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resumo

O transporte de mercadoria e passageiros de e para as cida�
GHV�WHP�YLQGR�D�FULDU�XP�LQWHUHVVH�HVSHFLDO�MXQWR�GRV�LQYHV�
WLJDGRUHV��GHYLGR�DR�LPSDFWR�TXH�HVWD�iUHD�GH�LQYHVWLJDomR�
WHP�QD�YLGD�GLiULD�GH�PLOK}HV�GH�SHVVRDV�SRU�WRGR�R�PXQGR��
$�TXDOLGDGH�H�TXDQWLGDGH�GH�VROXo}HV�GH�WUDQVSRUWH�GH�SDV�
VDJHLURV�H�PHUFDGRULDV�RIHUHFLGDV�SHOR�VHWRU�S~EOLFR�H�SHOR�
VHWRU�SULYDGR��DV�GLVWkQFLDV�SHUFRUULGDV�HP�WHUPRV�GH�TXLOy�
PHWURV�H�WHPSR��RV�LPSDFWRV�DPELHQWDLV�QDV�FLGDGHV�H�QD�
TXDOLGDGH�GH�YLGD�GDV�SHVVRDV�WrP�VLGR�DV�SULQFLSDLV�iUHDV�
LQYHVWLJDGDV�SHORV�DFDGpPLFRV��2�REMHWLYR�GHVWH�WUDEDOKR�p�
ID]HU�XPD�UHYLVmR�GH�OLWHUDWXUD�TXH�IRFD�DV�SULQFLSDLV�WHQGrQ�
FLDV�QR�HVWXGR�GHVWD�WHPiWLFD�DVVLP�FRPR�HQXQFLDU�RV�SULQ�
FLSDLV�DXWRUHV��DQDOLVDU�RV�GHVHQYROYLPHQWRV�HIHWXDGRV�QHVWD�
iUHD�GH�HVWXGR�H�DSRQWDU�OLQKDV�IXWXUDV�GH�LQYHVWLJDomR�

palavras-chave
/RJtVWLFD�GDV�FLGDGHV��UHYLVmR�GH�OLWHUDWXUD��WUDQVSRUWH�XUEDQR��
HQYROYLPHQWR�GH�stakeholders.

abstract

The importance of the transport of goods and passengers 
into and from the cities had create an increased interest in 
the researchers and communities due to the daily impact of 
WKLV�¿HOG�RI�VWXG\�LQ�PLOOLRQV�RI�SHRSOH�DOO�RYHU�WKH�ZRUOG��7KH�
TXDOLW\�DQG�TXDQWLW\�RI�WUDQVSRUW�RI�SDVVHQJHUV�DQG�JRRGV�LQ�
WHUPV�RI�VROXWLRQV�RIIHUHG�E\�SXEOLF�DQG�SULYDWH�VHFWRUV��WKH�
WUDYHO�GLVWDQFHV�LQ�NLORPHWHUV�DQG�WLPH��WKH�HQYLURQPHQWDO�
LPSDFWV�LQ�WKH�FLWLHV�DQG�LQ�WKH�TXDOLW\�RI�OLIH�RI�WKH�SHRSOH�DUH�
WKH�PDLQV�DUHDV�RI�UHVHDUFK�WKDW�KDYH�EHHQ�VWXGLHG�E\�WKH�
academics. The purpose of this paper is to present a literature 
UHYLHZ�WKDW�DLPV�WR�KLJKOLJKW�WKH�PDLQV�WUHQGV�LQ�&LW\�/RJLVWLFV�
DV�ZHOO�DV�IRFXV�SULQFLSDO�DXWKRUV��DQDO\]H�WKH�GHYHORSPHQW�
RI�WKH�¿HOG�RI�VWXG\��DQG�SURYLGH�IXWXUH�UHVHDUFK�GLUHFWLRQV�

keywords

&LW\�ORJLVWLFV��OLWHUDWXUH�UHYLHZ��XUEDQ�IUHLJKW��VWDNHKROGHU�
LQYROYHPHQW��

* QEHVVD#LVFHW�SW�

INTRODUCTION

The transport of the goods and passengers into and 

IURP�WKH�FLWLHV�LV�D�PDMRU�HQDEOLQJ�IDFWRU�IRU�PRVW�HFR�

QRPLF�DQG�VRFLDO�DFWLYLWLHV�WKDW�WDNH�SODFH�LQ�WKH�XUEDQ�

DUHDV�DQG�LW�LV�UHDFKLQJ�LWV�FDSDFLW\�OLPLW��&UDLQLF��5LFFLDUGL�

	�6WRUFKL���������7KH�FLWLHV�DUH�JURZLQJ�YHU\�IDVW�DQG�WKH�

ZRUOG�XUEDQ�SRSXODWLRQ�WKDW�ZDV�����LQ�������LW�LV�H[SHFWHG�

WR�UHDFK�����LQ�WKH�\HDU�RI�������&UDLQLF���������$QRWKHU�

LVVXH�UHODWHG�ZLWK�&LW\�/RJLVWLFV��UHIHUV�WR�WKH�LQWHUDFWLRQ�

EHWZHHQ�WKH�SXEOLF�DQG�SULYDWH�VHFWRU�WKDW�DUH�LQYROYHG�LQ�

WKH�SXEOLF�WUDQVSRUW��GXH�WR�WKH�LQFUHDVH�RI�WKH�SDVVHQJHU�

YHKLFOH�WUDI¿F�DQG�PDLQO\�GXH�WR�WKH�LQFUHDVH�RI�WKH�IUHLJKW�

YHKLFOH�WUDI¿F��WKH�OHYHOV�RI�FRQJHVWLRQ��HQHUJ\�FRQVXPS�

WLRQ��QRLVH�DQG�SROOXWLRQ� LQ� WKH�XUEDQ�DUHDV�DUH� ULVLQJ�

�7KRPSVRQ�DQG�7DQLJXFKL���������7KLV�JURZWK�FRQVWLWXWHV�

D�PDMRU�FKDOOHQJH�IRU�DOO�WKH�VWDNHKROGHUV�LQ�WKH�XUEDQ�

DUHDV��PDLQO\�GXH�WKH�GHWHULRUDWLRQ�RI�WKH�TXDOLW\�RI�WKH�

DLU�DQG�OLIH�LQ�WKH�XUEDQ�DUHDV��0RVW�RI�WKH�¿UPV�DQG�IDF�

WRULHV�DUH�HVWDEOLVKHG�LQ�WKH�FLW\�VXUURXQGLQJV�DQG�YHU\�

IHZ�ORJLVWLFV�IDFLOLWLHV�DUH�LQVLGH�WKH�FLWLHV�OLPLWV��'DEODQF��

�������VR�WKH�VKLSSHUV�RU�YHQGRUV�QHHG�WR�PDNH�GHOLYHU�

ies to their customers or retailers that are inside the city 

OLPLWV�DQG�VRPH�RI�WKHP�LQ�WKH�GRZQWRZQ��SODFH�ZLWK�PRUH�

EXV\�DUWHULHV�DQG�IHZ�SDUNLQJ�SODFHV��7KH�ORZ�OHYHOV�RI�

VWRFN�LQ�SURGXFWLRQ�DQG�UHWDLO��WLPHO\�GHOLYHULHV��WKH�H[SOR�

VLYH�JURZWK�RI�WKH�H�FRPPHUFH�EXVLQHVV�WKDW�JHQHUDWHV�

DQ�LQFUHDVLQJ�YROXPH�RI�SHUVRQDO�GHOLYHULHV��&UDLQLF��������

puts a pressure in the city arteries. 

,QQRYDWLYH�� HQYLURQPHQWDOO\� IULHQGO\� SROLFLHV� DQG�

UHVRXUFH�VDYLQJ�VXSSO\�FKDLQ�FRQFHSWV�IRU�WKH�FLWLHV�DUH�

EHFRPLQJ�HYHQ�PRUH�LPSRUWDQW�WR�VROYH�WKH�SUREOHPV�RI�

WKH�YHU\�FRQJHVWLRQ�DUWHULHV��PDLQO\�GXH�WR�WKH�IDFW�WKDW�

WKH�URDG�FDSDFLW\�FDQQRW�HDVLO\�EH�LQFUHDVHG��DQG�LQ�VRPH�

FDVHV��LW�FDQQRW�EH�LQFUHDVHG�DW�DOO��:ROSHUW�DQG�5HXWHU��

������
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7KLV�SDSHU�SUHVHQWV�D�UHYLHZ�RI�WKH�WKHPH�DQG�LQ�WKH�

VHFWLRQ���ZH�PDNH�D�GH¿QLWLRQ�RI�&LW\�/RJLVWLFV��LQ�WKH�VHF�

WLRQ���LW�LV�SUHVHQWHG�WKH�UHVHDUFK�PHWKRGRORJ\�XVHG��,Q�

WKH�VHFWLRQ���ZH�SRLQW�RXW�WKH�VHPLQDO�VWXGLHV�PDGH�LQ�

WKH�DUHD�DQG�WKH�PRVW�UHOHYDQW�IUDPHZRUNV�XVHG�LQ�WKRVH�

VWXGLHV��)LQDOO\�LQ�WKH�VHFWLRQ����LW�LV�WKH�FRQFOXVLRQ�DQG�

LQVLJKWV�IRU�IXWXUH�UHVHDUFK�LQ�WKLV�¿HOG�RI�VWXG\�

1. DEFINING CITY LOGISTICS

$FFRUGLQJ�WR�:ROSHUW�DQG�5HXWHU��������������RQH�RI�

WKH�FKDOOHQJHV�LQ�HYDOXDWLQJ�WKH�&LW\�/RJLVWLFV�OLWHUDWXUH�

LV�WKH�ODFN�RI�D�VLQJOH�GH¿QLWLRQ�FRQFHSW��7KH�PRVW�FRPPRQ�

GH¿QLWLRQ�RI�&LW\�/RJLVWLFV�FDQ�EH�³WKH�SURFHVV�IRU�WRWDOO\�

RSWLPL]LQJ�WKH�ORJLVWLFV�DQG�WUDQVSRUW�DFWLYLWLHV�E\�SULYDWH�

FRPSDQLHV�LQ�XUEDQ�DUHDV�ZKLOH�FRQVLGHULQJ�WKH�WUDIILF�

HQYLURQPHQW��WKH�WUDI¿F�FRQJHVWLRQ�DQG�HQHUJ\�FRQVXPS�

WLRQ�ZLWKLQ�WKH�IUDPHZRUN�RI�D�PDUNHW�HFRQRP\´��7DQLJX�

FKL�DQG�7KRPSVRQ��������������&LW\�/RJLVWLFV�LV�D�FRQFHSW�

WKDW�WULHV�WR�RSWLPL]H�XUEDQ�IUHLJKW�WUDQVSRUW�V\VWHPV�E\�

FRQVLGHULQJ�DOO�VWDNHKROGHUV�DQG�PRYHPHQWV� LQ�XUEDQ�

DUHDV��&UDLQLF��5LFFLDUGL�	�6WRUFKL��������FDQ�EH�DQRWKHU�

GH¿QLWLRQ�RU�HYHQ�³&LW\�/RJLVWLFV�LQFRUSRUDWHV�PDQ\�DFWLY�

LWLHV��L�H��SURGXFWLRQ��FRPPHUFH�DQG�VXSSO\��EHWZHHQ�GLI�

IHUHQW�DFWRUV��ZKLFK�DSSHDU�LQ�IRUP�RI�LQQHU�XUEDQ�JRRGV�

WUDQVSRUW�RU�GLVWULEXWLRQ�RI�LQWHUXUEDQ�IUHLJKW��IXOILOOLQJ�D�

VXEVWDQWLDO�FRQWULEXWLRQ�WR�HFRQRP\��FLW\�OLIH�DQG�RSHUD�

WLRQ´��%(678)6������������7KH�DLP�RI�WKH�&LW\�/RJLVWLFV�

LV�WR�SURPRWH�QHZ�SROLFLHV�WKDW�PD\�EDODQFH�WKH�NH\�VWDNH�

KROGHUV�LQ�WKH�&LW\�/RJLVWLFV�DQG�WKH\�DUH�WKH�VKLSSHUV�DQG�

UHFHLYHUV��IUHLJKW�FDUULHUV��UHVLGHQWV��DGPLQLVWUDWRUV��SXEOLF�

DXWKRULWLHV���7KH�PDLQ�LQWHUHVW�RI�HDFK�RQH�RI�WKLV�LQWHUYHQ�

LHQW�FROOLGH�ZLWK�WKH�LQWHUHVWV�RI�WKH�RWKHUV��IRU�H[DPSOH��

VKLSSHUV�ZDQW�WR�RIIHU�GLIIHUHQW�VHUYLFHV�IURP�RWKHU�FRP�

SHWLWRUV�WR�JDLQ�FRPSHWLWLYH�DGYDQWDJHV��FRVWXPHUV�DQG�

UHWDLO�FRPSDQLHV�ZDQW�WR�UHFHLYH�WKH�RUGHUV�ZKHQ�WKH\�

QHHG�DQG�WKH\�ZDQW�WR�NHHS�ORZ�VWRFN�OHYHOV�DQG�IRU�WKDW��

WKH\�PXVW�UHFHLYH�IUHTXHQW�GHOLYHULHV��UHVLGHQWV�ZDQW�ORZ�

WUDI¿F�DQG�SROOXWLRQ�OHYHOV�EXW�RQ�WKH�RWKHU�KDQG�WKH\�ZDQW�

WR�EX\�DUWLFOHV�LQ�WKH�VKRSV�ZKHQ�WKH\�ZDQW�RU�QHHG�WKHP�

DQG�UHFHLYH�WKHLU�RQOLQH�RUGHUV�DW�D�FHUWDLQ�KRXU��7KRPS�

VRQ�DQG�7DQLJXFKL���������WKH�DGPLQLVWUDWLRQ�ZDQWV�WR�

UHGXFH�WKH�FRQJHVWLRQ�DQG�SROOXWLRQ�DV�ZHOO�DV�WR�LQFUHDVH�

PRELOLW\��ZKLOH�QRW�SHQDOL]LQJ�WKH�FLW\�FHQWHU�DFWLYLWLHV�IRU�

UHWDLOHUV�DQG�VHUYLFHV��$OVR��RQH�RI�WKH�DLPV�RI�SXEOLF�SROLF\�

LV�WR�UHGXFH�DQG�FRQWURO�WKH�QXPEHU��GLPHQVLRQ�DQG�FKDU�

DFWHULVWLF�RI�WKH�IUHLJKW�YHKLFOHV�RSHUDWLQJ�LQVLGH�WKH�FLW\�

OLPLWV��WR�UHGXFH�WKH�QXPEHU�RI�HPSW\�WUXFNV�DQG�LQFUHDVH�

WKH�WRQ�SHU�WUXFN�SHU�WULS�PDGH��&UDLQLF��������

6RXUFH��7UDQVPDQ�&RQVXOWLQJ

FIGURE 1 
RELEVANT ACTORS AND THEIR RELATION IN THE CITY LOGISTICS CONTEXT
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6LQFH�WKH�VWDNHKROGHUV�GHYHORS�WKH�PRVW�LPSRUWDQW�UROH�

LQ�WKLV�WKHPDWLF��LW�LV�LPSRUWDQW�WR�GHWDLO�WKHLU�UHOHYDQFH�

Residents

5HVLGHQWV�DUH�WKH�SHUVRQV�WKDW�OLYH�DQG�PD\�ZRUN�LQ�

WKH�FLW\�DQG�WKDW�ZDQW�WR�OLYH�LQ�D�SOHDVDQW�SODFH��ZLWK�TXDO�

LW\�RI�OLIH��UHGXFHG�WUDI¿F��GHFRQJHVWLRQ�DUWHULHV��IUHH�SDUN�

LQJ�SODFHV�WKDW�ZLOO�QRW�KDUP�WKHLU�PRELOLW\��6R��WKH\�GR�QRW�

ZHOFRPH�ODUJH�WUXFNV�WKDW�HQWHU�WKH�FLWLHV�ZLWK�FRPPRGL�

ties to supply the retail areas that are necessary for them. 

6RPH�FLWLHV�KDYH�LPSOHPHQWHG�UHJXODWLRQV�IRU�OLPLWLQJ�WKH�

PD[LPXP�VL]H�RI�WKH�WUXFNV�WKDW�FDQ�HQWHU�WKH�FLW\�OLPLWV��

$V�D�UHVXOW��DQ�LQFUHDVH�RI�VPDOOHU�WUXFNV�HQWHU�LQ�WKH�FLW\�

WR�SHUIRUP�WKH�GHOLYHULHV�DQG�WKH�HIIHFW�ZDV�WKH�RSSRVLWH�

RI�WKH�RQH�H[SHFWHG��WKH�FDU�WUDI¿F�LQFUHDVHG��7R�VROYH�WKLV�

LVVXH�VRPH�PHDVXUHV�KDYH�EHHQ�WDNHQ�DQG�LPSOHPHQWHG�

PRGHOV�RI�YHKLFOH�URXWLQJ�DQG�VFKHGXOLQJ�SURJUDPV��953��

ZLWK�WLPH�ZLQGRZV�WR�SHUIRUP�WKH�GHOLYHULHV��7KLV�PHDVXUH�

QHHGV�FRRUGLQDWLRQ�EHWZHHQ�UHVLGHQWV��UHWDLOHUV�DQG�IUHLJKW�

carriers. Another measure is to control the load factor of 

WKH�WUXFNV�±�WKLV�PHDVXUH�KDV�EHHQ�DSSOLHG�LQ�&RSHQKD�

JHQ�DQG�$PVWHUGDP�VLQFH�������7KRPSVRQ�DQG�7DQLJX�

FKL���������7KH�FUHDWLRQ�RI�DQ�XUEDQ�FRQVROLGDWLRQ�FHQWHU�

�8&&�� WRJHWKHU�ZLWK�D�FRRSHUDWLYH� IUHLJKW� WUDQVSRUW� LV�

another measure that conducts to a reduction of the traf�

ILF�LQVLGH�FLW\��7KHVH�8&&�DUH�ORFDWHG�RXWVLGH�WKH�FLW\��

UHFHLYH�DQG�VWRUH�WKH�SURGXFWV�IURP�GLIIHUHQW�VKLSSHUV�DQG�

carriers. A single operator than performs the transport from 

WKH�8&&�WR�WKH�FLW\��:LWK�WKLV�PHDVXUH�WKH�WUDI¿F�LV�UHGXFHG�

DQG�WKH�FRVW�LV�FRPSHWLWLYH��H[DPSOH�LV�WKH�0RWRPDFKL�SUR�

MHFW�LQ�WKH�FLW\�RI�<RNRKDPD��7DQLJXFKL���������

7KH�NH\�IDFWRU�LV�WR�HVWDEOLVK�D�SODWIRUP�RI�GLVFXVVLQJ�

EHWZHHQ�WKH�UHVLGHQWV�DQG�WKH�RWKHU�VWDNHKROGHUV�WKDW�

HQDEOH�WKH�TXDOLW\�RI�OLYLQJ�LQ�WKH�FLW\�WRJHWKHU�ZLWK�WKH�VXSSO\�

RI�SURGXFWV�DQG�VHUYLFHV��7KRPSVRQ�DQG�7DQLJXFKL��������

Shippers and receivers 

7KH�GHPDQG�RI�WKH�JRRGV�LV�LQFUHDVLQJ�KLV�FRPSOH[�

LW\��WKH�UHWDLOHUV�ZDQW�WR�KDYH�ORZ�VWRFNV�LQ�WKHLU�VWRUHV�DQG�

IRU�WKLV�UHTXLUH�IUHTXHQW�GHOLYHULHV��-,7�DQG�/HDQ�SKLORVR�

SKLHV���DQG�WKHVH�GHOLYHULHV�DUH�IUHTXHQW�WR�PLQLPL]H�WKH�

VWRUDJH�FRVWV��1DUURZ�WLPH�ZLQGRZV�FUHDWHG�E\�SXEOLF�SRO�

LFLHV�WRJHWKHU�ZLWK�QDUURZ�WLPH�ZLQGRZV�FUHDWHG�E\�WKH�

RXWOHW�RSHUDWRUV�KDV�OHG�WR�DQ�LQFUHDVH�LQ�WKH�QXPEHU�RI�

YHKLFOHV�WKDW�WUDQVSRUW� WKH�JRRGV��7KHVH�YHKLFOHV�DUH�

VPDOOHU�DQG�WKH�HFRQRPLHV�RI�VFDOH�DUH�ORVW��UHVXOWLQJ�LQ�DQ�

increase of costs.

7KH�TXDOLW\�DQG�UHOLDELOLW\�RI�WKH�VHUYLFH�LV�DQRWKHU�UHO�

HYDQW�LVVXH�IRU�WKH�VKLSSHUV�DQG�UHFHLYHUV��7KH�ÀH[LELOLW\��

VHFXULW\�DQG�UHOLDELOLW\�DUH�FUXFLDO�IDFWRUV�IRU�WKH�ORJLVWLFV�

RSHUDWRU��7R�PDWFK�WKH�IUHTXHQW�GHOLYHULHV�ZLWK�UHOLDELOLW\�

DQG�TXDOLW\��WKH�VKLSSHUV�QHHG�WR�KDYH�VRSKLVWLFDWHG�PDQ�

DJHPHQW�DQG�FRQWURO�WHFKQLTXHV��

7KH�GHPDQG�IRU�XUEDQ�IUHLJKW�LV�QRZ�VHHQ�DV�LQWHUGH�

SHQGHQW�DQG�WKLV�DGGV�PRUH�FRPSOH[LW\�WR�WKH�GLVWULEXWLRQ�

V\VWHP�DQG�LQFUHDVHV�WKH�FKDOOHQJHV�IRU�WKH�RSWLPL]DWLRQ�

RI�WUDQVSRUW�FRVWV��6XSSO\�FKDLQ�LQYROYHV�DQ�LQWHJUDWHG�

YLVLRQ�RI�ORJLVWLFV�ZKHUH�DOO�WKH�HOHPHQWV�RI�WKH�FKDLQ�DUH�

FRRUGLQDWHG�DQG�DOLJQHG��7KH�TXLFN�UHVSRQVH�V\VWHPV�

LQYROYH�WKH�TXLFN�ÀRZ�RI�LQIRUPDWLRQ�DQG�IRU�WKDW�ZH�QHHG�

integrated information technology. 

7KH�GHYHORSPHQW�RI�WHFKQRORJ\�KHOSV�WR�LPSURYH�WKH�

VHFXULW\�DQG�WKH�PDQDJHPHQWV�RI�YHKLFOHV��(�J���*36��

UHVXOWV�LQ�DQ�LQFUHDVH�RI�UHOLDELOLW\�RI�GHOLYHULHV�DQG�DOORZV�

IRU�H[DPSOH�WR�ERRN�XQORDGLQJ�GRFNV�RU�SDFNLQJ�SODFHV�

LQ�DGYDQFH��WKLV�ZLOO�UHGXFH�WKH�WLPH�VWRSSHG�E\�WKH�GULYHU�

�7KRPSVRQ�DQG�7DQLJXFKL��������

Carriers

,QFUHDVH�WKH�XWLOL]DWLRQ�RI�WKH�ÀHHW�LV�D�PDMRU�LVVXH�IRU�

RSHUDWRUV��2IWHQ�WKH�YHKLFOHV�WUDYHO�ZLWKRXW�IXOO�ORDGV��WKHUH�

LV�DQ�XQGHU�XWLOL]DWLRQ�RI�FDSDFLW\��7KH�GHYHORSPHQW�RI�WKH�

,7�DQG�PDQDJHPHQW�V\VWHPV�DOORZ�ERRNLQJ�V\VWHPV�WR�

RSWLPL]H�WKH�ORDGV�DQG�UHGXFH�WKH�SUREOHP�RI�EDFN�ORDGV��

7UDQVSRUWLQJ�IUHLJKW�RXWVLGH�ZRUNLQJ�KRXUV��GXULQJ�WKH�

QLJKW��RIIHUV�SRWHQWLDO�LQFUHDVH�IRU�WKH�XWLOL]DWLRQ�RI�YHKLFOH�

ÀHHWV�DQG�OHDGV�WR�D�FRVW�UHGXFWLRQ��5HGXFHG�WUDYHO�WLPHV�

DQG�UHGXFHG�IXHO�FRQVXPSWLRQ�ZLOO�EH�UHDOL]HG�E\�WKH�RSHU�

DWRUV�WKDW�ZLOO�LQWURGXFH�WKLV�PHDVXUH��2Q�WKH�RWKHU�VLGH�

RI�WKLV�PHDVXUH��ZH�KDYH�WKH�QRLVH�WKDW�WKH�YHKLFOHV�PD\�

FDXVH�GXULQJ�WKH�QLJKW�GHOLYHULHV��ZKLFK�PD\�GLVWXUE�WKH�

UHVLGHQWV��7KH�VHFXULW\�RI�WKH�GHOLYHULHV�DQG�WKH�H[WUD�KRXUV�

WKDW�ZLOO�EH�SDLG�WR�WKH�VWDII�DUH�FUHDWLQJ�GLI¿FXOWLHV�WR�WKH�
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GHPRFUDWL]DWLRQ�RI� WKLV�PHDVXUH��6SHFLDOL]HG�WUDQVSRUW�

FRPSDQLHV�DQG�WKLUG�SDUW\�ORJLVWLFV�DUH�EHFRPLQJ�PRUH�

SUHYDOHQW�LQ�WKH�XUEDQ�DUHDV��:LWK�WKH�XVH�RI�WKLV�W\SH�RI�

RSHUDWRUV��PDQXIDFWXUHUV�DQG�UHWDLOHUV�FDQ�RXWVRXUFH�WKH�

WUDQVSRUW�DFWLYLW\��7KLV�DOORZV�PRUH�VRSKLVWLFDWHG�ORJLVWLFV�

V\VWHPV�DQG�H[SHUWLVH�WR�EH�FUHDWHG�DQG�LQFUHDVHG�

'HYHORSPHQWV�LQ�YHKLFOH�WHFKQRORJ\�SURYLGH�VLJQLIL�

FDQW�HFRQRPLF�DQG�VDIHW\�EHQH¿WV��0RUH�HI¿FLHQW�HQJLQH�

SHUIRUPDQFHV�DQG�GHVLJQ��EUDNLQJ�V\VWHPV��WLUHV��XQORDG�

LQJ�SODWIRUPV�DQG�VXVSHQVLRQ�V\VWHPV�HQDEOH�WKH�LQFUHDVH�

RI�WKH�SURGXFWLYLW\�RI�WKH�YHKLFOH�ÀHHWV��

2IWHQ�WKH�GULYHUV�KDYH�WR�FKRRVH�WKH�EHVW�DUWHULHV�WR�

XVH�ZKHQ�WKH\�DUH�WUDYHOOLQJ�LQ�XUEDQ�DUHDV��:KHQ�D�GULYHU�

VHOHFW�D�URXWH�ZLWKLQ�WKH�XUEDQ�DUHDV��KDYH�EHHQ�IRXQG�WR�

EH�PRUH�VHQVLWLYH�WR�FRQJHVWLRQ��GLVWDQFH�DQG�QXPEHU�RI�

WXUQV��VR�GHYHORSPHQWV�LQ�953�DQG�WRROV�WKDW�KHOS�GULYHUV�

WR�UHGXFH�WUDYHO�WLPH�DUH�TXLWH�LPSRUWDQW�WR�LQFUHDVH�WKH�

SHUIRUPDQFH�RI�GHOLYHULHV��7KRPSVRQ�DQG�7DQLJXFKL��������

Government

3XEOLF�DGPLQLVWUDWRUV� WKDW� LQFOXGH�WUDI¿F�DXWKRULWLHV��

LQIUDVWUXFWXUH�DXWKRULWLHV��PXQLFLSDOLWLHV��UDLOZD\��WHUPLQDO�

SRUW�DXWKRULWLHV��FDQ�DOVR�EH�QDPHG�DV�DXWKRULWLHV��$QDQG�

HW�DO���������DWWHPSW�WR�HQKDQFH�WKH�HFRQRPLF�GHYHORS�

ment of the city and increase employment opportunities 

DQG��RQ�WKH�RWKHU�KDQG��WKH\�DOVR�ZDQW�WR�UHGXFH�WUDIILF�

FRQJHVWLRQ��LPSURYH�WKH�HQYLURQPHQW�DQG�UHGXFH�FDU�DFFL�

GHQWV��7KH�PDMRU�UROH�RI�WKH�DXWKRULWLHV�LV�VROYLQJ�WKH�FRQ�

IOLFWV�DPRQJ�WKH�NH\�VWDNHKROGHUV�LQ�WKH�&LW\�/RJLVWLFV�

FRQWH[W��VLQFH�WKH\�DUH�QRW�DWWDFKHG�WR�DQ\�RI�WKH�SDUWLHV��

+LVWRULFDOO\�WKH�DGPLQLVWUDWRUV�KDYH�EHHQ�LQYROYHG�LQ�WKH�

SURYLVLRQ�RI�WUDQVSRUW�LQIUDVWUXFWXUH�DQG�UHJXODWLRQ�RI�WKH�

freight industry. The role of the administrators changed 

DQG�WKH\�DUH�PRUH�DFWLYHO\�LQYROYHG�LQ�IDFLOLWDWLQJ�DQG�SUR�

PRWLQJ�WKH�HFRQRPLF�GHYHORSPHQW��7KH�SXEOLF�VHFWRU�KDV�

D�PDMRU�UROH�LQ�ODQG�XVH�DQG�SXEOLF�WUDQVSRUW�SODQQLQJ��LQ�

WKH�VWDQGDUGL]DWLRQ�DQG�KDUPRQL]DWLRQ�RI�UHJXODWLRQV�WR�

UHGXFH�WKH�FRVWV�RI�JRRGV�GLVWULEXWLRQ��URDG�VDIHW\��UHYLHZ�

LQJ�YHKLFOH�GHVLJQLQJ�VWDQGDUGV�WR�UHGXFH�WKH�QXPEHU�RI�

FUDVKHV�LQYROYLQJ�WUXFNV��LQ�UHJXODWLRQV�WKDW�FDQ�UHGXFH�

WKH�HQYLURQPHQWDO�DQG�VRFLDO�FRVWV�RI�URDG�IUHLJKW�ZLWKRXW�

LQFUHDVLQJ�VLJQL¿FDQWO\�WKH�FRVWV�RI�WKH�IUHLJKW�WUDQVSRUW��

7KH�PDQDJHPHQW�RI�WUDQVSRUW�QHWZRUNV�FDQ�EH�GRQH�XVLQJ�

GHPDQG�PDQDJHPHQW�WHFKQLTXHV�DQG�LQWHOOLJHQW�WUDQVSRUW�

systems that offer high potential to increase the capacity 

RI�WKH�H[LVWLQJ�URDG�V\VWHPV�ZLWKRXW�KDYLQJ�WR�FRQVWUXFW�

any additional infrastructure. 

7KH�HFRQRPLF�DQDO\VLV�PDGH�E\�WKH�DXWKRULWLHV�VKRXOG�

DOVR�LQFOXGH�WKH�VLGH�HIIHFWV�FUHDWHG�E\�WKHLU�SROLFLHV��)RU�

H[DPSOH�ZKHQ�WKH�DXWKRULW\�FRQVWUXFWV�D�QHZ�URDG�WKDW�FDQ�

KDYH�UHGXFHG�LPSDFW�LQ�JRRGV�WUDQVSRUW��ZKLOH�WKH�VLGH�

HIIHFWV�FDQ�EH�WKH�LPSURYH�RI�ÀHHW�PDQDJHPHQW�DQG�ORJLV�

WLFV�PDQDJHPHQW�FRVWV��QRW�LQFRUSRUDWHG�LQ�WKH�VWDQGDUG�

URDG�XVHU�FRVWV�DOJRULWKPV��HFRQRPLHV�RI�VFDOH�WKURXJK�WKH�

XVH�RI�PRUH�HI¿FLHQW�YHKLFOHV�DQG�PRUH�HI¿FLHQW�XWLOL]D�

tion of land for production purposes.

3XEOLF�DXWKRULWLHV�DOVR�SOD\�D�PDMRU�UROH�LQ�HQFRXUDJ�

LQJ�WKH�H[SHULPHQWDO�SURJUDPV�DQG�WUDLOV�LQ�WKH�&LW\�/RJLV�

WLFV�ILHOG��7KHVH�SROLFLHV�RIWHQ�LQYROYH�HVWDEOLVKLQJ�ZRUN�

LQJ�JURXSV�DQG�SURPRWLQJ�WKH�LQYROYHPHQW�IURP�WKH�LQGXV�

WU\�DQG�ORJLVWLFV�RSHUDWRUV�DV�ZHOO�DV�SXEOLFL]LQJ�WKH�RXW�

FRPHV��7KRPSVRQ�DQG�7DQLJXFKL���������

&LW\�/RJLVWLFV�XVXDOO\�LQFOXGHV�RQH�RU�PRUH�WKDQ�RQH�

RI�WKH�IROORZLQJ�LQLWLDWLYHV��7KRPSVRQ�DQG�7DQLJXFKL��������

���$GYDQFHG�LQIRUPDWLRQ�V\VWHPV

���&R�RSHUDWLYH�IUHLJKW�WUDQVSRUW�V\VWHPV

���3XEOLF�ORJLVWLF�WHUPLQDOV

���/RDG�IDFWRU�FRQWURO

���8QGHUJURXQG�IUHLJKW�WUDQVSRUW�V\VWHPV

7KXV��LW�LV�YHU\�LPSRUWDQW�WR�GH¿QH�8UEDQ�*RRGV�0RYH�

PHQW��8*0��WKDW�FRPSULVHV�DOO�WKH�IUHLJKW�GLVWULEXWLRQ�LQ�

DQ�XUEDQ�DUHD��XUEDQ�DUHD�XVXDOO\�LV�FRQVLGHUHG�IRU�WKH�

SRSXODWLRQ�RI�DERYH���������DQG�WKLV�GLVWULEXWLRQ�LV�PDLQO\�

PDGH�XVLQJ�IUHLJKW�YHKLFOHV��0F'HUPRWW���������$QRWKHU�

WHUP�XVHG�LV�XUEDQ�ORJLVWLFV��ZKLFK�LV�GHILQHG�E\�'DEODQF�

�������DV�D�VHUYLFH�SURYLVLRQ�WKDW�FRQWULEXWHV�WR�DQ�RSWL�

PL]HG�PDQDJHPHQW�RI�WKH�PRYHPHQW�RI�WKH�JRRGV�LQ�WR�

the cities.

&RQVROLGDWLRQ�RI�VHUYLFHV�DQG�FDUJR�IURP�GLIIHUHQW�VKLS�

SHUV�LV�DOVR�YHU\�LPSRUWDQW�LQ�WKLV�WKHPDWLF�EHFDXVH�LW�FDQ�

UHGXFH�WKH�FRVWV�IRU�D�¿UP�DQG�WKH�IUHLJKW�YHKLFOHV�WUDI¿F��

WKDW�LW�LV�YHU\�LPSRUWDQW�IRU�WKH�VKLSSHU�EXW�LW�LV�HYHQ�PRUH�

LPSRUWDQW�IRU�D�VRFLHW\�DW�ODUJH��7DQLJXFKL�HW�DO����������7KH�
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FRQVROLGDWLRQ�RI�WKH�FDUJRV�LV�PDLQO\�PDGH�DW�&'&��&LW\�

GLVWULEXWLRQ�FHQWHUV���&UDLQLF��*HQGUHDX�	�3RWYLQ���������

that are located in the limits of the cities. These facilities 

UHFHLYH�WKH�ODUJH�WUXFNV�DQG�XQORDG�WKHP��VWRUH�WKH�JRRGV�

DQG�DIWHU�WKH\�ORDG�WKH�RUGHUV�LQ�VPDOOHU�WUXFNV�RU�HYHQ�

YDQV�WKDW�SHUIRUP�WKH�GHOLYHU\�WR�ILQDO�GHVWLQDWLRQ�LQVLGH�

the city. There is not a single term used for this centers 

�:ROSHUW�DQG�5HXWHU���������WKH\�FDQ�EH�FDOOHG�XUEDQ�GLV�

WULEXWLRQ�FHQWHUV��5RFD�5LX�DQG�(VWUDGD��������$ZDVWKL�

DQG�&KDXKDQ���������XUEDQ�FRQVROLGDWLRQ�FHQWHU��&RUUHLD�

HW�DO����������IUHLJKW�WHUPLQDOV��'DEODQF��������RU�XUEDQ�

IUHLJKW�FRQVROLGDWLRQ�FHQWHU��0DUFXFFL�DQG�'DQLHOLV���������

$FFRUGLQJ�WR�7DQLJXFKL���������WKH�HVVHQWLDO�YLHZSRLQWV�

LQ�WKH�¿HOG�RI�&LW\�/RJLVWLFV�DUH��,QWHOOLJHQW�7UDQVSRUW�6\V�

WHPV��,76���,QIRUPDWLRQ�DQG�&RPPXQLFDWLRQ�7HFKQRORJ\�

�,&7���&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\��&65���8UEDQ�SODQ�

QLQJ�DQG�&LW\�/RJLVWLFV��/DQG�XVH�SODQQLQJ�DQG�&LW\�/RJLV�

WLFV��8QLWV�RI�XUEDQ�IUHLJKW�WUDQVSRUW�SODQQLQJ��6XEVLGLHV�

DQG�DGGLWLRQDO�FKDUJHV�IURP�WKH�SXEOLF�

The key performance indicators that the projects in the 

&LW\�/RJLVWLFV�¿HOG�PXVW�REVHUYH�DUH��7DQLJXFKL��������

����/LIH�TXDOLW\�LV�WKH�FULWHULD�DQG�WKH�REMHFWLYH�LW�LV�WR�

UHGXFH�HPLVVLRQV��:H�FDQ�XVH�DV�LQGLFDWRU�WKH�QRLVH��

DLU�TXDOLW\��&2��HPLVVLRQV��WUDI¿F�YROXPH��FDU�DFFLGHQWV��

7KH�VRXUFH�IRU�WKLV�FULWHULRQ�FDQ�EH�WKH�ILHOG�RI�VWXG\��

local authority or the police. The measurement for this 

FULWHURQ�FDQ�EH�PRGHOLQJ�PHDVXUHV��WUDI¿F�FRXQWV�DQG�

literature research.

����(FRQRPLF�GHYHORSPHQW�LV�WKH�FULWHULD�DQG�WKH�REMHF�

WLYH�LV�WR�PHDVXUH�WKLV�HFRQRPLF�GHYHORSPHQW��:H�FDQ�

XVH�DV�LQGLFDWRU�WKH�FRPPHUFLDO�ÀRRU�VSDFH��QXPEHU�

RI�YLVLWRUV��7KH�VRXUFH�IRU�WKLV�FULWHULRQ�FDQ�EH�WKH�ORFDO�

DXWKRULWLHV��RI¿FHV��UHDO�HVWDWH��7KH�PHDVXUHPHQW�IRU�

WKLV�FULWHULRQ�FDQ�EH�VWDWLVWLFV��TXHVWLRQQDLUH�VWXG\�

����$FFHVVLELOLW\�LV�WKH�FULWHULD�DQG�WKH�REMHFWLYH�LV�LPSURY�

LQJ�DFFHVVLELOLW\��:H�FDQ�XVH�DV�LQGLFDWRU�WKH�YHKL�

FOH�NLORPHWHU��WUDYHO�WLPH��QXPEHU�RI�REVWDFOHV��7KH�

VRXUFH�IRU�WKLV�FULWHULRQ�FDQ�EH�WKH�FDUULHUV��GULYHUV��¿HOG�

study and police. The measurement for this criterion 

FDQ�EH�TXHVWLRQQDLUH�VWXG\��WUDI¿F�FRXQWV�

����7UDQVSRUW�HI¿FLHQF\�LV�WKH�FULWHULD�DQG�WKH�REMHFWLYH�

LW�LV�WR�LPSURYH�YHKLFOH�ORDGLQJ�IDFWRUV��:H�FDQ�XVH�DV�

LQGLFDWRU�WKH�DYHUDJH�ORDG�IDFWRU�RI�YHKLFOHV��IXHO�FRQ�

VXPSWLRQ�SHU�XQLW��7KH�VRXUFH�IRU�WKLV�FULWHULRQ�FDQ�EH�

the operators. The measurement for this criterion can 

EH�D�VWXG\�

2. METHODOLOGY

6LQFH�WKLV�SDSHU�LV�D�OLWHUDWXUH�UHYLHZ��ZH�KDYH�VHDUFK�

IRU�WKH�EHVW�PHWKRGRORJ\�WR�FDUU\�RXW�WKLV�ZRUN�DQG�DFFRUG�

LQJ�WR�WKH�OLWHUDWXUH��WKH\�DUH�WKUHH��0DUDVFR���������'HOSKL�

PHWKRG��WKDW�LV�XVHG�ZKHQ�ZH�ZDQW�WR�VXUYH\�H[SHUWV�LQ�

WKH�¿HOG�RI�VWXG\��0HWD�DQDO\VLV��LQ�ZKLFK�HPSLULFDO�VWXG�

LHV�RQ�WKH�VSHFLILF�VXEMHFW�DUH�JDWKHUHG�DQG�VWDWLVWLFDOO\�

DQDO\]HG��&RQWHQW�DQDO\VLV��WKDW�LV�D�UHVHDUFK�PHWKRG�IRU�

V\VWHPDWLF��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GHVFULSWLRQ�RI�WKH�

manifest content of literature in an area.

7R�SHUIRUP�RXU�ZRUN�ZH�KDYH�FKRVHQ�WR�XVH�WKH�FRQ�

WHQW�DQDO\VLV�PHWKRGRORJ\�DQG�IRU�WKDW��ZH�PXVW�IROORZ�WZR�

PDMRU�VWHSV��/L�DQG�&DYXVJLO��������

����'H¿QLWLRQ�RI�VRXUFHV�DQG�SURFHGXUHV�IRU�WKH�VHDUFK�

RI�DUWLFOHV�WR�EH�DQDO\]HG�

����'H¿QLWLRQ�RI�FDWHJRULHV�LQVWUXPHQWDO�WR�WKH�FODVVL¿�

cation of the collected articles.

The purpose of this article is to gather all the papers 

WKDW�DUH�SXEOLVKHG�LQ�WKH�WKHPDWLF�RI�&LW\�ORJLVWLFV�LQ�WKH�

UHOHYDQW�MRXUQDOV�WKDW�DUH�VHDUFKHG�ZKHQ�ZH�XVH�VFLHQ�

WLILF�GDWDEDVHV�DV�WKH�VHDUFK�HQJLQH�WR�IRXQG�UHOHYDQW�

SDSHUV��,Q�D�SUHYLRXV�ZRUN�FDUULHG�LQ�WKLV�¿HOG��:ROSHUW�DQG�

5HXWHU��������GH¿QHG����NH\ZRUGV�DV�WKH�VDPSOH�WR�VHDUFK�

ZKHQ�\RX�DUH�ORRNLQJ�IRU�WKH�WKHPH�RI�&LW\�ORJLVWLFV��8VH�

RQO\�&LW\�/RJLVWLFV�DV�D�NH\ZRUG�IRU�SHUIRUPLQJ�RXU�VHDUFKHV�

FDQ�UHGXFH�WKH�TXDQWLW\�RI�WKH�DUWLFOHV�LQ�WKH�VDPSOH��GXH�

WR�WKH�IDFW�WKDW�WKLV�WKHPH�DV�D�ODUJHU�VFRSH��,Q�RUGHU�WR�

GHVFULEH�WKH�PRYHPHQW�RI�WKH�JRRGV�LQ�WR�WKH�FLWLHV��ZH�

QHHG�WR�LQFOXGH�PRUH�UHOHYDQW�ZRUGV��,Q�RXU�ZRUN�ZH�KDYH�

GHFLGHG�WR�XVH�WKH�VDPH�NH\ZRUGV�DV�:ROSHUW�DQG�5HXWHU�

��������ZLWK�IHZ�PRGLILFDWLRQV��:H�KDG�UHDFK�WR����NH\�

ZRUGV�WKDW�ZH�ZLOO�XVH�WR�VHDUFK��EHWZHHQ�TXRWDWLRQ�PDUNV�

WR�QDUURZ�WKH�VFRSH�RI�WKH�VHDUFK��DQG�WKH\�DUH��&LW\�ORJLV�

WLFV��8UEDQ�ORJLVWLFV��8UEDQ�JRRGV�WUDQVSRUW��8UEDQ�IUHLJKW�
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WUDQVSRUWDWLRQ��&LW\�FRQVROLGDWLRQ��&LW\�GLVWULEXWLRQ��8UEDQ�

FRQVROLGDWLRQ��8UEDQ�GLVWULEXWLRQ�FHQWHU��8UEDQ�GLVWULEX�

WLRQ�FHQWUH��/DVW�PLOH� ORJLVWLFV��8UEDQ�IUHLJKW�GLVWULEX�

WLRQ��8UEDQ�IUHLJKW�WUDQVSRUW��8UEDQ�JRRGV��8UEDQ�JRRGV�

GLVWULEXWLRQ�

:H�KDYH�XVHG�WKH�VFLHQWL¿F�GDWDEDVH�,6,�:HE�RI�NQRZO�

HGJH�WR�SHUIRUP�RXU�VHDUFK��7KH�PDLQ�UHDVRQ�EHKLQG�WKLV�

FKRLFH�LV�GXH�WR�WKH�IDFW�WKDW�,6,�PDNHV�WKH�VHDUFK�LQ�������

UHOHYDQW�MRXUQDOV�SXEOLVKHG�VXEMHFW�WR�SHHU�UHYLHZ��

:H�PDGH�WKH�VHDUFKHV�LQ�WKH�GDWDEDVH�RQ���th and 26th 

$SULO�������XVLQJ�WKH�DERYH����NH\ZRUGV�DQG�ZH�KDG�D�

UHVXOW�RI�����DUWLFOHV��'XULQJ�WKH�VHDUFKHV�ZH�UHDOL]HG�WKDW�

VHYHUDO�VWXGLHV�KDG�DSSHDUHG�LQ�PRUH�WKDQ�RQH�VHDUFK��

EHFDXVH�WKH\�KDG�LQ�WKHLU�FRQWHQW�PRUH�WKDQ�RQH�RI�WKH�

NH\ZRUGV�XVHG�DERYH��(OLPLQDWLRQ�RI�WKH�GXSOLFDWHV�KDV�

reduced the sample to 424 papers. 

/LVWHG�EHORZ�LV�WKH�RXWSXW¶V�UHVXPH�RI�WKH�VHDUFK�SHU�

IRUPHG��

TABLE 1
RESUME TABLE OF THE STUDIES

Year 7RWDO�3DSHUV
Papers 
UHSHDWHG

9DOLG�SDSHUV� 
in the search

Citations
5HSHDWHG�
citations

9DOLG� 
Citations

2013 6 2 4

2012 176 �� 120 34 10 24

2011 28 4 24 40 6 34

2010 �� 26 �� 236 91 ���

2009 38 � 33 130 �� ���

2008 29 2 27 �� 24 41

2007 21 � 16 172 61 111

2006 18 2 16 61 4 ��

2005 18 6 12 143 47 96

2004 42 12 30 182 �� 107

2003 12 1 11 9 9

2002 8 8 � �

2001 7 1 6 �� ��

2000 4 2 2 1 1

1999 8 1 7 � �

1998 10 2 8 128 128

1997 4 4 2 2

1996 4 4 4 4

1995 4 4 13 13

1994 1 1 3 3

1993 3 3 6 6

1992 6 2 4 � �

1991 1 1 1 1

1989 2 2 1 1

1986 1 1 1 1

1985 1 1

�FRQW��
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7KH�WRS�¿YH�SDSHUV�KDYH�����FLWDWLRQV�WKDW�UHSUHVHQW�

������RI�WKH�WRWDO�FLWDWLRQV�DQG�WKH�¿UVW�SDSHU�KDV�����FLWD�

WLRQV��0DUVLOL�DQG�=KDQJ��������7LWOH��,QWHUDFWLQJ�LQGLYLGX�

DOV�OHDGLQJ�WR�=LSI¶V�ODZ���VR�ZH�KDG�FRQFOXGH�WKDW�WKH�WKHPH�

RI�WKLV�SDSHU�LV�QRW�UHODWHG�ZLWK�&LW\�/RJLVWLFV��EXW�LW�KDV�

DSSHDUHG�LQ�RXU�VHDUFK�GXH�WR�WKH�IDFW�WKDW�ZH�KDYH�XVHG�

FLW\�GLVWULEXWLRQ�DV�D�NH\ZRUG�DQG�WKLV�SDSHU�KDV�LQ�LWV�FRQ�

WHQW�WKLV�NH\ZRUG�

6R��ZH�IRXQG�H[WUHPHO\�LPSRUWDQW�WR�UHYLHZ�DOO�WKH�DUWL�

FOHV�WR�VHDUFK�IRU�DUWLFOHV�WKDW�DUH�RQO\�UHODWHG�ZLWK�WKH�WKH�

PDWLF�RI�&LW\�ORJLVWLFV��7R�HQVXUH�WKH�UHOHYDQFH�RI�WKH�DUWL�

FOHV�WKDW�ZLOO�EH�XVHG�LQ�WKLV�UHYLHZ��ZH�UHDG�DOO�WKH�DEVWUDFWV�

of the articles and found that 47 articles appeared in the 

VHDUFK�EXW�WKH\�DUHQ¶W�UHODWHG�ZLWK�WKH�&LW\�/RJLVWLFV�WKH�

PDWLF��VR�WKH�ILQDO�VDPSOH�LV�HVWDEOLVKHG�LQ�����SDSHUV��

7KH�SDSHUV�H[FOXGHG�IURP�RXU�VDPSOH�DUH�UHODWHG�ZLWK�

KHDOWK��HVWDWH��HOHFWULFLW\�SRZHU��SRSXODWLRQ�DQG�ZDWHU�¿HOG�

RI�LQYHVWLJDWLRQ�

3. STUDIES MADE AND KEY FINDINGS

'XH�WR�WKH�PHWKRGRORJ\�IUDPHZRUN�DQG�NH\ZRUGV�XVHG��

ZH�VWURQJO\�EHOLHYH�WKDW�ZH�KDYH�FRYHUHG�DOPRVW�DOO�WKH�

SXEOLFDWLRQV�PDGH�LQ�WKH�¿HOG�RI�VWXG\�RQ�&LW\�/RJLVWLFV��

7KH�¿UVW�SDSHU�SXEOLVKHG�LQ�WKLV�DUHD�ZDV�LQ�������8UEDQ�

JRRGV�PRYHPHQW�UHVHDUFK�±�3URSRVHG�$SSURDFK��PDGH�

E\�6��-��+LOOH�DQG�WLOO�WKH������RQO\����VWXGLHV�ZHUH�PDGH�

LQ����\HDUV�LQ�WKLV�WKHPDWLF��7DEOH�����)URP������XS�WR�WKH�

GDWH�RI�WKH�VHDUFK�PDGH�LQ�,6,������SDSHUV�ZHUH�SXEOLVKHG�

DQG��������RI�WKH�SDSHU�SXEOLFDWLRQ�ZDV�PDGH�LQ�WKH�\HDU�

RI�������DIWHU�WKH��WK�&RQIHUHQFH�LQ�&LW\�/RJLVWLFV�WKDW�

KDSSHQHG�LQ�WKH�0DOORUFD�LQ�-XQH�������ZKLFK�FRXQWV����

SDSHUV�SXEOLVKHG��7KH�SXEOLFDWLRQV�LQ�WKH�DUHD�RI�WKH�&LW\�

/RJLVWLFV�DUH�PDLQO\�PDGH�LQ�WKH�SURFHHGLQJV�RI�WKH�,QWHU�

QDWLRQDO�&RQIHUHQFH�RQ�&LW\�/RJLVWLFV�RUJDQL]HG�E\�WKH�

,QVWLWXWH�IRU�&LW\�/RJLVWLFV�EDVHG�LQ�.\RWR�8QLYHUVLW\��PDQ�

DJHG�E\�WKH�3URIHVVRU�(LLFKL�7DQLJXFKL��7KHVH�FRQIHUHQFHV�

VWDUWHG�LQ������DQG�KDSSHQ�HYHU\�WZR�\HDUV�����DOUHDG\�

WRRN�SODFH���WKH�ODVW�RQH�ZDV�LQ������DQG�WKH�QH[W�RQH�ZLOO�

KDSSHQ�LQ�'XEURYQLN�IURP���WK�WR���WK�-XQH�������/DVW�

\HDU¶V�FRQIHUHQFH�KDV�LQ�WKH�SURJUDP�SUHYLHZ����SDSHUV�

WR�EH�SUHVHQWHG��7KH�PDMRULW\�RI�SDSHUV�VXEPLWWHG�LQ�WKLV�

FRQIHUHQFH�DUH�WKHQ�SXEOLVKHG�LQ�WKH�MRXUQDO�Procedia�±�

6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV�

Year 7RWDO�3DSHUV
Papers 
UHSHDWHG

9DOLG�SDSHUV� 
in the search

Citations
5HSHDWHG�
citations

9DOLG� 
Citations

1984 1 1

1983 4 2 2

1982 3 2 1 3 3

1981 1 1

1980 2 2 1 1

1979 1 1 1 1

1978 1 1

1976 3 1 2 2 2

1975 3 1 2 4 2 2

1974 1 1 3 3

1971 1 1 1 1

1965 2 1 1

Total ��� 136 424 1316 ��� 971
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7KH�WRS� WHQ�VRXUFHV�FRXQW�����SDSHUV���������RI�

SDSHUV�SXEOLVKHG�LQ�DOO�WKH�VRXUFHV��1RWH�WKDW�ZH�KDYH�

IRXQG�����SXEOLFDWLRQV�ZLWK�DUWLFOHV�WKDW�DUH�UHODWHG�ZLWK�

this thematic.

5HJDUGLQJ�WKH�LPSRUWDQFH�RI�WKH�SDSHUV�SXEOLVKHG��

DFFRUGLQJ�WR�WKH�FLWDWLRQ�UDQNLQJ��ZH�IRXQG�WKH�SDSHU�³$Q�

HYDOXDWLRQ�PHWKRGRORJ\�IRU�&LW\�/RJLVWLFV´�DV�WKH�SDSHU�

PRUH�WLPHV�FLWHG��7DEOH����

TABLE 2
RANKING OF THE SOURCES

Year Source Count

2012 �7+�,17(51$7,21$/�&21)(5(1&(�21�&,7<�/2*,67,&6�±�352&(',$ ��

2010 ��7+�,17(51$7,21$/�&21)(5(1&(�21�&,7<�/2*,67,&6�±�352&(',$ ��

2004 �/2*,67,&6�6<67(06�)25�6867$,1$%/(�&,7,(6� 26

���������������������������� �75$163257$7,21� 9

���������������������� �75$163257�5(9,(:6� 8

������ ������ ������ ������
����������

�75$163257$7,21�5(6($5&+�3$57�$�32/,&<�$1'�35$&7,&(� 8

���������������������� �-2851$/�2)�75$163257�*(2*5$3+<� 7

1999 �:25/'�75$163257�5(6($5&+ 7

���������������������� �75$163257$7,21�5(6($5&+�3$57�&�(0(5*,1*�7(&+12/2*,(6� 6

���������� �(8523($1�-2851$/�2)�75$163257�$1'�,1)5$6758&785(�5(6($5&+� �

TABLE 3

PAPER RANKING BY TIMES CITED

Ranking Year Paper Author(s) Source
Times 
&LWHG

1 2001 $Q�HYDOXDWLRQ�PHWKRGRORJ\�IRU�FLW\�ORJLVWLFV
7DQLJXFKL��(��DQG�YDQ�
GHU�+HLMGHQ��5�(�&�0�

7UDQVSRUW�5HYLHZV 38

2 2007
*RRGV�WUDQVSRUW�LQ�ODUJH�(XURSHDQ�FLWLHV�� 
'LI¿FXOW�WR�RUJDQL]H��GLI¿FXOW�WR�PRGHUQL]H

'DEODQF��/�
Transportation 
5HVHDUFK�3DUW�$� 
3ROLF\�DQG�3UDFWLFH

36

3 2004
$GYDQFHG�IUHLJKW�WUDQVSRUWDWLRQ�V\VWHPV� 
IRU�FRQJHVWHG�XUEDQ�DUHDV

&UDLQLF��7��*��� 
5LFFLDUGL��1�� 
DQG�6WRUFKL��*�

Transportation 
5HVHDUFK�3DUW�
&�(PHUJLQJ� 
Technologies

33

4 ����
6ROXWLRQV�DSSOLFDEOH�E\�ORFDO�DGPLQLVWUDWLRQV� 
IRU�XUEDQ�ORJLVWLFV�LPSURYHPHQW

0XQX]XUL��-��� 
/DUUDQHWD��-���2QLHYD��
/��HW�DO�

Cities 33

� 2004
,QWHOOLJHQW�WUDQVSRUWDWLRQ�V\VWHP�EDVHG�G\QDPLF�
YHKLFOH�URXWLQJ�DQG�VFKHGXOLQJ�ZLWK�YDULDEOH�
WUDYHO�WLPHV

7DQLJXFKL��(�� 
DQG�6KLPDPRWR��+�

Transportation 
5HVHDUFK�3DUW�
&�(PHUJLQJ� 
Technologies

��

6 2009
0RGHOV�IRU�(YDOXDWLQJ�DQG�3ODQQLQJ�&LW\� 
/RJLVWLFV�6\VWHPV

&UDLQLF��7��*��� 
5LFFLDUGL��1�� 
DQG�6WRUFKL��*�

Transportation  
6FLHQFH

��

�FRQW��
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Ranking Year Paper Author(s) Source
Times 
&LWHG

7 2009
,QWHOOLJHQW�IUHLJKW�WUDQVSRUWDWLRQ�V\VWHPV�� 
$VVHVVPHQW�DQG�WKH�FRQWULEXWLRQ�RI�RSHUDWLRQV�
research

&UDLQLF��7��*��� 
*HQGUHDX��0�� 
DQG�3RWYLQ��-�

Transportation 
5HVHDUFK�3DUW�
&�(PHUJLQJ� 
Technologies

21

8 2006
7UDYHO�WLPH�UHOLDELOLW\�LQ�YHKLFOH�URXWLQJ� 
DQG�VFKHGXOLQJ�ZLWK�WLPH�ZLQGRZV

$QGR��1�� 
DQG�7DQLJXFKL��(�

1HWZRUNV�	�6SDWLDO�
Economics

20

9 2009
'HOLYHULQJ�*RRGV�LQ�8UEDQ�$UHDV��+RZ�WR�'HDO�
ZLWK�8UEDQ�3ROLF\�5HVWULFWLRQV�DQG�WKH� 
(QYLURQPHQW

4XDN��+��-�� 
DQG�GH�.RVWHU�� 
0��%��0�

Transportation  
6FLHQFH

18

10 2004
2EMHFWLYHV��PHWKRGV�DQG�UHVXOWV�RI�VXUYH\V� 
FDUULHG�RXW�LQ�WKH�¿HOG�RI�XUEDQ�IUHLJKW�WUDQVSRUW��
An international comparison

$PEURVLQL��&�� 
DQG�5RXWKLHU��-��/�

7UDQVSRUW�5HYLHZV 17

11 2007
([SORULQJ�UHWDLOHUV¶�VHQVLWLYLW\�WR�ORFDO� 
VXVWDLQDELOLW\�SROLFLHV

4XDN��+��-��DQG� 
GH�.RVWHU��0��%��0�

Journal of Operations 
0DQDJHPHQW

16

12 2006
$�QRYHO�G\QDPLF�UHVRXUFH�DOORFDWLRQ�PRGHO� 
IRU�GHPDQG�UHVSRQVLYH�FLW\�ORJLVWLFV�GLVWULEXWLRQ�
operations

6KHX��-�

Transportation 
5HVHDUFK�3DUW�
(�/RJLVWLFV� 
and Transportation 
5HYLHZ

14

13 ����

5HIRFXVLQJ�WKH�PRGHOOLQJ�RI�IUHLJKW�GLVWULEXWLRQ��
'HYHORSPHQW�RI�DQ�HFRQRPLF�EDVHG�IUDPHZRUN�
WR�HYDOXDWH�VXSSO\�FKDLQ�EHKDYLRXU�LQ�UHVSRQVH�
to congestion charging

+HQVKHU��'��$�� 
DQG�3XFNHWW��6��0�

Transportation 14

14 2009
$Q�H[DFW�VROXWLRQ�DSSURDFK�IRU�YHKLFOH�URXWLQJ�
DQG�VFKHGXOLQJ�SUREOHPV�ZLWK�VRIW�WLPH�ZLQGRZV

4XUHVKL��$��*��� 
7DQLJXFKL��(�� 
DQG�<DPDGD��7�

Transportation 
5HVHDUFK�3DUW�
(�/RJLVWLFV� 
and Transportation 
5HYLHZ

13

�� 2001
8QGHUVWDQGLQJ�WKH�PRYHPHQW�RI�JRRGV�� 
QRW�SHRSOH��,VVXHV��HYLGHQFH�DQG�SRWHQWLDO

:RXGVPD��&� 8UEDQ�6WXGLHV 13

16 2010
A modelling system to simulate goods  
PRYHPHQWV�DW�DQ�XUEDQ�VFDOH

5XVVR��)��DQG�&RPL��
A.

Transportation 12

17 2008
7KH�SRWHQWLDO�GHPDQG�IRU�D�XUEDQ�IUHLJKW� 
consolidation centre

0DUFXFFL��(�� 
DQG�'DQLHOLV��5�

Transportation 12

18 2010
7ZR�(FKHORQ�9HKLFOH�5RXWLQJ�3UREOHP��$�VDWHOOLWH�
location analysis

&UDLQLF��7��*���3HUEROL��
*���0DQFLQL��6LPRQD�
HW�DO�

6th�,QWHUQDWLRQDO� 
Conference on City 
/RJLVWLFV�±�Procedia

11

19 2010
Unintended impacts of increased truck loads 
RQ�SDYHPHQW�VXSSO\�FKDLQ�HPLVVLRQV

6DWKD\H��1���+RUYDWK��
$��DQG�0DGDQDW��6�

Transportation 
5HVHDUFK�3DUW�$� 
3ROLF\�DQG�3UDFWLFH

11

20 2008
7KH�,PSDFW�RI�8UEDQ�)UHLJKW�7UDQVSRUW�� 
$�'H¿QLWLRQ�RI�6XVWDLQDELOLW\�IURP�DQ�$FWRU¶V� 
3HUVSHFWLYH

%HKUHQGV��6��� 
/LQGKROP��0�� 
DQG�:R[HQLXV��-�

Transportation  
3ODQQLQJ� 
and Technology

10
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7KH�WRWDO�SDSHUV�LQ�WKH�VDPSOH�DUH�����DQG�ZH�QRWLFHG�

WKDW�LQ�DYHUDJH�WKHVH�SDSHUV�DUH�IHZ�WLPHV�FLWHG±�DYHU�

DJH�RI������FLWDWLRQV�SHU�SDSHU�DQG�����SDSHUV�GR�QRW�

KDYH�DQ\�FLWDWLRQ�DW�DOO��7KLV�¿QGLQJ�LV�LQ�DFFRUGDQFH�ZLWK�

WKH� IDFW� WKDW�PRVW�RI� WKH�SDSHUV�ZHUH�SXEOLVKHG� LQ� WKH�

UHFHQW�\HDUV��5HJDUGLQJ�WKH�DXWKRUV�ZLWK�PRUH�SXEOLFD�

WLRQV��WKH\�DUH��(LLFKL�7DQLJXFKL��-��+��5��YDQ�'XLQ��$QWR�

QLR�&RPR�DQG�/XLV�2QLHYD��7KH�VHDUFK�JDYH�XV�D�¿JXUH�

RI�����DXWKRUV�WKDW�KDYH�DOUHDG\�SXEOLVKHG�RU�SDUWLFLSDWHG�

LQ�VRPH�ZRUN�LQ�WKLV�¿HOG��

TABLE 4
AUTHOR RANKING BY PAPER PUBLISHED

Ranking Authors &RXQW�SXEOLFDWLRQ

1 7DQLJXFKL��(LLFKL 26

2 YDQ�'XLQ��-��+��5� 19

3 &RPL��$QWRQLR 16

4 2QLHYD��/XLV 16

� 5RXWKLHU��-HDQ�/RXLV 14

6 4XDN��+��-���+DQV� 13

7 0XQX]XUL��-HVXV 13

8 <DPDGD��7DGDVKL 13

9 %URZQH��0LFKDHO 10

10 3DWLHU��'DQLHOH 10

11 3HUEROL��*XLGR 10

12 7KRPSVRQ��5XVVHOO�*� 10

13 1X]]ROR��$JRVWLQR 9

14 5XVVR��)UDQFHVFR 9

�� &UDLQLF��7HRGRU�*DEULHO 8

16 'DEODQF��/DHWLWLD 8

17 *DR��0HLMXDQ 8

18 *RQ]DOH]�)HOLX��-HVXV 8

19 +H��0LQJNH 8

20 $PEURVLQL��&KULVWLDQ 7

5HJDUGLQJ�WKH�SDUWLFLSDWLRQ�RI� WKH�����DXWKRUV��ZH�

IRXQG�WKDW�����SDSHUV�RQO\�KDYH�RQH�DXWKRU������SDSHUV�

KDYH�WZR�DXWKRUV�DQG�WKH�UHPDLQLQJ�SDSHUV�KDYH���RU�

more authors that participated in the paper.

5HJDUGLQJ�WKH�JHRJUDSKLFDO�GLVWULEXWLRQ�VKRZV�WKDW�

PRVW�RI�WKH�UHVHDUFK�LQ�WKH�DUHD�LV�GRQH�LQ�$VLD��&KLQD��

$XVWUDOLD��-DSDQ���LQ�(XURSH��)UDQFH��,WDO\��6SDLQ��1HWKHU�

ODQGV���LQ�1RUWK�$PHULFD��86$��0H[LFR��DQG�6RXWK�$PHU�

LFD��%UD]LO���



73

City logistics – literature review

,Q�DFFRUGDQFH�ZLWK� WKH�JHRJUDSKLF�GLVWULEXWLRQ�SHU�

FRXQWU\��WKH�FLW\�UDQNLQJ�DOVR�SXWV�RQ�WRS�RI�WKH�UDQNLQJ�WKH�

FLW\�RI�%HLMLQJ�ZLWK����VWXGLHV�PDGH��(�J��&XL�HW�DO���������

+RX�HW�DO����������PDLQO\�GXH�WR�LPSRUWDQFH�RI�VROYLQJ�WKH�

SUREOHPV�RI�GLVWULEXWLRQ�LQ�WKH�FLW\����VWXGLHV�PDGH�RQ�WKLV�

VXEMHFW���,QWHUHVWLQJ�IDFW�LV�WKH�FLW\�RI�6HYLOOH��D�PHGLXP�FLW\��

KDV���VWXGLHV�PDGH�E\�-HVXV�0XQX]XUL�LQ�WKH�WKHPDWLF�RI�

&LW\�/RJLVWLFV�

TABLE 5
COUNTRY OBJECT OF STUDY

Country )UDPHZRUN Type

China �� ��

Australia 16 16

)UDQFH 14 16

86$ 14 14

,WDO\ 10 10

6SDLQ 9 11

Japan 8 8

1HWKHUODQGV 8 9

0H[LFR 7 7

%UD]LO � �

TABLE 6
CITY OBJECT OF STUDY

Rank City Count

1 %HLMLQJ 10

2 6\GQH\ 7

3 6HYLOOH �

4 Tokyo 4

� Rome 4

6 1HZ�<RUN 4

7 0H[LFR�&LW\ 4

8 6KDQJKDL 3

9 3HDUO�5LYHU�'HOWD 3

10 0RQWUHDO 3

11 /RQGRQ 3

12 /D�5RFKHOOH 3

13 %DUFHORQD 3

14 :XKDQ 2

�� Rio de Janeiro 2

16 5HJHQVEXUJ 2

17 3DULV 2

�FRQW��
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5HJDUGLQJ�WKH�REMHFW�RI�WKH�VWXG\��WKH�LPSDFW�RI�WKH�

SXEOLF�SROLFLHV�PHDVXUHV�LQ�WKH�&LW\�/RJLVWLFV�FRQWH[W�LV�

WKH�VXEMHFW�WKDW�KDV�PRUH�VWXGLHV�DQG�LQ�WKH�WDEOH���ZH�

KDYH�WKH�UDQNLQJ�RI�WKH�IUDPHZRUNV�XVHG�LQ�WKH�SDSHUV��

Rank City Count

18 /\RQ 2

19 /RV�$QJHOHV��/RQJ�%HDFK 2

20 Jinan 2

TABLE 7
FRAMEWORK USED PER STUDY

Ranking 2EMHFW�RI�VWXG\���)UDPHZRUN�XVHG Count

1 3XEOLF�SROLFLHV�PHDVXUHV 10

2 6FHQDULRV�FUHDWHG 8

3 Empirical analysis 6

4 ,QWHUYLHZV��TXHVWLRQQDLUH �

� 6XUYH\ 4

6 &RVW�EHQH¿W�DQDO\VLV 3

7 ,QYHQWRU\�RI�SROLF\�PHDVXUHV 3

8 ,76�)UHLJKW 3

9 0RGHOLQJ�V\VWHP 3

10 0XOWL�$JHQW�V\VWHP 3

11 Rail system 3

12 8UEDQ�'LVWULEXWLRQ�&HQWHUV 3

13 ��FRPSDQLHV�±�5HWDLOHUV�DQG�VWRUHV 2

14 �(�953 2

�� Decision making model 2

16 Demonstration research 2

17 *HQHWLF�$OJRULWKP 2

18 0DWKHPDWLFDO�PRGHO 2

19 Rural logistics 2

20 UCC 2

5HJDUGLQJ�WKH�IUDPHZRUNV��7DQLJXFKL�HW�DO���������FDW�

HJRUL]H�WKH�PRGHOV�WKDW�KDYH�EHHQ�DSSOLHG�WR�SUDFWLFDO�SURE�

OHPV�IRU�HYDOXDWLQJ�SROLF\�PHDVXUHV�RI�&LW\�/RJLVWLFV�LQ�

QLQH�W\SHV��RSWLPL]DWLRQ�PRGHOV��VLPXODWLRQ�PRGHOV��WUDQV�

SRUW�QHWZRUNV��PXOWL�FULWHULD�DQDO\VLV��EL�OHYHO�GHFLVLRQ�

PDNLQJ�SURFHVV��LPSDFW�DQDO\VLV�RI�SROLFLHV��ULVN�PDQDJH�

PHQW��UHOLDELOLW\�DQG�KXPDQLWDULDQ�ORJLVWLFV��

2SWLPL]DWLRQ�PRGHOV�LQFRUSRUDWH�G\QDPLF�DQG�VWRFKDV�

WLF�HOHPHQWV��VLQFH�WKH�XUEDQ�IUHLJKW�WUDQVSRUW�IDFHV�YDU�

\LQJ�GHPDQG�DQG�WUDYHO�WLPHV��7KRVH�PRGHOV�DUH�GLYLGHG�

LQ�WKUHH�EURDGHU�DUHDV��9HKLFOH�5RXWLQJ�3UREOHP��0XOWLRE�

MHFWLYH�RSWLPL]DWLRQ�DQG�,QWHOOLJHQW�DJHQWV�

7KHUH�DUH�VHYHUDO�ZRUNV�LQ�953�DUHD�PDLQO\�GXH�WR�WKH�

IDFW�WKDW�WKH\�DUH�EDVLF�WRROV�IRU�XQGHUVWDQGLQJ�GLVWULEXWLRQ�
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LQ�XUEDQ�DUHDV�DQG�GXH�WR�WKH�WLPH�ZLQGRZV�WKDW�WKLV�WRRO�

PD\�LQFOXGH��7KHVH�ZRUNV�ZHUH�PDGH�E\�:RHQVHO�HW�DO��

��������4XUHVKL�HW�DO����������:HQ�HW�DO���������DQG�.RN�

HW�DO����������0XOWLREMHFWLYH�RSWLPL]DWLRQ�KDV�WKH�REMHFWLYH�

WR�LGHQWLI\�WKH�3DUHWR�RSWLPDO�VHW��VLQFH�QRW�DOO�WKH�REMHF�

WLYH�IXQFWLRQV�FDQ�EH�VLPXOWDQHRXVO\�RSWLPL]HG��7KLV�PRGHO�

LV�IRFXVHG�LQ�KHXULVWLF�DOJRULWKPV�WR�REWDLQ�DSSUR[LPDWH�

VROXWLRQV�DQG�ZH�FDQ�¿QG�ZRUNV�PDGH�LQ�WKLV�DUHD�E\�0DQ�

VRXUL�HW�DO�� �������DQG�0RQFD\R�0DUWLQH]�DQG�=KDQJ�

��������'HYHORSLQJ�LQWHOOLJHQW�DJHQW�VRIWZDUH�FDQ�EH�XVHG�

WR�VROYH�FRPSOH[�RSWLPL]DWLRQ�SUREOHPV�LQ�G\QDPLF�HQYL�

URQPHQWV��WKHUHIRUH�WKHUH�DUH�D�QXPEHU�RI�DUHDV�ZKHUH�

LQWHOOLJHQW�DJHQWV�FDQ�DVVLVW�LQ�LPSOHPHQWLQJ�&LW\�/RJLVWLFV�

VFKHPHV�VXFK�DV�GHWHUPLQLQJ�RSWLPDO�SDWKV�IRU�GHOLYHU\�

YHKLFOHV�LQ�URDG�QHWZRUNV�DQG�G\QDPLF�953��:RUN�LQ�WKLV�

DUHD�KDV�EHHQ�PDGH�E\�/DP�HW�DO����������

6LPXODWLRQ�PRGHOV�XVH�PXOWL�DJHQW�V\VWHPV��DV�PXOWL�

SOH�VWDNHKROGHUV�DUH�LQYROYHG�LQ�SODQQLQJ�&LW\�/RJLVWLFV�

VFKHPHV��7KRVH�PRGHOV�DUH�GLYLGHG�LQ�WKUHH�DUHDV��6\V�

WHPV�G\QDPLFV��0XOWL�DJHQW�V\VWHPV�DQG�*DPH�WKHRU\��

6\VWHP�G\QDPLFV�LV�D�VLPXODWLRQ�PRGHOLQJ�DSSURDFK�

IRU�SUHGLFWLQJ�WKH�EHKDYLRU�RI�FRPSOH[�V\VWHPV�DQG�FDQ�

EH�XVHG�WR�JDLQ�LQVLJKWV�LQWR�WKH�HIIHFWV�RI�IUHLJKW�SROLFLHV�

FRQVLGHULQJ�WKH�FRPSOH[�LQWHUDFWLRQV�EHWZHHQ�VWDNHKROG�

HUV��:RUN�LQ�WKLV�DUHD�KDV�EHHQ�PDGH�E\�/XDQ���������

0XOWL�DJHQW�PRGHOLQJ�WHFKQLTXHV�DOORZ�FRPSOLFDWHG�XUEDQ�

IUHLJKW�WUDQVSRUW�V\VWHP�ZLWK�PXOWLSOH�DFWRUV�WR�EH�LQYHV�

WLJDWHG��7KHVH�PRGHOV�JHQHUDOO\�GHDO�ZLWK�WKH�EHKDYLRU�

DQG�LQWHUDFWLRQ�DPRQJ�PXOWLSOH�DJHQWV��WKDW�DUH�PRVW�VXLW�

DEOH�WR�XQGHUVWDQG�DQG�VWXG\�WKH�EHKDYLRU�RI�VWDNHKROG�

HUV�LQ�XUEDQ�IUHLJKW�WUDQVSRUW�V\VWHPV�DQG�WKHLU�UHVSRQVH�

WR�SROLF\�PHDVXUHV��DQG�ZH�FDQ�ILQG�ZRUNV�PDGH�E\�+RO�

JXLQ�9HUDV�HW�DO���������DQG�YDQ�'XLQ�HW�DO���������LQ�WKLV�

DUHD��*DPH�WKHRU\�LV�D�WRRO�XVHG�WR�XQGHUVWDQG�JDPPLQJ�

VLWXDWLRQ�RI�PXOWLSOH�VWDNHKROGHUV�LQYROYHG�LQ�&LW\�/RJLVWLFV�

V\VWHPV��%HOO��������PDGH�D�ZRUN�RQ�WKLV�DUHD��

7UDQVSRUW�QHWZRUNV�DUH�RQH�RI�WKH�V\VWHPV�ZKHUH�FRP�

SXWHU�VLPXODWLRQ�PRGHOV�KDYH�EHHQ�DSSOLHG��VLQFH�LW�LV�QRW�

SUDFWLFDO�WR�H[SHULPHQW�ZLWK�UHDO�QHWZRUNV��7UDI¿F�VLPXOD�

WLRQ�PRGHOV�FDQ�EH�GLYLGHG�LQ�WZR�DUHDV��PDFURVFRSLF��

PLFURVFRSLF��PHVRVFRSLF�DQG�FRQWLQXRXV��GLVFUHWH�WLPH�

DSSURDFK��0DFURVFRSLF�WUDI¿F�VLPXODWLRQ�PRGHOV�GHVFULEH�

WKH�WUDIILF�IORZ�LQ�DJJUHJDWHG�PDQQHU�ZLWKRXW�ORRNLQJ�DW�

WKHLU�HOHPHQWV�LQ�GHWDLO��ZRUN�PDGH�LQ�WKLV�DUHD�E\�+HOELQJ�

HW�DO����������0HVRVFRSLF�LV�DQ�LQWHUPHGLDWH�VLPXODWLRQ�

PRGHO�DQG�OLQN�SHUIRUPDQFH�IXQFWLRQV�DQG�FDSDFLWLHV��ZRUN�

PDGH�LQ�WKLV�DUHD�E\�0DKXW���������0LFURVFRSLF�WUDIILF�

VLPXODWLRQ�PRGHOV�UHSUHVHQW�WUDI¿F�DW�WKH�OHYHO�RI�LQGLYLG�

XDO�YHKLFOHV�DQG�WKHLU�LQWHUDFWLRQV��ZRUN�PDGH�LQ�WKLV�DUHD�

E\�%DUFHOR�HW�DO����������

0XOWL�FULWHULD�DQDO\VLV�PHWKRGV�DOORZ�DOWHUQDWLYHV�WR�EH�

UDQNHG�ZKHUH�D�QXPEHU�RI�HYDOXDWLRQ�FULWHULD�DUH�FRQVLG�

HUHG�LPSRUWDQW��7KLV�PHWKRG�DOORZV�XUEDQ�IUHLJKW�SODQQHUV�

WR�LQFRUSRUDWH�D�UDQJH�RI�VXVWDLQDELOLW\�UHODWHG�REMHFWLYHV��

7KHVH�PRGHOV�PXVW�EH�UREXVW�WR�DOORZ�TXDOLW\�LQ�WKH�RXW�

SXWV��DQG�WKLV�DQDO\VLV�KDV�WKUHH�PDLQ�FRPSRQHQWV��D�¿QLWH�

QXPEHU�RI�DOWHUQDWLYH�SODQV�RU�RSWLRQV��D�VHW�RI�FULWHULD�E\�

ZKLFK�WKH�DOWHUQDWLYHV�RU�RSWLRQV�DUH�WR�MXGJHG��PHWKRG�IRU�

UDQNLQJ�WKH�DOWHUQDWLYHV�RU�RSWLRQV�DFFRUGLQJ�WR�KRZ�ZHOO�

WKH\�VDWLVI\�WKH�FULWHULD��7KHUH�DUH�VHYHUDO�ZRUNV�PDGH�XVLQJ�

WKLV�DSSURDFK�PDLQO\�E\�5XVVR�HW�DO���������DQG�:KHHOHU�

DQG�)LJOLR]]L��������

%L�OHYHO�GHFLVLRQ�PDNLQJ� IUDPHZRUN� LV�RIWHQ� UHSUH�

VHQWHG�ZLWKLQ�D�GHFLVLRQ�PDNLQJ�SURFHVV��EHFDXVH�WKH�

EHKDYLRU�RI�D�VWDNHKROGHU�PD\�LQIOXHQFH�RQH�RU�PRUH�RI�

WKH�RWKHU�VWDNHKROGHUV��:RUNV�LQ�WKLV�DUHD�ZHUH�PDGH�E\�

&KLRX��������DQG�.XR�DQG�+DQ��������

,PSDFW�DQDO\VLV�RI�SROLF\�PHDVXUHV�JLYHV�LPSRUWDQW�

FRPSRQHQWV�IRU�HYDOXDWLRQ�PHWKRGRORJ\��7KHVH�PHDVXUHV�

VKRXOG�EH�HYDOXDWHG�EHIRUH�LPSOHPHQWLQJ�LQ�D�UHDO�VLWXD�

WLRQ��6RPH�PRGHOV�KDYH�EHHQ�GHYHORSHG�DQG�DSSOLHG�WR�

HYDOXDWH�WKHVH�SROLF\�PHDVXUHV��PDGH�E\�4XDN�DQG�.RVWHU�

��������6DWKD\H�HW�DO���������DQG�5XVVR�DQG�&RPL���������

5LVN�PDQDJHPHQW��PDLQO\�LQ�WKH�XUEDQ�IUHLJKW�WUDQV�

SRUW�LV�UHODWHG�ZLWK�WKH�FLUFXODWLRQ�RI�KD]DUGRXV�PDWHULDOV�

that creates pressure in the authorities to demand policies 

for restricting their circulation and creates trade constraints 

IRU�WKH�VKLSSHUV�DQG�UHFHLYHUV��6R�WKHUH�LV�WKH�QHHG�WR�

FUHDWH�PRGHOV�IRU�PLQLPL]LQJ�WKH�LPSDFWV�LQ�WKH�FLUFXODWLRQ�

RI�YHKLFOHV��%HOO�>����@�PDGH�D�ZRUN�RQ�WKLV�DUHD���5HOLD�

ELOLW\�LV�DOVR�VWXGLHG�LQ�&LW\�/RJLVWLFV�LQ�WKH�FRQWH[W�RI�WUDYHO�

WLPH�IRU�EHWWHU�HQYLURQPHQWDO�VROXWLRQV�IRU�XUEDQ�IUHLJKW�

WUDQVSRUW�V\VWHPV�DQG�YHKLFOH�QDYLJDWLRQ��([DPSOH�LV�WKH�

VWXG\�PDGH�E\�%HOO���������+XPDQLWDULDQ�ORJLVWLFV�LV�D�QHZ�

DQG�FKDOOHQJLQJ�WRSLF�LQ�&LW\�/RJLVWLFV�DUHD�DQG�LW�KDV�WKH�

REMHFWLYH�WR�PLQLPL]H�WKH�VXIIHULQJV�RI�DIIHFWHG�SHRSOH��7KH�
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constraints in humanitarian logistics are the lack of com�

PRGLWLHV��FDSDFLW\�RI�WUXFNV��TXDQWLW\�RI�GULYHUV�DQG�WKH�

UHVSRQVH�WLPH��7KH�SODQQLQJ�KDV�WR�EH�GRQH�TXLFNO\��EXW�

LW�LV�YHU\�KDUG�WR�SHUIRUP�GXH�WR�WKH�IDFW�WKDW�GHPDQG�LV�

XQNQRZQ�DQG�LW�LV�GLI¿FXOW�WR�FDOFXODWH�WKH�WUDYHO�WLPH��:RUNV�

LQ�WKLV�DUHD�KDYH�EHHQ�PDGH�E\�%DOFLN�HW�DO���������DQG�

&DXQK\H�HW�DO����������

,Q�WKH�FRQWH[W�RI�&LW\�/RJLVWLFV��XUEDQ�JRRGV�PRYHPHQW�

KDV�D�JUHDW�LPSRUWDQFH�LQ�WKH�OLWHUDWXUH�DQG�ZH�FDQ�UHDO�

L]H�WKDW�LPSRUWDQFH�VLQFH�ZH�IRXQG����VWXGLHV�WKDW�IRFXV�

WKLV�WKHPDWLF��PDLQO\�LQ�WKH�HDUO\�GD\V�RI�WKH�LQYHVWLJDWLRQ��

,Q� WKH� XUEDQ� JRRGV�PRYHPHQW� GRPDLQ�� WKH� GLIIHUHQW�

GHVFULSWRUV�DUH�GLYLGHG�E\�PDUNHW��,Q�WKH�PDUNHW�ZH�KDYH�

the commodity and the descriptors are the freight gener�

DWLRQ��FRPPRGLW\�ÀRZ��LQGXVWU\�VWUXFWXUH��WUDQVSRUW�VHUYLFH�

DQG�WKH�GHVFULSWRUV�DUH�YHKLFOH�ORDGLQJ��YHKLFOH�GHVLJQ��

WULS�JHQHUDWLRQ��FRVW��WUDIILF�VHUYLFH�DQG�WKH�GHVFULSWRUV�

DUH�WUDI¿F�GHVLJQ��WUDI¿F�ÀRZ��SROOXWLRQ�OHYHO��LQIUDVWUXFWXUH�

DQG�WKH�GHVFULSWRUV�DUH�ODQG�XVH��ORFDWLRQ��EXLOGLQJ�DQG�

VLWH�GHVLJQ��PRGDO�WUDQVIHU��2JGHQ���������0DQ\�PRGH�

OLQJ�HIIRUWV�FRQVLGHU�WUDI¿F�ÀRZ�DQG�FRPPRGLW\�ÀRZ�DV�WKH�

GHVFULSWRU�DQG�XVH�WKH�IRXU�VWHS�DSSURDFK�DV�WKH�VXLWDEOH�

PRGHO��([DPSOHV�RI�SDSHUV�WKDW�XVH�RQH�RU�ERWK�RI�WKH�

DERYH�GHVFULSWRUV�DUH�WKH�VWXGLHV�PDGH�E\�9LVVHU�DQG�

0DDW���������+HQVKHU�HW�DO����������0XQX]XUL�HW�DO���������

DQG�5XVVR��������

8UEDQ�JRRGV�PRYHPHQW�FDQ�EH�DQDO\]HG�IURP�GLIIHU�

HQW�SHUVSHFWLYHV�IRU�WKH�VDPH�REMHFWLYH�DQG�WKHVH�SHUVSHF�

WLYHV�IRU�XUEDQ�IUHLJKW�PRGHOLQJ�DUH��SODQQHU¶V�SHUVSHFWLYH��

WHFKQRORJ\�SHUVSHFWLYH��EHKDYLRUDO�SHUVSHFWLYH��SROLF\�SHU�

VSHFWLYH��0XOWL�DFWRUV�SHUVSHFWLYH��$QDQG�HW�DO���������

7KH�HDUOLHU�DWWHPSWV�IRU�XUEDQ�IUHLJKW�WUDQVSRUW�DUH�

PDGH�RQ�WKH�SODQQHU¶V�SHUVSHFWLYH�DQG�GHDOV�ZLWK�RUJDQ�

L]LQJ�YHKLFOH�ÀRZ�E\�HI¿FLHQW�XVH�RI�FXUUHQW�DQG�SURSRVHG�

LQIUDVWUXFWXUH�DQG�VHUYLFHV��7KH�SODQQHU�LV�LQWHUHVWHG�LQ�

NQRZLQJ�ZKDW�ZLOO�EH�WKH�EHVW�FRPELQDWLRQ�RI�XUEDQ�IUHLJKW�

WUDQVSRUW�WKDW�ZLOO�VHUYH�EHWWHU�WKH�FLW\��7KHUH�DUH�VWXGLHV�

PDGH�E\�)LJOLR]]L���������0XQX]XUL��������DQG�0XQX]XUL�

HW�DO����������5HJDUGLQJ�WKH�WHFKQRORJ\�SHUVSHFWLYH��WKH�

UHFHQW�HYROXWLRQ�LQ�WKH�QHZ�WHFKQRORJLHV�EURXJKW�D�QHZ�

ZRUOG�IRU�WKH�UHVHDUFKHUV�WR�H[SORUH��7RROV�OLNH�,76��,7&��

*,6��*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV��EULQJ�EHQH¿WV�IRU�

WKH�FDUULHUV�WR�GHYHORS�EHWWHU�DQG�PRUH�UHOLDEOH�IUHLJKW�VROX�

WLRQV�ZLWK�FRQWUROOHG�FRVWV��:RUNV�PDGH�E\�+LOO�HW�DO����������

<X�HW�DO�� ��������;X�HW�DO�� ��������DQG�7DQLJXFKL�DQG�

6KLPDPRWR���������IRFXV�WKLV�DUHD��%HKDYLRUDO�SHUVSHF�

WLYH�LV�DQ�DQDO\VLV�WKDW�DWWHPSW�WR�XQGHUVWDQG�DQG�GHVFULEH�

WKH�EHKDYLRU�RI�WKH�DJHQWV�XQGHU�GLIIHUHQW�VLWXDWLRQV��%HKDY�

LRUDO�PRGHOV�FRQVLGHU�FRPSOH[LWLHV�RI�DWWULEXWH�DQG�GHFL�

VLRQ�PDNLQJ�DELOLW\�RI�YDULRXV�VWDNHKROGHUV�WKDW�DUHQ¶W�FRQ�

VLGHUHG�LQ�WKH�RWKHU�PRGHOLQJ�HIIRUWV��6WXGLHV�LQ�WKLV�DUHD�

ZHUH�PDGH�E\�%RHUNDPSV�HW�DO����������:LVHWMLQGDZDW�

DQG�6DQR���������DQG�+ROJXLQ�9HUDV�HW�DO����������3ROLF\�

SHUVSHFWLYH�GLIIHUV�IURP�SODQQHU¶V�SHUVSHFWLYH��DV�SODQ�

QHU¶V�FRQFHUQV�ZLWK�SODQQLQJ�QHZ�LQIUDVWUXFWXUH�RU�WUDI¿F�

SODQQLQJ�WR�HQKDQFH�XUEDQ�JRRGV�PRYHPHQW�DQG�UHGXFH�

H[WHUQDOLWLHV��3ROLF\�SHUVSHFWLYH�DLP�LV�WR�LQWURGXFH�SROLF\�

PHDVXUHV�DV�UXOHV��UHJXODWLRQ�RU�LQLWLDWLYHV�PDLQO\�WR�UHGXFH�

H[WHUQDOLWLHV�UHODWHG�WR�XUEDQ�JRRGV�PRYHPHQW�±�WKH�PRVW�

ZHOO�NQRZQ�LV�YHKLFOH�UHVWULFWLRQ�EDVHG�RQ�ZHLJKW��VL]H�DQG�

WLPH�IRU�GHOLYHU\�YHKLFOH��6WXGLHV�LQ�WKLV�DUHD�ZHUH�PDGH�

E\�7DQLJXFKL�DQG�7DPDJDZD��������DQG�4XDN�HW�DO����������

3HU�GHILQLWLRQ�XUEDQ�IUHLJKW�WUDQVSRUW�LV�FKDUDFWHUL]HG�E\�

WKH�PXOWLSOH�VWDNHKROGHUV�ZLWK�GLIIHUHQW�DQG�FRQIOLFWLQJ�

LQWHUHVWV��0XOWL�DFWRUV�SHUVSHFWLYH�UHIHUV�WR�DQDO\]LQJ�LQWHU�

DFWLRQV�RI�DXWRQRPRXV�VWDNHKROGHUV�ZLWK�D�YLHZ�WR�DVVHVV�

LQJ�WKHLU�HIIHFWV�RQ�WKH�V\VWHP�DV�D�ZKROH��([DPSOHV�RI�WKLV�

SHUVSHFWLYH�DUH�IRXQG�LQ�WKH�VWXGLHV�PDGH�E\�+HQVKHU�HW�

DO���������DQG�YDQ�'XLQ�HW�DO����������

7KH�SURMHFW�%(678)6�±�%HVW�8UEDQ�)UHLJKW�6ROXWLRQV�

LV�PDGH�LQ�WKH�¿HOG�RI�XUEDQ�IUHLJKW�WUDQVSRUW�DQG�DLPV�WR�

PDLQWDLQ�DQG�H[SDQG�DQ�RSHQ�(XURSHDQ�QHWZRUN�EHWZHHQ�

XUEDQ�IUHLJKW�WUDQVSRUW�H[SHUWV��XVHU�JURXSV�DVVRFLDWLRQV��

RQJRLQJ�SURMHFWV�� WKH� UHOHYDQW�(XURSHDQ�&RPPLVVLRQ�

'LUHFWRUDWHV�DQG�UHSUHVHQWDWLYHV�RI�QDWLRQDO��UHJLRQDO�DQG�

local transport administrations and transport operators in 

RUGHU�WR�LGHQWLI\��GHVFULEH�DQG�GLVVHPLQDWH�EHVW�SUDFWLFHV��

VXFFHVV�FULWHULD�DQG�ERWWOHQHFNV�ZLWK�UHVSHFW�WR�&LW\�/RJLV�

WLFV�6ROXWLRQV��7KH�DLP�RI�WKLV�SURMHFW�LV�WR�GHYHORS�D�SURG�

XFW�WKDW�FDQ�EH�XVHG�E\�PXQLFLSDO�SROLF\�PDNHUV�DQG�FRP�

SDQLHV�DFWLYH�LQ�XUEDQ�IUHLJKW�WUDQVSRUW��7KH�DSSURDFK�XVHG�

LV�D�SUREOHP�VROYLQJ�EDVHG�DSSURDFK�WKDW�WKH�DXWKRUV�WKLQN�

WKDW�VKRXOG�EH�WKH�PRVW�VXLWDEOH�DSSURDFK�WR�VROYH�WKH�

SUREOHPV�RI�XUEDQ�IUHLJKW��7KH�VWXG\�LQYROYHV�WKH�DQDO�

ysis of 20 applications of single measures and 14 appli�

FDWLRQV�RI�PXOWLSOH�PHDVXUHV�LQ�VHYHUDO�(XURSHDQ�FLWLHV�
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LQ����FRXQWULHV��LQFOXGLQJ�WKH�3RUWXJXHVH�SURMHFW�/RJ8UE�

LQ�WKH�\HDU�RI������LQ�WKH�$OYDODGH�QHLJKERUKRRG�LQ�/LVERQ�

�%(678)6���������

$QRWKHU�SURMHFW�PDGH�LQ�WKH�DUHD�RI�XUEDQ�IUHLJKW�WUDQV�

SRUW�DQG�&LW\�/RJLVWLFV�FRQWH[W�LV�WKH�68*$5�±�6XVWDLQDEOH�

Urban Goods Logistics Achieved by Regional and Local Pol-

icies��ZKLFK�LV�FRPSRVHG�E\����SDUWQHUV�LQ����GLIIHUHQW�FRXQ�

WULHV�DQG�ZDV�ERUQ�LQ�������7KH\�ZRUN�WR�SURYLGH�D�FRPPRQ�

EDFNJURXQG�WR�WKH�PRGHUQ�FLWLHV��7KDW�EDFNJURXQG�LV�WR�

HQKDQFH�FDSDELOLW\�LQ�WHUPV�RI�LQIUDVWUXFWXUHV�DQG�GHVLJQ�

RI�XUEDQ�PRELOLW\�WKURXJK�WKH�HI¿FLHQF\�RI�IUHLJKW�WUDQVSRUW�

V\VWHPV��7KH�SROLF\�OHYHUDJHV�LQFOXGH�WUDQVSRUW��HQYLURQ�

PHQW��VSDFH�DQG�WHUULWRU\�DQG�KDUPRQL]DWLRQ��7KH�ERRN�City 

Logistics Best Practices: a Handbook for authorities 

�68*$5��������LGHQWL¿HV�WKH�IROORZLQJ����EHVW�SUDFWLFHV�

)UDQFH�������3DULV�±�&RQVLJQLW\��0RELOLW\�0DVWHU�3ODQ�

LQFOXGLQJ�IUHLJKW��7HFKQLFDO�*XLGHOLQHV�IRU�GHOLYHU\�VSDFHV��

8UEDQ�/RJLVWLFV�6SDFH��8/6���8UEDQ�5DLO�/RJLVWLFV��0RQR�

SUL[���0DUVHLOOH��'LMRQ��%RUGHDX[�±�'DWD�&ROOHFWLRQ�0RG�

HOLQJ��/D�'HIHQVH�±�&LW\VVLPR��3RLWLHUV�±�'\QDPLF�GHOLYHU\�

DUHDV��/D�5RFKHOOH�±�(OFLGLV��8UEDQ�&RQVROLGDWLRQ�&HQWHU��

%RUGHDX[�±�(VSDFH�/RJLVWLTXH�GH�3UR[LPLWp��(/3���7RX�

ORXVH�±�3DUWQHUVKLS�RQ�*RRGV�3UDWLFHV��5RXHQ�±�3HWLW�5HLQH�

�HOHFWULFDOO\�DVVLVWHG�WU\FLFOHV�IRU�GHOLYHULHV���3LFN�XS�SRLQWV�

IRU�%�&�LQ�)UHQFK�FLWLHV��

,WDO\������5HJLRQH�(PLOLD�5RPDJQD�±�/RUU\�5RXWHV��7UDI�

¿F�/LPLWDWLRQ�E\�(XUR�VWDQGDUGV��,QWHU�&LW\�&RRUGLQDWLRQ��

(FRORJLVWLFV�3DUPD��%RORJQD�±�)UHLJKW�'LVWULEXWLRQ�3ODQ��

5HJJLR�(PLOLD�±�$5,$0,$�HOHFWULF�GHOLYHU\�YHKLFOHV�IRU�UHQW��

3DGXD�±�&LW\SRUWR��/XFFD�±�/LIH�&(0'�

8QLWHG�.LQJGRP������/RQGRQ�±�)UHLJKW� ,QIRUPDWLRQ�

3RUWDO��)UHLJKW�2SHUDWRUV�5HFRJQLWLRQ�6FKHPH��)256���

/RQGRQ�&RQVWUXFWLRQ�&RQVROLGDWLRQ�&HQWUH��/&&&���/RQGRQ�

/RUU\�&RQWURO�6FKHPH��/RZ�(PLVVLRQ�=RQH��%ULVWRO�±�8UEDQ�

Consolidation Centre.

1HWKHUODQGV������$PVWHUGDP�±�&LW\FDUJR��8WUHFKW�±�/RZ�

HPLVVLRQ�]RQH��%LQQHQVWDGVHUYLFH�LQ�'XWFK�FLWLHV��6LOHQW�

'HOLYHULHV�ZLWK�3,(.�ODEHOLQJ�LQ�'XWFK�FLWLHV��

6SDLQ������%DUFHORQD�±�0XOWLXVH�ODQHV��1LJKW�GHOLYHULHV��

8VLQJ�EXLOGLQJ�FRGH�UHJXODWLRQV�IRU�RII�VWUHHW�GHOLYHULQJ�

areas.

6ZLW]HUODQG� ����� =XULFK� ±� &DUJRWUDP�� 7KXQ� ±�

63(',7+81��+HDY\�JRRGV�9HKLFOH�)HH��+9)��RQ�ORFDO�

DQG�XUEDQ�URDGV�LQ�6ZLVV�FLWLHV�

*HUPDQ\������%UHPHQ�±�/RUU\�URXWHV��3DFNVWDWLRQ�IRU�

%�&�LQ�*HUPDQ�FLWLHV�

-DSDQ������<RNRKDPD�±�0RWRPDFKL�8UEDQ�&RQVROLGD�

WLRQ�&HQWHU��8&&���7RN\R�±�8UEDQ�ORJLVWLFV�WHUPLQDOV�

&]HFK�5HSXEOLF������3UDJXH�±�3URWHFWHG�GHOLYHU\�]RQHV�

1RUZD\������7URQGKHLP�±�60$57)5(,*+7�

6ZHGHQ������6WRFNKROP�±�&RQJHVWLRQ�FKDUJLQJ��

3ODQQLQJ�WKH�IXWXUH�DQG�WKH�YLVLRQV�RI�&LW\�/RJLVWLFV�LV�

WKH�SURMHFW�IURP�'+/��'HOLYHULQJ�7RPRUURZ��ZKLFK�ZDV�

FUHDWHG�DQG�KDV�EHHQ�GHYHORSHG�E\�WKH�FRPSDQ\�'+/�±�

'HXWVFKH�3RVW�$*��DQG�DLPV�WR�FUHDWH�YLVLRQV�DERXW�WKH�

UROH�RI�ORJLVWLFV�LQ�WKH�\HDU�������6R��WKH\�LQYLWHG�VHYHUDO�

H[SHUWV�IURP�WKH�¿HOG�RI�ORJLVWLFV�WR�LPDJLQH�DQG�FUHDWH�

VFHQDULRV�DERXW�KRZ�WKH�ZRUOG�ZLOO�EH�LQ������LQ�ZKDW�FRQ�

FHUQV�WR�SRSXODWLRQ�DQG�LWV�ORFDWLRQ��ZHDWKHU�DQG�LWV�HIIHFWV�

LQ�WKH�GDLO\�OLIH�RI�WKH�SRSXODWLRQ��WUHQGV�LQ�LQWHUQDWLRQDO�

WUDGH�DQG�WKHLU�LPSDFWV�LQ�WKH�HFRQRP\��VWDWXV�RI�WKH�HFRQ�

RP\��WHFKQRORJ\�LQQRYDWLRQV�DQG�LW�V�LPSDFWV�LQ�WKH�ORJLV�

WLFV�LQGXVWU\��7KH�VWXG\�¿QLVKHV�ZLWK���GLIIHUHQW�VHOHFWHG�

VFHQDULRV�WKDW�DUH�TXLWH�GLIIHUHQW�DQG�VRPHWLPHV�ZLWK�FRP�

SOHWH�RSSRVLWH�YLVLRQV�DERXW�WKH�ZRUOG�FRQFHSW�LQ�������

The first scenario created is the untamed economy is 

LPSHQGLQJ�WKH�FROODSVH��WKH�JOREDO�PDVV�FRQVXPSWLRQ�KDV�

UHDFKHG�XQWKLQNDEOH�OHYHOV�RI�JURZWK��WKH�JOREDO�WUDGH�LV�

JURZLQJ�DQG�HYHQ�PRUH�FRPSOH[�DQG�UHOLDEOH�ORJLVWLFV�VHU�

YLFHV�DUH�FUHDWHG�WR�VXSSO\�WKLV�YDVW�GHPDQG��7KH�ZRUOG�

is getting hot and the competition for natural resources is 

reaching its limit putting the ecosystems in risk. The second 

VFHQDULR�FUHDWHG�LV�PHJD�HI¿FLHQF\�LQ�PHJDFLWLHV�WKDW�DUH�

WKH�SLOODU�RI�SURJUHVV��DPELHQW�SURWHFWLRQ�DQG�FRRSHUDWLRQ��

7KH�SUREOHP�LV�WKDW�WKH�UXUDO�DUHDV�DUH�OHIW�EHKLQG��,QQR�

YDWLYH�DQG�PRUH�HI¿FLHQF\�WHFKQRORJLHV�FUHDWH�IDVWHU�DQG�

PRUH�VXVWDLQDEOH�WUDQVSRUW�IRU�KXPDQV�DQG�IRU�JRRGV��

7KHUH� LV�XQOLPLWHG� LQWHUDFWLRQ�DQG�JOREDO�FRRSHUDWLRQ�

amongst different latitudes. The third scenario is related 

ZLWK�FXVWRPL]HG�OLIHVW\OHV�±�WHFKQRORJLFDO�SURJUHVV�HVSH�

cially in 3D printing turns consumers in to producers and 
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VHOI�WDLORUHG�SURGXFWV�DUH�PDGH�E\�FRQVXPHUV��6HYHUDO�

and different kinds of productions create a multitude of 

OLIHVW\OHV��$ZDUHQHVV�RI�QHHG�IRU�UHF\FOLQJ�LV�FUHDWLQJ�QHZ�

FRPPHUFLDO�SHUVSHFWLYHV�WKDW�WXUQ�WKH�ZRUOG��FKDUDFWHU�

L]HG�E\�GLYHUVLW\��7KH�IRXUWK�VFHQDULR�LV�UHODWHG�ZLWK�SDUD�

O\]LQJ�SURWHFWLRQLVP�QDWLRQDOLVP�GRPLQDWHV�DQG�JOREDOL�

]DWLRQ�LV�D�WKLQJ�RI�WKH�SDVW��%RUGHUV�DUH�DJDLQ�LPSRVHG��

WUDGH�LV�UHVWULFWHG�WR�UHJLRQDO�EORFNV�DQG�PXWXDO�PLVWUXVW�

FUHDWHV�KLJK�FXVWRPV�EDUULHUV��6WDJQDWLRQ�LV�WKH�QRUPDO�

VWDQGDUG�DQG�LQWHUQDWLRQDO�WUDGH�LV�DOPRVW�UHGXFHG�WR�]HUR��

&RQÀLFWV�RQ�QDWXUDO�UHVRXUFHV�DUH�LQ�WKH�GDLO\�OLIH�RI�WKH�

SRSXODWLRQ��7KH�¿IWK�VFHQDULR�FUHDWHG�LV�UHODWHG�ZLWK�JOREDO�

UHVLOLHQFH�DQG�ORFDO�DGDSWDWLRQ��([WUHPH�ZHDWKHU�FRQGL�

WLRQV�FUHDWH�WKH�QHHG�IRU�D�VXSSO\�UHWKLQN��7KH�ZHDWKHU�LV�

FKDQJLQJ�UDSLGO\��FUHDWLQJ�FDWDVWURSKHV��VR�WKH�KXPDQ�

itarian logistics and rapid response to tragedies is in the 

RUGHU�RI�WKH�GD\��WKH�VHFXULW\�RI�VXSSO\�FKDLQ�LV�DOVR�D�FRQ�

FHUQ�DQG�WKH�ZRUOG�LV�EHFRPLQJ�UHVLOLHQW��'+/���������

CONCLUSION AND FUTURE RESEARCH

7KH�ILHOG�RI�&LW\�/RJLVWLFV�LV�YHU\�\RXQJ�DQG�WKH�SUR�

duction in the area is rapidly increasing in the recent years 

DV�VKRZQ�LQ�WKLV�VWXG\��6WLOO��WKHUH�LV�LQFRKHUHQFH�LQ�WKH�

WHUPLQRORJLHV�XVHG��VLQFH�WKHUH�DUH�VHYHUDO�GLIIHUHQW�WHUPV�

WR�GHVFULEH�WKH�VDPH�UHDOLW\��(�J��XUEDQ�GLVWULEXWLRQ�FHQWHU�

DQG�XUEDQ�FRQVROLGDWLRQ�FHQWHU���7KH�IXWXUH�UHVHDUFK�LQ�

&LW\�/RJLVWLFV�UHTXLUHV�DGYDQFHG�RSWLPL]DWLRQ�DQG�VLPX�

ODWLRQ�PRGHOLQJ�DSSURDFKHV�WR�DVVLVW�LQ�WKH�GHVLJQ��HYDO�

uation and operation of schemes that satisfy the concerns 

RI�DOO�PDMRU�VWDNHKROGHUV��7DQLJXFKL�HW�DO����������'HFL�

VLRQ�PDNLQJ�SURFHVV�IRU�WKH�GLIIHUHQW�VWDNHKROGHUV��XQGHU�
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