021-02-16). YaUd POaQQHU, APM THUPLQaOV (J. WaKO, J. AUQOXQd, IQWHUYLHZHHV)

PHUVRQ 14. (2021-02-09). AVVRcLaWH PURIHVVRU & DLUHcWRU IRU WKH MaVWHU'V PURJUaPPH LQ LRJLVWLcV aQd
SXSSO\ CKaLQ MaQaJHPHQW, LXQd UQLYHUVLW\. (J. WaKO, J. AUQOXQd, IQWHUYLHZHHV)

PHUVRQ 15. (2021-02-17). PURdXcWLRQ MaQaJHU, MaQXIacWXULQJ DHOWa AB. (J. WaKO, J. AUQOXQd,
IQWHUYLHZHHV)
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PHUVRQ 16. (2021-03-19). HHad RI SaOHV H2H PRUWV & LRJLVWLcV CHQWHUV, TKH CaVH CRPSaQ\. (J. WaKO,
J. AUQOXQd, IQWHUYLHZHHV)

PHUVRQ 17. (2021-02-16). THaP MaQaJHU, MaQXIacWXULQJ ZHWa AB. (J. WaKO, J. AUQOXQd, IQWHUYLHZHHV)

PHUVRQ 18. (2021-03-02). FacWRU\ LRJLVWLcV MaQaJHU, MaQXIacWXULQJ GaPPa AB. (J. WaKO, J.
AUQOXQd, IQWHUYLHZHHV)

PHUVRQ 19. (2021-02-11). CaUJR MaQaJHU, PRUW ESVLORQ. (J. WaKO, J. AUQOXQd, IQWHUYLHZHHV)

PHUVRQ 20. (2021-02-17). CEO SZHdHQ NRUWK aQd NRUZa\, LRJLVWLcV AOSKa 1 AB. (J. WaKO, J.
AUQOXQd, IQWHUYLHZHHV)

PHUVRQ 21. (2021-02-01). TUaQVSRUW AQaO\VW, TKH CaVH CRPSaQ\ GURXS AB.

PHUVRQ 22. (2021-02-25). PURcHVV EQJLQHHU, MaQXIacWXULQJ AOSKa AB. (J. WaKO, J. AUQOXQd,
IQWHUYLHZHHV)

PHUVRQ 23. (2021-02-23). OSHUaWLRQV MaQaJHU, LRJLVWLcV GaPPa 2. (J. WaKO, J. AUQOXQd,
IQWHUYLHZHHV)

PHUVRQ 24. (2021-03-05). DLUHcWRU, PRUW ZHWa AOOLaQcH (J. WaKO, J. AUQOXQd, IQWHUYLHZHHV)

PHUVRQ 25. (2021-01-25). CRPSRQHQW OZQHU LIDAR, TKH CaVH CRPSaQ\. (J. WaKO, J. AUQOXQd,
IQWHUYLHZHHV)
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ASSHQdL[ 1:

Port Countr\ TEUs handled (2019) Transshipment Rate GNI/Capita

SKaQJKaL CKLQa 43 303 000,00 10 410,00

SLQJaSRUH SLQJaSRUH 37 195 636,00 > 75 % 59 590,00

NLQJbR-ZKRXVKaQ CKLQa 27 530 000,00 10 410,00

SKHQ]KHQ CKLQa 25 770 000,00 10 410,00

GXaQJ]KRX CKLQa 23 236 200,00 10 410,00

BXVaQ SRXWK KRUHa 21 992 001,00 50 - 75 % 33 720,00

QLQJdaR CKLQa 21 010 000,00 10 410,00

HRQJ KRQJ CKLQa 18 361 000,00 10 410,00

TLaQMLQ CKLQa 17 264 000,00 10 410,00

RRWWHUdaP TKH NHWKHUOaQdV 14 810 804,00 25 - 50 % 53 200,00

DXbaL UQLWHd AUab EPLUaWHV 14 111 000,00 43 470,00

PRUW KOaQJ MaOa\VLa 13 580 717,00 11 200,00

AQWZHUS BHOJLXP 11 860 204,00 25 - 50 % 47 350,00

XLaPHQ CKLQa 11 122 200,00 10 410,00

KaRKVLXQJ TaLZaQ 10 428 634,00 10 410,00

LRV AQJHOHV UQLWHd SWaWHV 9 337 632,00 < 25 % 65 760,00

HaPbXUJ GHUPaQ\ 9 274 215,00 25 - 50 % 48 520,00

TaQMXQJ PHOHSaV MaOa\VLa 9 100 000,00 11 200,00

DaOLaQ CKLQa 8 760 000,00 10 410,00

LaHP CKabaQJ TKaLOaQd 8 106 928,00 7 260,00

LRQJ BHacK UQLWHd SWaWHV 7 632 032,00 < 25 % 65 760,00

TaQMXQJ PULRN IQdRQHVLa 7 600 000,00 4 050,00

NHZ YRUN/NHZ JHUVH\ UQLWHd SWaWHV 7 471 131,00 < 25 % 65 760,00

CRORPba SUL LaQNa 7 228 337,00 4 020,00

HR CKL MLQK CLW\ VLHWQaP 7 220 377,00 2 540,00

PLUaHXV GUHHcH 5 648 000,00 > 75 % 20 320,00

YLQJNRX CKLQa 5 480 000,00 10 410,00

VaOHQcLa SSaLQ 5 439 827,00 50 - 75 % 30 390,00

MaQLOa PKLOLSSLQHV 5 315 500,00 3 850,00

TaOcKaQJ CKLQa 5 152 000,00 10 410,00

HaL PKRQJ VLHWQaP 5 133 150,00 2 540,00

AOJHcLUaV SSaLQ 5 125 385,00 > 75 % 30 390,00

JaZaKaUOaO NHKUX IQdLa 5 100 891,00 2 130,00

BUHPHQ/BUHPHUKaYHQ GHUPaQ\ 4 856 900,00 50 - 75 % 48 520,00

TaQJLHU MRURccR 4 801 713,00 3 190,00

LLaQ\XQJaQJ CKLQa 4 780 000,00 10 410,00
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MXQdUa IQdLa 4 732 699,00 2 130,00

SaYaQQaK UQLWHd SWaWHV 4 599 177,00 < 25 % 65 760,00

TRN\R JaSaQ 4 510 000,00 < 25 % 41 690,00

RL]Kaa CKLQa 4 500 000,00 10 410,00

JHddaK SaXdL AUabLa 4 433 991,00 > 75 % 22 850,00

CRORQ PaQaPa 4 379 477,00 > 75 % 14 950,00

SaQWRV BUa]LO 4 165 248,00 9 130,00

SaOaOaK OPaQ 4 109 000,00 > 75 % 15 330,00

TaQMXQJ PHUaN IQdRQHVLa 3 900 000,00 4 050,00

PRUW SaLd EJ\SW 3 816 084,00 2 690,00

SHaWWOH-TacRPa UQLWHd SWaWHV 3 775 303,00 < 25 % 65 760,00

CaL MHS VLHWQaP 3 742 384,00 2 540,00

DRQJJXaQ CKLQa 3 680 000,00 10 410,00

FHOL[VWRZH UQLWHd KLQJdRP 3 584 300,00 < 25 % 42 370,00

FX]KRX CKLQa 3 540 000,00 10 410,00

VaQcRXYHU CaQada 3 398 860,00 < 25 % 46 370,00

BaUcHORQa SSaLQ 3 324 650,00 50 - 75 % 30 390,00

NaQMLQJ CKLQa 3 310 000,00 10 410,00

APbaUOL TXUNH\ 3 104 882,00 9 610,00

YaQWaL CKLQa 3 102 400,00 10 410,00

IQcKRQ SRXWK KRUHa 3 091 955,00 < 25 % 33 720,00

CKLWWaJaQJ BaQJOadHVK 3 088 187,00 1 940,00

MaQ]aQLOOR MH[LcR 3 069 189,00 9 430,00

CaUWaJHQa CRORPbLa 2 995 031,00 6 510,00

YRNRKaPa JaSaQ 2 990 000,00 < 25 % 41 690,00

HRXVWRQ UQLWHd SWaWHV 2 987 291,00 < 25 % 65 760,00

MHObRXUQH AXVWUaOLa 2 967 315,00 < 25 % 54 910,00

TaQJVKaQ CKLQa 2 944 000,00 10 410,00

VLUJLQa UQLWHd SWaWHV 2 937 962,00 < 25 % 65 760,00

BaObRa PaQaPa 2 894 654,00 > 75 % 14 950,00

KRbH JaSaQ 2 871 642,00 < 25 % 41 690,00

NaJR\a JaSaQ 2 844 004,00 < 25 % 41 690,00

LH HaYUH FUaQcH 2 822 910,00 < 25 % 42 400,00

LRQdRQ UQLWHd KLQJdRP 2 790 000,00 < 25 % 42 370,00

AbX DKabL UQLWHd AUab EPLUaWHV 2 780 000,00 > 75 % 43 470,00

DXUbaQ SRXWK AIULca 2 769 869,00 6 040,00

MaUVa[ORNN MaOWa 2 722 889,00 > 75 % 27 290,00

GHQRa IWaO\ 2 621 472,00 > 75 % 34 460,00

QXaQ]KRX CKLQa 2 580 000,00 10 410,00

S\dQH\ AXVWUaOLa 2 572 714,00 < 25 % 54 910,00

116



ZKXKaL CKLQa 2 556 000,00 10 410,00

GLRLa WaXUR IWaO\ 2 523 000,00 > 75 % 34 460,00

OaNOaQd UQLWHd SWaWHV 2 500 431,00 < 25 % 65 760,00

OVaNa JaSaQ 2 456 028,00 < 25 % 41 690,00

CKaUOHVWRQ UQLWHd SWaWHV 2 436 185,00 < 25 % 65 760,00

YHRVX GZaQJLaQJ SRXWK KRUHa 2 378 337,00 < 25 % 33 720,00

CaOOaR PHUX 2 313 907,00 6 740,00

SW. PHWHUVbXUJ RXVVLa 2 221 724,00 11 260,00

KaUacKL PaNLVWaQ 2 097 855,00 5 210,00

GdaQVN PROaQd 2 073 210,00 50 - 75 % 15 200,00

KLQJ AbdXOOaK SaXdL AUabLa 2 020 683,00 > 75 % 22 850,00

HaLNX CKLQa 1 970 000,00 10 410,00

SRXWKaPSWRQ UQLWHd KLQJdRP 1 924 847,00 < 25 % 42 370,00

JLQ]KRX CKLQa 1 879 000,00 10 410,00

JLa[LQJ CKLQa 1 865 300,00 10 410,00

MHUVLQ TXUNH\ 1 854 312,00 9 610,00

DaPPaP SaXdL AUabLa 1 822 642,00 > 75 % 22 850,00

TaLcKXQJ TaLZaQ 1 793 966,00 10 410,00

MRQWUHaO CaQada 1 745 244,00 < 25 % 46 370,00

I]PLW TXUNH\ 1 715 193,00 9 610,00

SaQ AQWRQLR CKLOH 1 709 639,00 1 510,00

GXa\aTXLO EcXadRU 1 680 751,00 6 080,00

KLQJVWRQ JaPaLca 1 647 609,00 5 250,00

TaLSHL TaLZaQ 1 620 392,00 10 410,00

MLaPL UQLWHd SWaWHV 1 120 913,00 < 25 % 65 760,00

PULQcH RXSHUW CaQada 1 200 000,00 < 25 % 46 370,00

BXHQRV ALUHV AUJHQWLQa 1 490 000,00 11 200

CaXcHdR DRPLQLcaQ RHSXbOLc 1 235 801,00 8 090,00

CULVWRbaO PaQaPa 1 050 000,00 > 75 % 14 950,00

La SSH]La IWaO\ 1 659 000,00 > 75 % 34 460,00

MaUVHLOOH FUaQcH 1 455 000,00 50 - 75 % 42 400,00

SLQHV PRUWXJaO 1 423 000,00 > 75 % 23 080,00

LaV PaOPaV SSaLQ 1 007 000,00 > 75 % 30 390,00

SRXUceV:
TEU caSacLW\: KWWSV://OOR\dVOLVW.PaULWLPHLQWHOOLJHQcH.LQIRUPa.cRP/RQH-KXQdUHd-cRQWaLQHU-SRUWV-2020/DLJLWaO%20HdLWLRQ%20HbRRN
TUaQVVKLSPHQW RaWH: NRWWHbRP HW. aO 2021
GNI SHU caSLWa: WRUOd BaQN 2020
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ASSHQdL[ 2:

Airport Countr\ Total Tonnes handled (2019) GNI/Capita

HRQJ KRQJ IQWHUQaWLRQaO ALUSRUW CKLQa 4 809 485,00 10 410,00

MHPSKLV IQWHUQaWLRQaO ALUSRUW
UQLWHd SWaWHV RI
APHULca 4 322 740,00 65 760,00

SKaQJKaL PXdRQJ IQWHUQaWLRQaO ALUSRUW CKLQa 3 634 230,00 10 410,00

LRXLVYLOOH MXKaPPHd AOL IQWHUQaWLRQaO
ALUSRUW

UQLWHd SWaWHV RI
APHULca 2 790 109,00 65 760,00

IQcKHRQ IQWHUQaWLRQaO ALUSRUW SRXWK KRUHa 2 764 369,00 33 720,00

THd SWHYHQV AQcKRUaJH IQWHUQaWLRQaO
ALUSRUW

UQLWHd SWaWHV RI
APHULca 2 745 348,00 65 760,00

DXbaL IQWHUQaWLRQaO ALUSRUW UQLWHd AUab EPLUaWHV 2 514 918,00 43 470,00

DRKa HaPad IQWHUQaWLRQaO ALUSRUW QaWaU 2 215 804,00 91 670,00

TaLZaQ TaR\XaQ IQWHUQaWLRQaO ALUSRUW TaLZaQ 2 182 342,00 10 410,00

TRN\R IQWHUQaWLRQaO ALUSRUW JaSaQ 2 104 063,00 41 690,00

PaULV CKaUOHV dH GaXOOH ALUSRUW FUaQcH 2 102 268,00 42 400,00

MLaPL IQWHUQaWLRQaO ALUSRUW
UQLWHd SWaWHV RI
APHULca 2 092 472,00 65 760,00

FUaQNIXUW ALUSRUW GHUPaQ\ 2 091 174,00 48 520,00

SLQJaSRUH CKaQJL ALUSRUW SLQJaSRUH 2 056 700,00 59 590,00

BHLMLQJ CaSLWaO IQWHUQaWLRQaO ALUSRUW CKLQa 1 957 779,00 10 410,00

GXaQJ]KRX BaL\XQ LQWHUQaWLRQaO ALUSRUW CKLQa 1 922 132,00 10 410,00

CKLcaJR O'HaUH IQWHUQaWLRQaO ALUSRUW
UQLWHd SWaWHV RI
APHULca 1 758 116,00 65 760,00

LRQdRQ HHaWKURZ ALUSRUW UQLWHd KLQJdRP 1 672 874,00 42 370,00

APVWHUdaP ALUSRUW ScKLSKRO TKH NHWKHUOaQdV 1 592 221,00 53 200,00

SXYaUQabKXPL ALUSRUW TKaLOaQd 1 326 914,00 7 260,00

LRV AQJHOHV
UQLWHd SWaWHV RI
APHULca 1 272 010,00 65 760,00

LHLS]LJ GHUPaQ\ 1 147 233,00 48 520,00

SRXUceV:
TRQQHV HaQdOHd:
KWWSV://ZZZ.JRRJOH.cRP/XUO?T=KWWSV://ZZZ.LQWHUQaWLRQaOaLUSRUWUHYLHZ.cRP/aUWLcOH/107921/WRS-20-bXVLHVW-aLUSRUWV-ZRUOd-caUJR/&Va=D&VRX
UcH=HdLWRUV&XVW=1614936315929000&XVJ=AFQMCNG8FEWYL4IBKcXZWNZ_EYPMSSW3aA
GNI SHU caSLWa: WRUOd BaQN 2020
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ASSHQdL[ 3:
Question Form Ports

1. CRXOd \RX SOHaVH WHOO XV a bLW abRXW \RXUVHOI aQd \RXU UROH aW PRUW RI XXXX?

2. AUH \RXU RUJaQLVaWLRQ UHVSRQVLbOH IRU WKH LQIUaVWUXcWXUH LQ WKH KaUbRXU RU WKH RSHUaWLRQV LQ WKH
SRUW? OU aUH \RX KaQdOLQJ bRWK? DHVcULbH \RXU UHVSRQVLbLOLWLHV.

3. CRXOd \RX dHVcULbH WKH SURcHVV RI KaQdOLQJ a cRQWaLQHU IURP WKH SRLQW ZKHQ LW HQWHUV WKH SRUW
ZLWK WKH VKLS XQWLO LW OHaYHV WKH SRUW aUHa? HRZ dRHV WKH LPSRUW/H[SRUW/WUaQVVKLSPHQW SURcHVV
dLIIHU IURP HacK RWKHU?

4. WH aUH IRU WKH PRPHQW ORRNLQJ aW WKH SRVVLbLOLW\ IRU aXWRQRPRXV WUXcNV WR RSHUaWH WKH
WUaQVSRUW RI cRQWaLQHUV IURP WKH VWacN WR dU\ SRUWV, UaLOZa\V HWc. HRZ ZRXOd \RX Va\ WKH
SRVVLbLOLWLHV aUH IRU WKLV aW \RXU SRUW?

5. HRZ OaUJH LV WKH LPSRUW aQd H[SRUW VKaUH RXW RI WKH WRWaO cRQWaLQHU WKURXJKSXW?

6. HRZ OaUJH LV WKH VKaUH RI WUaLOHUV JRLQJ WR:
- TUaQVVKLSPHQW
- TUXcN
- RaLO

7. DR \RX KaQdOH HPSW\ cRQWaLQHUV LQ WKH VaPH Za\ aV \RX KaQdOH IXOO cRQWaLQHUV?

8. WKLcK SaUW RI WKH KaQdOLQJ SURcHVV LQ WKH SRUW LV cXUUHQWO\ WKH ZHaNHVW OLQN?

9. HRZ PaQ\ YHKLcOHV aUH RSHUaWLQJ WKH aUHa aIWHU WKH cRQWaLQHU VWacN WR WKH QH[W VWHS?

10. HRZ PaQ\ dULYHUV dR \RX KaYH IRU WKaW SXUSRVH?

11. DR \RX KaYH aQ LdHa RI WKH cRVW RI WKaW SURcHVV VSHcLILcaOO\? WKaW LV WKH bLJJHVW cRVW?
LabRXU?

12. DR \RX VHH LW aV a SRVVLbLOLW\ IRU aXWRQRPRXV WUXcNV WR RSHUaWH LQ WKH KaUbRXU, WUaQVSRUWLQJ WKH
cRQWaLQHUV IURP WKH VWacN WR WKH QH[W aUHa?

Trends
1. WKaW WUHQdV dR \RX VHH QRZ aQd LQ WKH IXWXUH LQ WKH SRUWV LQdXVWU\?

2. WKaW OHYHO RI aXWRPaWLRQ dR \RX KaYH LQ WKH SRUW IRU WKH PRPHQW? WKaW dR \RX VHH aV WKH
QH[W VWHS LQ WKH aXWRPaWLRQ SURcHVV IRU \RX?

3. WK\ ZRXOd \RX Va\ WKaW WKH SRUW LQdXVWU\ LQ PaQ\ Za\V KaYH bHHQ VORZHU WKaQ VLPLOaU
LQdXVWULHV ZKHQ LW cRPHV WR aXWRPaWLRQ?
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Question Form Logistics Centers
1. CRXOd \RX SOHaVH WHOO XV a bLW abRXW \RXUVHOI aQd \RXU UROH aW  XXXX?

2. LRRNLQJ aW a bLJ dLVWULbXWRU aV XXXX, KRZ caQ WKH W\SLcaO IORZ RI JRRdV bH dHVcULbHd RQ a
KLJK OHYHO?

3. FURP a KLJK OHYHO SRLQW RI YLHZ KRZ LV WKH QHWZRUN bXLOW XS (ZKLcK aUH WKH dLIIHUHQW QRdHV LQ
a QHWZRUN aQd ZKaW W\SH RI WUaQVSRUWV/PRdHV RI WUaQVSRUWV aUH XVHd bHWZHHQ WKH QRdHV)?

4. WH aUH IRU WKH PRPHQW ORRNLQJ aW WKH SRVVLbLOLW\ IRU aXWRQRPRXV WUXcNV WR RSHUaWH, KRZ
ZRXOd \RX Va\ WKH SRVVLbLOLWLHV aUH IRU WKLV aW \RXU cRPSaQ\?

5. DHVcULbH WKH KaQdOLQJ SURcHVV RI JRRdV LQ a ORJLVWLc cHQWHU (a KXb).
- WKLcK VWHSV H[LVW LQ WKH SURcHVV?
- AUH WKHUH UHSHWLWLYH VWHSV?
- AUH W\SLcaO IUHLJKW QHWZRUNV VWUXcWXUHd LQ VLPLOaU Za\V aV \RXU QHWZRUN?

6. DR \RX NQRZ aQ\ VSHcLILc IORZV RI JRRdV WKaW aUH VKRUW dLVWaQcH ZLWKLQ LQ JaWHd aUHaV, VXcK aV
ORJLVWLc KXbV? II VR, SOHaVH HOabRUaWH.

7. WKLcK SaUW RI WKH KaQdOLQJ SURcHVV LV cXUUHQWO\ WKH ZHaNHVW OLQN?

8. WKaW WUaQVSRUWaWLRQ PRdaOV dR \RX XVH LQ \RXU RSHUaWLRQV?

9. HRZ dR \RX PHaVXUH HIILcLHQc\ LQ \RXU cRPSaQ\?

10. DR \RX KaYH aQ LdHa RI WKH cRVW RI WKaW SURcHVV VSHcLILcaOO\? WKaW LV WKH bLJJHVW cRVW?

11. DR \RX VHH LW aV a SRVVLbLOLW\ IRU aXWRQRPRXV WUXcNV WR RSHUaWH LQ WKH KaUbRXU, WUaQVSRUWLQJ WKH
cRQWaLQHUV IURP WKH VWacN WR WKH QH[W aUHa?

Trends
1. WKLcK WUHQdV dR \RX VHH LQ WKH QHaU IXWXUH LQ ORJLVWLcV, HVSHcLaOO\ UHOaWHd WR WUaQVSRUWaWLRQ?

AUH aXWRQRPRXV WUaQVSRUWV VXcK a WUHQd aQd QHaU IXWXUH SRVVLbLOLW\?

2. AUH WKHUH aQ\ IRUPV RI aXWRPaWLRQ SUHVHQW LQ WKH SURcHVV ULJKW QRZ RU LQ WKH QHaU IXWXUH?

3. WKaW UROH dR \RX WKLQN aXWRPaWLRQ ZLOO KaYH LQ WKH IXWXUH?

4. HaYH \RX dLVcXVVHd aXWRPaWLRQ RQ WKH RXWVLdH RI WKH KXb (L.H. LQ WKH \aUd RU bHWZHHQ
bXLOdLQJV)?

5. FURP a KLJK OHYHO SRLQW RI YLHZ aQd baVHd RQ \RXU H[SHULHQcH, ZKLcK SaUWV RI \RXU QHWZRUN
KaV WKH VKRUW WHUP SRVVLbLOLW\ WR LQWURdXcH aXWRPaWHd WUaQVSRUWV (H.J. aW KXbV RU aW OaUJHU
ORJLVWLcV aUHaV/PaQXIacWXULQJ IacLOLWLHV)?

6. WKaW ZRXOd \RX Va\ aUH WKH PaLQ dULYHUV LQ WKLV LQdXVWU\? WLOO WKH\ cKaQJH RYHU WLPH?
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Question Form Manufacturing Companies
1. LRRNLQJ aW a bLJ SURdXcLQJ cRPSaQ\, KRZ caQ WKH W\SLcaO IORZ RI JRRdV bH dHVcULbHd? POHaVH

XVH \RXU SURdXcWLRQ IacLOLW\ aV aQ H[aPSOH.

2. HRZ PaQ\ SURdXcWLRQ IacLOLWLHV dR \RX KaYH? AUH aOO IacLOLWLHV VWUXcWXUHd LQ a VLPLOaU Za\?

3. HRZ cRPPRQ dR \RX WKLQN WKaW VKRUW WUaQVSRUWV/IORZV RI JRRdV LV LQWHUQaOO\ aW SURdXcWLRQ
IacLOLWLHV?

4. AUH WKHUH aQ\ WUaQVSRUWV bHWZHHQ ZaUHKRXVHV, SURdXcWLRQ IacLOLWLHV HWc?
- HRZ aUH WKRVH WUaQVSRUWV KaQdOHd WRda\? AGVV/WUXcNV?
- HRZ PaQ\ WUaQVSRUW YHKLcOHV aUH QHHdHd?

5. AUH WKHUH a ORW RI \aUd RSHUaWLRQV RXWVLdH RU LV WKH WUXcN cRQQHcWLQJ dLUHcWO\ WR a JaWH IRU
ORadLQJ/UHORadLQJ?

6. DR \RX XVH aXWRQRPRXV YHKLcOHV IRU LQWHUQaO WUaQVSRUW ZLWKLQ WKH SURdXcWLRQ aUHa?

7. HRZ LV WKH cRVW VWUXcWXUH IRU LQWHUQaO WUaQVSRUWV LQ WKH SURdXcWLRQ cHQWHU?

8. AUH WKHUH aQ\ W\SHV RI aXWRPaWLRQ LQcRUSRUaWHd LQ \RXU SURdXcWLRQ acWLYLWLHV WRda\?

Understanding trends in the market for Production Industr\

1. WKLcK WUHQdV dR \RX VHH LQ WKH QHaU IXWXUH LQ PaQXIacWXULQJ, HVSHcLaOO\ UHOaWHd WR
WUaQVSRUWaWLRQ? AUH aXWRQRPRXV WUaQVSRUWV VXcK a WUHQd aQd QHaU IXWXUH SRVVLbLOLW\?

2. AUH WKHUH aQ\ IRUPV RI aXWRPaWLRQ SUHVHQW LQ WKH SURcHVV ULJKW QRZ RU LQ WKH QHaU IXWXUH?

3. WKaW UROH dR \RX WKLQN aXWRPaWLRQ ZLOO KaYH LQ WKH IXWXUH, HVSHcLaOO\ UHJaUdLQJ aXWRPaWHd
WUaQVSRUWV?

4. HaYH \RX VHHQ LQLWLaWLYHV IRU aXWRPaWLRQ RQ WKH RXWVLdH RI WKH SURdXcWLRQ IacLOLW\ (L.H. LQ WKH
\aUd RU bHWZHHQ bXLOdLQJV)?

5. FURP a KLJK OHYHO SRLQW RI YLHZ aQd baVHd RQ \RXU H[SHULHQcH, ZKLcK SaUWV RI \RXU QHWZRUN
KaV WKH VKRUW WHUP SRVVLbLOLW\ WR LQWURdXcH aXWRPaWHd WUaQVSRUWV (H.J. aW KXbV RU aW OaUJHU
ORJLVWLcV aUHaV/PaQXIacWXULQJ IacLOLWLHV)?
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